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PREFACE

« THE longer you can look back, the further you can look forward,”
said Mr. Winston Churchill, when addressing the Royal College
of Physicians in March 1944. This truth provides ample justifica-
tion for the appearance of this book. The past supplies the key
to the present and the future. History forms the basis of all
knowledge and is a convenient avenue of approach to any subject
of study. It is therefore only natural to regard the evolution and
progress of medicine from bygone times as an essential back-
ground to modern medical education. Unfortunately, however,
the rapid advances and new discoveries of recent years have
tended to eclipse the work of the early pioneers, and although
due reverence is still accorded to the memory of such great figures
as Harvey, Hunter, and Lister, the history of medicine in general
has not received that recognition which the importance of the
subject would appear to demand.

There is at present no systematic teaching of medical history
in any medical school in this country, nor is there any British
periodical devoted to this aspect of medicine, although the Section
of the History of Medicine, Royal Society of Medicine, which
has done so much to foster medical culture, has kept interest alive
by publication of its Proceedings. Too often early medical
practice has been regarded as merely quaint and sometimes
amusing, now obsolete and of little value to the modern world.
On the other hand it is encouraging to note, especially in the
younger generation, a growing appreciation of the true purport
of history in medicine and of its bearing upon the medical science
of to-day.

The need for an historical background to modern medicine
is securing recognition among those who regard the practice of
medicine as something more than a mere technical accomplish-
ment. Since no British text-book has been produced in recent
years to meet this need, an attempt has been made in the following
pages to construct an outline of the progress of medicine from the
days of Imhotep to those of Sir William Osler. An outline does
not aim at finality, and many worthy names have been omitted
in order that the story may not lose interest by being overweighted
with detail.

A history of medicine should not be simply a chaplet of
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biographies nor yet a maze of dates and events, but rather a con-
secutive narrative, showing the progress of the healing art from
the earliest times to the present day. The work of the leading
scientists and practitioners, the fashions and sects in medicine
throughout the ages, the geographical march of medicine from
Greece to Salerno and Padua, and thence, by way of Leyden, to
Britain and America, the epoch-making researches of Harvey
and Claude Bernard, of Lister and of many another—these are
but a few of the topics which the historian must fit into his mosaic
of medical history, each detail as it falls into place revealing a
stcady and natural sequence. It is a noble theme, and it is hoped
that the story, however imperfectly told, may stimulate interest
in those achievements of the past which help us to solve the
problems of the present, and which must constitute the foundation
of all future progress in medical science.

As a guide to the reader who desires to pursue the study
more deeply, references have been added, giving the authorities
from which the author has drawn his information, and there is
also a classificd bibliography of works dealing with various aspects
of this many-sided theme. In selecting the illustrations an effort
has been made to avoid the commonplace and to secure pictures
and portraits from original sources.

Geography is so closely rclated to history that a map is an
essential complement to a work such as this. A simple outline,
in which some of the important centres of medical learning are
shown, has been regarded as sufficient. It is designed merely as
a rough guidec to the rcader who may wish to pursue his investiga-
tions with the aid of a more detailed atlas.

It is obvious that a work of this nature cannot be undertaken
without assistance, and the writer would like to pay tribute to
the many friends who have assisted him in his task :

It was the late Dr. John D. Comrie who first led the author
into the fascinating paths of early medicine, and it is only fitting
to honour the memory of one who did so much by his lectures
and writings to foster an interest in the subject among Edinburgh
students and others.

To Mr. Alexander Miles, LL.D., F.R.C.S., his friend and
teacher, the author is greatly indebted. Mr. Miles read the
original manuscript and supplied much helpful criticism in the
early stages of the work, and the aid of one so well-informed in
history and so skilled in editorship proved invaluable.
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Another generous collaborator was Mr. G. F. Home, Librarian
of the Royal Society of Medicine, who made many valuable
suggestions and responded to numerous requests for books and
refcrences with his custornary alacrity and good nature.

Others to whom sincere thanks must be accorded for their
expert assistance arc the librarians and staffs of the National
Library of Scotland, Edinburgh University Library, Hunterian
Library of Glasgow University, Signet Library of Edinburgh,
and the libraries of the Royal Colleges of Physicians and of
Surgeons of Edinburgh. Grateful acknowledgement is also due
to many friends and colleagues who have assisted by supplying
references and by reading the proofs.

In every work of reference a good index is indispensable, and
it was fortunate that the aid of one so skilled in indexing as
Dr. J. C. Corson, Edinburgh University Library, was securcd
for this part of the task.

In conclusion, the author desires to thank the publishers most
cordially for their unfailing courtesy and enthusiastic support
at a time when publishing is attended by so many difficulties and
restrictions.

D. G.

21 CLARENDON CRESCENT
EDINBURGH, February 1945



TO THE MEMORY OF MANY PRACTITIONERS
WHO, THOUGH UNKNOWN, HAVE ADVANCED
THE PROGRESS OF MEDICINE

Who knows whether the best of men be known, or
whether there be not more remarkable persons
forgot, than any that stand remembered in the
known account of time?

Sir Thomas Browne, Hydriotaphia

For the growing good of the world is partly depend-
ent on unhistoric acts ; and that things are not so ill
with you and me as they might have been, is half
owing to the number who lived faithfully a hidden
life, and rest in unvisited tombs.

George Eliot, Middlemarch
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A HISTORY OF MEDICINE

CHAPTER 1
THE GENESIS OF MEDICINE

“ NotHiNG more difficult than a beginning,” wrote Byron of
Poetry, and his remark may be fitly applied to the History of
Medicine, for it is no easy task to describe the means by which
our primitive ancestors discovered and developed the art of heal-
ing. Indeed, the whole vast subject of beginnings in Medicine
is largely a matter of conjecture. There are, of course, no written
records, and even such prehistoric drawings as have survived
represent a relatively late phase in the evolution of Stone Age
man ; moreover, they are liable to be misinterpreted.

Prehistoric Drawings, Tools, and Bones

Magicians or medicine men constitute the oldest professional
class in the evolution of society.! On the wall of the Trois Fréres
Cave in the Pyrenees is a drawing which is probably the oldest
known portrait of a ‘“ medical man,” or, rather, of a *“ medicinc
man ” or sorcerer.? Arrayed in the skin of some animal, his limbs
adorned with stripes of paint and his head with a pair of large
antlers, this terrifying personage closely resembles the African
“ witch doctor ” of recent times. Artist and model are said to
have been members of the Aurignacian race, living about
15,000 B.C., a relatively recent date for the Stone Age epoch,
which is said to have lasted for some 500,000 years. Dates in
prehistory can never be regarded as exact, and are, at best,
merely rough estimates.

Numerous stone and flint implements have been found and
described as the tools and weapons of prehistoric man. Some
of them may well have been employed as surgical instruments,
jl:lst as the Australian aboriginal still uses a flint knife in ritual
circumcision.

! R. A. S. Macalister, Textbook of European Archeology, 1921, vol. i. p. 133
? W. J. Sollas, Ancient Hunters, 1911, p. 400 ; M. C. Burkitt, Pre-hustory : A Study of

Early ﬁl;l:)wes i Europe and the Meduterrancan Basin, Cambridge, 1921, p. 257
1 2



A HISTORY OF MEDICINE

More informative than any other relics are the skeletal remains
of prehistoric man. Bones of palzolithic and of neolithic dates
have shown definite evidence of rheumatoid arthritis and of
tuberculosis, while the femur of the ape-like Pithecanthropus
erectus, discovered in Java by Dr. Dubois in 1891, bears a large
bony tumour or exostosis near its upper end (Plate 1). Pithe-
canthropus was a member of a very primitive race of ape-men
which became extinct about 400,000 years ago. Disease is much
older than man himself, as Professor Roy Moodie has proved by
his discovery in Wyoming of a dinosaur (Apatosaurus) with a
bony tumour in the caudal vertebrae (Plate 1). The age of such
a pathological specimen must be measured in millions of years.

Still more remarkable are the numerous prehistoric skulls
which bear unmistakable evidence of the operation of trephining.
Prehistoric trephining was performed long before any other
surgical procedure was contemplated, and it deserves special
consideration. It may be convenient, however, to defer further
reference to the subject until the motives which prompted its per-
formance have been mentioned. To this question—the attitude of
primitive man towards disease—let us now turn our attention.

We have seen that the direct sources of information on the
prehistory of medicine are scanty. Nevertheless, there remain
certain indirect lines of investigation which deserve careful study.
Thesc are, firstly, the beliefs and customs of primitive man as he
still exists, the miscalled °‘savage” of modern times; and
secondly, the folk medicine which has passed from generation
to generation down the centuries, and which is still practised
to-day in many parts of the world.

Primitive Man and His Concept of Disease

Although it seems perfectly legitimate to argue that pre-
historic man in ancient times behaved in the same manner as
primitive man to-day, one must bear in mind two possible errors
in such an argument.

Man’s evolution is not always in an upward direction, con-
sequently primitive man of modern times may represent a de-
generate type, even less intelligent than his prehistoric ancestor.

' E. Dubois, Pithecanthropus Erectus, eine menschenaenliche Uebergangsform aus java,
Batavia, 1894 ; M. Boule, Fossil Men : Elements of Human Paleontology, trans. by J. Ritchie,
Edinburgh, 1923, Chap. IV
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Again, there must be very few primitive native-communities
to-day which have not reacted for better or worse to the impact
of modern civilization, and there is therefore a limited ficld for
anthropological research. The field is steadily narrowing, and
little can be learned from the native races segregated in  re-
serves,” as in a sort of human zoo.

Nevertheless, much valuable information regarding primitive
medicine has been collected during recent times, in spite of the
difficulties imposed by the march of time in a rapidly shrinking
world, and, by analogy, one is justified in concluding that the
manners and customs of primitive man to-day (or at all events
until quite recently) closely resemble those of his prehistoric

prototype.
The Problem of Death

At a very carly stage in his evolution prehistoric man must
have sought a solution for the age-long problem of death. No
doubt he believed, as does primitive man of modern times, that
man was at first destined to be immortal.! Decath came as a
punishment for man’s disobedicnce. According to a Central
African (Bantu) legend, man was at one time capable of renew-
ing his youth by casting his skin each time he grew old, but it
was essential that the process should take place in secret. One
old man indiscreetly allowed his granddaughter to witness the
operation, and thus so aroused the wrath of the gods that the
boon was for ever withdrawn.? The well-known Biblical version
of the tradition is that the eating of the forbidden fruit in the
Garden of Eden “ brought Death into the world, and all ‘our
woe.”

Even a brief consideration of the innumerable beliefs con-
nected with death would take us far from our present subject.
Rather let us study the attitude of primitive man towards diseasc.

The Riddle of Disease

In whatever part of the world we investigate the matter we
shall find the same result, namely, that primitive man does not
admit the existence of disease from what we call natural causes.
' Sir J G. Frazer, The Golden Bough, 3rd ed. 18go-1915, vol. u. p. 95
' W. R. Dawson, Magician and Leech : a Study 1n the Beginnings of Medwcine, 1929, p. 3 ;

R. H. Codrington, The Melanesians, 1891, p. 260 ; T. Besterman, * The Belef in
Re-birth among the Natives of Afnca,” Folk-lore, 1930, vol. xli. pp. 42-94
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Invariably disease is viewed as the result of malevolent influence
exercised by a god or supernatural being or by another human
being, alive or dead. In other words, disease is a magical or
magico-religious rather than a natural phenomenon.

W. H. R. Rivers, whose researches in Melanesia are well
known, tells us that ‘ a case of snake bite is not ascribed to the
act which according to our ideas is natural to a venomous animal,
but it is believed that the snake has been put in the path of the
victim by a sorcerer, or has been endowed with special powers
by a sorcerer, or it may even be held that the animal which has
bitten the victim is no ordinary snake, but the sorcerer himself
in snake-like form.” !

Reasoning in this fashion, primitive man ascribes disease to
two possible causes : (a) the projection of some morbid material
or influence into the victim ; and (b) the abstraction of the soul
from the body of the victim. As an example of the first cause
there may be mentioned the custom of ‘ pointing the bone,”
which prevails to this day in Australia. The aboriginal of Central
Australia is universally admitted to be the most primitive type
of man in the world to-day, and to this race the attention of many
able anthropologists has been directed.? The ‘bone,” which is
used with malevolent intent, is a long slender stick marked with
rings to indicate the number of victims. It is held in a special
way and pointed towards the victim, the ritual being accompanied
by a song appropriate to the occasion.® The bone is then buried,
and the aggressor awaits the illness of his enemy. The latter,
learning that he has been ‘ boned,” is not slow to respond to
the suggestion, and has been known even to die of sheer fright.
In other cases, the onset of illness is the first indication to the
sick man that a bone has been pointed at him. In any event,
the friends of the patient search for the bone, and if they find it
recovery is rapid. They also seek retribution from the aggressor,
who receives a severe mauling or may even be killed.

As for the actual treatment of the sick, this is carried out by
the medicine man, who proceeds to extract the evil influence
by suction. He then expectorates into his hand, and lo, the
victim beholds in the palm of the doctor a small rock crystal,
the cause of all his trouble. Needless to add, the patient then

1 W. H. R. Rivers, Medicine, Magic, and Religion, 1924,

* W. B. Spencer and F. J. Gillen, The Native Tribes o Cmtral Australia, 1899

* A.'W. Howitt, The Natwe Tribes of South-cast Australia, 1904, p. 359 ; Sir Baldwin
Spencer, Waudmng: w Wild Austraha, 1928, vol. i. p. 251
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feels better, and soon recovers. In Melanesia, disease is believed
to be produced in a manner very similar to bone-pointing, by
a weapon called the * tamatetikwa,” or ghost-shooter. It con-
sists of a hollow bamboo containing fragments of a dead man’s
bones. When the enemy is sighted, the open end of the tube
is uncovered, and the evil spirit leaps out upon the victim.?

The second widely held belief is that disease is caused by
the separation of the soul from the body. In Borneo, where this
idea prevails, the dayong or professional soul-catcher is called
to treat the patient. Dr. Charles Hose has described the technique
of soul-catching in his fascinating book.2 The ceremony is con-
ducted by torch-light, the patient lying in the centre of a large
circle of friends and onlookers. The dayong falls into a trance,
and sends out his own soul to find that of the patient, and to
persuade it to return. With closed eyes he chants an account
of the journey in search of the soul. At last, emerging from his
hypnotic state, the soul-catcher, like the Australian medicine man,
exhibits a pebble or bead containing the soul. This is rubbed
on the head of the patient, and then the soul, restored to its
habitat, is prevented from escaping again by tying a strip of
palm-leaf round the wrist. The dayong also undertakes to
extract pain from the human body by suction through a tube,
from which, in the true fashion of the conjurer, he produces
small black pellets of wax to show that his efforts have been
successful.

Such observations would appear to show that to primitive
man in modern times, and probably also in prehistoric times,
disease is, and was, attributed to supernatural causes, and treated
by methods resembling those employed by the psycho-therapist
to-day. Truly there is nothing new under the sun, and although
the details vary, the underlying principle has persisted through
the centuries.

Prehistoric Trephining or Trepanning

Let us now consider this strange surgical operation of which
we find such definite evidence in skulls of prehistoric date from
various parts of the world, and which is still practised by certain
Primitive people.

! Sir J. G. Frazer, The Fear of the Dead in Primutive Religwn, 1933, p. 155; W. H. R.

Ruvers, Medicine, Magic, and Relgwn, 1924, p. 13
* Charles Hose, Natural Man, a Record from Borneo, 1926, pp. 215, 239
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In 1865 Dr. Pruniéres of Marvejols, near the Cevennes, a
general practitioner interested in archzology, discovered in
a dolmen at Aiguiéres in Central France a skull bearing in the
occipital region a large artificial opening with smooth edges.
Along with the skull he found a number of rounded or irregular
pieces of bone, which appeared to have been cut from another
skull. He concluded that the skull had been perforated so that
it might be used as a drinking cup, a custom not uncommon in
primitive races, and one which might well have obtained in
neolithic times.! Shortly afterwards a number of other holed
skulls were found in Brittany and other parts of France, and
Professor Paul Broca of Paris in 1876 2 showed that Dr. Pruniéres
had been mistaken in his conclusions, and that the openings in
the skulls were the result of the operation of trepanning or trephin-
ing, which, he stated, was often performed upon the children of
the dolmen people (late neolithic). The instrument employed
was a flint scraper. Furthermore, Broca suggested that those
who survived this operation were endowed with mystical powers,
and that, when these individuals died, portions of their skulls,
preferably including a part of the edge of the artificial opening,
were greatly in demand as charms or amulets against epilepsy
or mental disease. Thus he explained the fragments of skull
which Pruniéres had found, and to these pieces of bone, usually
of circular form and often pierced so as to be worn as a necklace,
there was applied the name “ rondelles.” 2 The entire margin
of the trephined aperture was not removed. Sufficient was left
for the needs of the owner of the skull in the next world, and in
some cases thc abstracted portions were replaced by pieces of
bone from other skulls (Plate ).

Further discoveries followed, and it soon became apparent
that the operation had not been performed upon children only,
as Broca had suggested. Indeed, the trephined skulls were all
those of adults; not a single trephined child’s skull was ever
found. It was also noted that the majority of them showed
unmistakable evidence of healing ; in other words, the edges of
the opening were rounded and smooth, showing that the patient
had survived the ordeal, and had lived for some years afterwards.

1 A. Pruniéres, “ Sur les crines artificiellement perforés et les rondelles craniennes
a I’époque des dolmens,” Bull. Soc. d’ Anthrop. de Paris, 1874, vol. ix. p. 185

* P. Broca, * Sur I'dge des sujets A la trépanation chirurgicale néolithique,” Bull.
Soc. d’ Anthrop. de Paris, 1876, vol. xi. p. 5§72,

8 J. Dechelette, Manuel d’ Archéologie Prihistsmque, Paris, 1924, p. 476.
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In rare cases, more than one trephining has been performed,
and a skull showing five distinct perforations was found in Peru
comparatively recently. Dr. Muniz, who in 1894 examined
1,000 skulls, probably of pre-Incan age, found that nineteen
of them had been trephined.? Three of these showed two, and one
showed three, distinct operations (Plate m). In some of the
Peruvian skulls the opening is not oval, but quadrilateral, and
the markings indicate that four interesting saw-cuts have been
made, one for each side of the aperture.

Since the publication of Broca's paper numecrous specimens
of trephined skulls of neolithic man have been found in France,
and also, though in smaller numbers, in Austria, Poland, Russia,
Germany, and Spain. Until recently, only two authentic speci-
mens had been found in Britain. One of them, an adult male
skull, was dredged from the bed of the Thames in 1864 close
to the present Hammersmith Bridge. At this place, there appears
to have been a number of pile-dwellings, as the discovery of
various objects of stone and bronze indicates. The skull, which
is probably of neolithic period, shows an opening in the centre
of the vertex, an unusual site, and the subject of the trephining
was indeed fortunate to escape death by injury to his superior
longitudinal venous sinus (Plate ).

The second British specimen was found in 1863 in a dolmen
near Bisley, in Gloucestershire, by Dr. W. H. Paine. In this
skull the operation is incomplete; a circular groove has been
made in the frontal area, but the disc of bone is not separated.
The patient may have died during the procedure or the surgeon
may have failed, for some reason, to complete his task.

Several other holed skulls have come to light in Britain, and
Dr. T. Wilson Parry, who has given much attention to the sub-
Ject, has described two other specimens, both found in Dorset.
From each skull a large disc of bone had been removed, prob-
ably with the aid of a flint saw or scraper. As the cut margin
showed no sign of healing, death had probably resulted from the
operation 2 (Plate ).

Among the doubtful British specimens is the skull of a young
! M. A. Muniz and W. J. McGee, * Primtive Trephining in Peru,” Report Bureau
Ethnol., 1894-95, Washington, 1897, vol. xvi. pp. 1-72
* T. Wilson Parry, “ The Prehustoric Trephined Skulls of Great Britain,” Proc. Roy.
Soc. Med. (Sect. Hist.), vol. xiv. p.- 1; * Trephination of the Living Skull in Pre-

hustoric -Times,” B.M.J., 1923, vol. i. p. 457; “Two Prehsstonc Skulls, lately
cxcavated in the county of Dorset,” Man, 1940, No. 46, p. 33
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woman which was found in a cist at Mount Stuart, Isle of Bute,
together with a jet necklace, an urn, and a small fragment of
bronze. The skull, which shows a hole in the left frontal bone
an inch above the outer angle of the orbit, surrounded by a dense
thickened rim of bone, was described by Dr. Robert Munro in
1891,! and is now in the museum of the Society of Antiquaries
of Scotland. (Plate m.) It is uncertain whether the aperture
was produced by trephining or by disease of the bone.

Trephining as Practised by Modern Primitive Man

Our knowledge of prehistoric trephining would be very
meagre indeed were it not for the fact that the operation is still
performed, or was performed until very recent times, by primitive
races in some widely separated parts of the world, such as the
South Pacific Islands, Caucasia, and Algeria.?

From Melanesia many skulls have been collected which
show perforations closely resembling those found in neolithic
specimens. They have been found in New Guinea and the
neighbouring Bismarck Archipelago, and also in New Caledonia
and the adjoining islands of the Loyalty Group.® All the tre-
phined openings show healed edges, suggesting that recovery
from thc operation was the rule. The Rev. J. A. Crump ¢ stated
that in New Britain the operation was practised solely in cases
of fracture, a common occurrence in tribal fights. The instru-
ment employed was a piece of shell or obsidian (volcanic natural
glass), and the wound was dressed with strips of banana stalk,
which is very absorbent. The mortality was about twenty per
cent., but many deaths resulted from the original injury rather
than from the operation (Plate u).

In certain other islands of the South Pacific the operation is
(or was until recently) performed to cure epilepsy, headache,
and insanity ; while it is stated that in New Ireland, an island
north of New Guinea, a large number of natives had undergone
trephining in youth as an aid to longevity.

The practice of trephining in Asia is described by a writer
! R. Munro, Prehistoric Scotland and its Place in European Cinlization (1899), p. 213
* F. Terner and M. Péraire, L’Opération du Trépan, Paris, 1895

* 1. Brodsky, ‘‘ The Trephiners of Blanche Bay, New Britain,” Brit. Journ. Surg.,

1988-39, vol. xxvi. p. 1.
¢ J. A. Crump, “ Trephining in the South Seas,” Jour. Anthrop. Inst. London, 1901,
vol. xxxi. p. 167
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to The Lancet in 1888, who tells us that the inhabitants of the
Caucasian province of Daghestan, bordering on the Caspian Sea,
employ it for all head injuries, and that the aggressor is obliged
to pay the ““ surgeon ” for his services.

The best recent account of trephining by primitive man in
modern times is given by Hilton-Simpson, in his book on Arab
medicine and surgery.2 The author visited the Aures Mountains,
north-east of Biskra in Algeria, on four occasions. Gaining the
confidence of the native practitioners, he was able to study their
methods at first hand. One wishes that there had been more
expeditions of this nature, as the literature on primitive medicine
in modern times is far too scanty. The art of medicine in the
Aures is hereditary, the knowledge being passed on from father
to son. Its origin is obscure. It might be argued that here we
find a degenerate form of Greek or classical medicine, and such
a possibility cannot be denied, although of course the argument
could not apply to the primitive medicine and surgery of Melanesia
which so closely resembles that of North Africa. Hilton-Simpson
describes the use of drugs collected and prepared from various
local plants. He also attributes to those Arab doctors a sound
acquaintance with the principles of surgery. Splints are used
for fractures, dislocations are reduced, circumcisions and litho-
tomy are practised, and even the operations of bone grafting to
replace a bone destroyed by injury or diseasc. The bone of a
freshly killed dog or sheep is employed, and the results are very
successful.

One is not surprised to learn that trephining is also commonly
performed by these people, always as a treatment of some form
of head injury, usually a fracture, the result of a blow (Plate m).
In operating, two rules are carefully observed, namely, the
opening must not involve any of the sutures, and the dura
mater must be carefully preserved from injury. The operation
consists in removing a circular portion of scalp with a cylindrical
iron punch, heated red-hot, and then cutting the opening in
the bone by the confined use of a small drill and a metal saw.
The instruments, which are hafted in wooden handles, are of
various shapes. One of them closely resembles the more modern
“Hey’s saw.” Hilton-Simpson’s offer of a modern trephine was
declined by those Arab surgeons, who preferred to use their own

! Krivyakin, ** Trephining in Daghestan,” Lancet, 1888, vol. i. p. 138
* M. W. Hilton-Simpson, Arab Medicine and Susgery, 1922
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tools, cast by the local native jewellers. The set acquired by
Hilton-Simpson may be seen in the Pitt-Rivers Museum at
Oxford. The results of the operation are said to be very
satisfactory.

The Motives for Trephining among Primitive Races

It is not surprising that the problem of primitive trephining
has engaged the attention of many distinguished archzologists,
and many theories have been advanced to explain the motives
which induced neolithic man to practise this serious operation.!
Attempts have been made to classify the indications as (a) a ritual
or magical rite, and () a therapeutic measure. Such a classifica-
tion ignores the fact that no clear-cut distinction can be drawn
between these two motives. All who have studied the early
history of medicine have noted that the physician was at first
a priest, and that the religious and medical duties were intimately
intermingled.

Mention has already been made of the concept of disease in
the mind of prehistoric man, and it seems reasonable to accept
the notion, to which many authorities subscribe, that trephining
was originally performed in order to cast out a demon which
had taken possession of the individual. The absence of any sign
of cranial injury in the holed skulls of neolithic origin lends
support to this view. Such cases of devil possession would to-day
be diagnosed as epilepsy, mental disease, cerebral tumour, tic
douloureux, migraine, etc. No one can read in the New Testa-
ment the account of the epileptic boy without admitting that,
to one ignorant of neurology, a logical explanation was that the
youth was in the grip of a demon. Further, what treatment
could be more obvious than to make an opening in his head so
that the evil spirit could escape? It also seemed reasonable to
attribute magical powers to those who survived the operation,
and to use as charms or talismans pieces of bone (rondelles) cut
from the edge of the trephined opening, when at length the
patients died from some other cause.

As time went on trephining was employed in cases of fracture
of the cranial vault, which must have been very common in the

t J. F. Horne, Trephung in its Ancient and Modern Aspect, 1894 ; M. Braune, Die

Geschichte der Trepanation, Berlin, 1875; M. A. Ruffer, “ Studies in Paleopathology : some

recent researches on prehistoric trephining,” Four. Path. and Bact., 1918, vol. xxii. p. go
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Stone Age, and thus we find evidence of fracture in many of the
skulls discovered in Peru, where the Inca civilization persisted
as late as the sixteenth century.

Among the Melanesians of comparatively recent times the
reasons for trephining appear to have been headache, vertigo,
epilepsy, and like disorders, as well as cranial injury, while the
Arab surgeons of Algeria only a few years ago still practised
trephining solely for injury resulting from a blow on the head.

Considering those facts, one cannot accept the view of Dr.
Guiard that trephining was originally a treatment for head
injuries, and was gradually extended to cases of migraine,
neuralgia, and epilepsy.?

Primitive trephining illustrates one of the leading facts of
medical history, namely, that medicine was at first in the hands
of the priests, and that not until the days of Hippocrates did the
healing art take its rightful place, and was no longer merely a
branch of magic or of religion.

Domestic Medicine or Folk Medicine

As has been already remarked, the * medicine * of prehistoric
man was probably based upon an animistic attitude towards
disease. In his view, disease was caused by the evil influence
of an enemy, a demon, a god, or even an animal, and it must
accordingly be treated by means calculated to dislodge the
malevolent cause from the body of the patient. Like the present-
day native of Borneo, early man may have attributed disease to
a separation of soul and body. In any case, there doubtless
arose a class of men who claimed skill in the art of healing, and
whose methods of trcatment included exorcism, incantations,
dancing, grimacing, sleight of hand, and all the tricks of the
magician.

In some cases it was deemed necessary to combine physical
with psychical methods ; of this we have an excellent example
in trephining, which originated as a means of permitting the
escape of an evil spirit from the head of the victim, and which
gradually became a method of treating fractures of the skull
and various intracranial lesions.

Massage, another means of inducing the evil spirit to leave
! E. Guiard, La Trépanation crdnenne chez les Néolsthiques et chez les primityfs modernes,
Paris, 1930
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the body, consisted in stroking the limbs in a centrifugal direction
-—that is, towards the extremities.! Later, as devil possession
gave place to more enlightened pathology, the direction of the
massage changed and was applied in a centripetal direction.
The unpleasant taste and disgusting nature of many of the older
prescriptions may also indicate a determination to dislodge from
the body of the patient the supernatural intruder causing the
disease.

Another curious and ancient method of treating disease, and
one still in use to-day, was based on the belief that the disease
might be transferred from the patient to another individual, to
an animal, or even to a plant.2 Not so very many years ago
a touch from the hand of a corpse was regarded as a cure for
many diseases, which the dead man then took with him on his
long journey. Best of all was the touch of an executed criminal,
and many a fee did the hangman receive for granting this boon
to the sick.

In Lancashire, warts were treated by touching each wart
with a pebble. The pebbles were then placed in a bag, which
was intentionally ““lost ” as the patient proceeded on his way
to church. Whoever found the bag acquired the warts. From
Cheshire came a remedy for aphthous ulcers of the mouth, con-
sisting in holding a live frog in the mouth for a few moments,
and then allowing it to escape. A somewhat similar treatment,
this time for whooping cough, was until lately practised in
Cumberland.? The head of a freshly caught fish was intro-
duced for a minute or so into the child’s mouth, and the fish was
then returned to the river, “ taking the whooping cough with it.”

To cure toothache, according to a widespread belief, it was
merely necessary to scarify the gum with a nail, and then drive
the nail into an oak tree. A somewhat similar belief may have
inspired those inhabitants of Selborne, who, according to Gilbert
White (Letter LXX), cleft young ash trees asunder in order that
naked children suffering from rupture might be passed through
the gap. The ceremony over, the tree was bound together, and
as it grew together and healed, so also did the child become cured
of rupture. From all these examples it would appear that ‘‘ casting
out ” or “ transference ” was the dominant factor in the primitive
! M. Bartels, Die Medizin der Naturvolker, Leipzig, 1893, p. 145
* D. McKenzie, The Infancy of Medicine, 1927, p. 84

% W. G. Black, Folk Medicine (Folk-lore Society publication), 1883, pp. 36, 41, 100
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treatment of disease. In the bed of the River Dee near Aberdeen
there is a large stone, perforated by the action of the water, and
known locally as “ The Deil’s Needle.” It was believed that to
crawl through the opening was a cure for sterility in women.?

Nevertheless primitive man became gradually convinced that
not all diseases were caused by supernatural agents. There were
minor maladies which could be simply cured by homely remedies,
and in such cases it was unnecessary to call in the sorcerer or
medicine man. Few persons to-day consult a doctor for a common
cold ; so also did prehistoric man employ his witch doctor only
when ordinary domestic remedies had proved unavailing.

The discovery of these remedies must have been a very gradual
process. Just as cats and dogs eat grasses as their medicines, so
did primitive man discover the therapeutic value of certain
plants. By painful experience he distinguished between the
poisonous and the harmless, and although his methods of treat-
ment included much magic and superstition he evolved a system
of domestic medicine ‘of which traces remain in every nation to
this day. To mention a very simple examplec : early man, find-
ing that contact with a nettle caused itching and burning, found
that this was rclieved by applying the nearest cool broad leaf
available, which happened to be a dock or sorrel leaf, a trcat-
ment still cmployed by some country children to-day.

The best remedics of folk medicine still form the basis of
modern herbalism, and there is a good deal of sound teaching in
the art, although unfortunately there is also much charlatanism.

Charms, Amulets, and Talismans

A study of folk medicine reveals many curious beliefs, yet it
is worthy of study and forms an important part of medical history.
The remedies were not always taken internally ; some of them
were worn or carried as charms or talismans. Who has not met
some friend who keeps his rheumatism in check by carrying in
his pocket a raw potato, or the right forefoot of a hare ? Belief
in such mascots is almost universal. The skin of a snake, the
patella of a sheep, the nail of a coffin, and all manner of other
charms have been, and still are, in daily use. The bezoar stone,?

! D. Rorie, “ The Stone in Scottish Folk-medicine,” Caledoman Med. Jour., 1911,
vol. viii. No. g, p. 410
' C. Elgood, ““ A Treatise on the Bezoar Stone,” Ann. Med. Hst., 1935, vol. vii. p. 73
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found in the intestine of a goat, was an infallible proof against
poison, and since the introduction of writing and printing,
phylacteries, or small tablets or papers bearing words of the
Koran or the Bible, have been said to endow the wearer with
immunity from many ills.

One of the most famous charms was the talisman from which
Sir Walter Scott named his novel, which was in the possession
of the Lockharts of Lee, near Lanark (Plate v). The Lee
Penny, as it is called, is a dark red stone set in a silver coin of
Edward IV.? At one time it had great reputation, and water
in which it had been dipped became highly curative for many
disorders. In the reign of Charles I the city of Newcastle, attacked
by an epidemic, borrowed this talisman, depositing £6,000 as
surety. The Church viewed this proceeding with disapproval,
and admonished the Laird of Lee to “ tak hcid that it [the
tdlisman] be used hereafter with the least scandal that possiblie
may be.”

Another curious aspect of folk medicine is the importance
ascribed to colour.?2 Red, for example, the colour of the blood,
was closely associated with healing. Mummies were painted
with red ochre to restore a life-like appearance, red hangings in
the sick-room prevented marking in smallpox, red flannel is
believed to ward off sorc throats, and a red thread worn round
the neck, and tied in front with nine knots, would prevent nose
bleeding. Red pills were used in ancient China,® and indeed a
red coating to pills and tablets is favoured by many modern
pharmacists. Blue is a colour much less in favour than red, but
green has recently been used as a distinctive mark.

The Powder of Sympathy

No account of folk medicines would be complete without
some reference to the so-called sympathy cure, perpetuated by
the familiar saying,  Take a hair of the dog that bit you.”” The
application of dog’s hair to heal a dog bite is an ancient and

1 T. Reid, “ The Lee Penny,” Proc. Soc. Antiq. Scot., 1922-23, vol. lvii. p. 112 ;

G. F. Black, * Scottish Charms and Amulets,” Proc. Soc. Antig. Scot., 1892-93, vol.

xxvii. p. 477; J. G. Lockhart, Curses, Lucks, and Talismans, 1938, p. 119; Sir
. Y. Simpson, Archeological Essays, 1872, vol. i. p.

* W. G. Black, loc. at., p. 108 ; J. G. Dalyell, Tlu Darker Superststions of Scotland,

Edinburgh, 1934, p. 138

* N. B. Dennys, The Folk-lore of China, 1876, p. 54
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world-wide method, for it is practised in China as well as in
Britain. A variation consists in the internal administration of
the heart or liver of the dog.

Perhaps the most fantastic remedy based upon this reasoning
was the ¢ powder of sympathy,” which was applied, not to the
wound but to the weapon which caused it, or to some clothing
or first-dressing, which had been in contact with the wound.
The powder, which was simply copper sulphate, was warmly
recommended by the courtly Sir Kenelm Digby,* who, though
not a medical man, was wont to dabble in the sciences. Never-
theless, the idea of the sympathy cure was no invention of his,
as it is not unlikely that it originated in prehistoric times. The
reason for the success of the method of Sir Kenelm Digby lay
probably in the fact that the wound was left to nature, being
simply bound up and allowed to heal.

The whole subject of folk medicine is full of quaint super-
stition, but perhaps enough has been said to illustrate the part
which it has played in the evolution of medicine. It may be
noted that folk medicine is not confined to remote country districts.
Even in cities one may discover its existence, usually in hereditary
form by word of mouth. Some of it dates from remote anti-
quity, and little of it has been transmitted by the printed word.

Folk-lore has been called * the archaology of the mind,” and
it is an important guide to man’s intellectual history. In study-
ing the history of mankind one may gain more information from
tales, charms, superstitions, and proverbs than from politics,
religions, and food habits, because the former are innate in man,
while the latter have been imposed upon him from without.

The Origin of Medical Practice

In seeking to learn how the healing art arose in prehistoric
times, we can draw no positive conclusion from the scanty evidence
at our disposal. Nevertheless, it is not unreasonable to conclude
that the cures of injuries or diseases followed two distinct lines.

) The first, based upon magical or religious beliefs, consisted

In C!caling with the “soul ” of the patient or in persuading or

forcing the evil spirit which had entered the body of the patient

to depart.

! Sir Kenelm Digby, 4 late discourse made in a Solemn Assembly of Nobles and learned men,

at Montpellier in France, touching the cure of wounds by the powder of Sympathy, 3rd. ed., 1660.
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The second, at first applied only to minor disorders, was of the
nature of domestic or folk medicine, much of which has persisted
to the present day even in civilized communities.!

The two methods became intermingled in course of time.
The operation of trephining, for example, originally practised
to allow a demon to escape, was ultimately applied to cases of
depressed fractures, and still later to many other intracranial
lesions. It is noteworthy also, that while folk medicine includes
many remedies, some rational, others most irrational, it is closely
bound up with superstitions, incantations, and other forms of
magic, showing that the original conception of disease as a super-
natural phenomenon has persisted throughout the centuries since
Neolithic times.

1 J. D. Rolleston, * Folk-lore and Medicine,” West London Med. Jour., 1939, vol.
xxxiv. No. 2, p. 44 , * The Folk-lore of Children’s Diseases,” Folk-lore, 1943, vol. liv.
p. 287; “ Otology and Folk-lore ” and ¢ Laryngology and Folk-lore,” Four. of
Laryng. and Ouwl., 1942, vol. lvii. p. 311
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CHAPTER 11
THE FIRST KNOWN MEDICAL MEN

AFTER that long prehistoric epoch, of which we have such shadowy
and indefinite records, came the invention of writing, the establish-
ment of the calendar, and, in consequence, the dawn of recorded
history.

The scene was laid in Mesopotamia, the * cradle of man-
kind,” and in the adjacent land of Egypt. Between the northern
boundary of the Arabian Desert and the mountains of Asia Minor
there lies a semi-circular belt of country well watered by the great
rivers Euphrates and Tigris, and known as the Fertile Crescent.
Here, at a very early period, probably from 4000 B.c., arose the
great civilization known at first as Sumerian, and later as that
of the kingdoms of Sumer and Akkad.!

The greatness of the Sumerian civilization, which lasted for
about two thousand years, has only recently been revealed by
the excavation of the ancient city of Ur.2 This magnificent
capital was situated at the eastern end of the Fertile Crescent,
on the Euphrates, and about one hundred miles from the Persian
Gulf.

Agriculture and cattle-breeding were the chief sources of
revenue of the Sumerians. Systems of irrigation and of transport
by land and water had been evolved, and many of the houses at
Ur were provided with bathrooms and drains. Art and crafts-
manship attained a high standard. Wheeled vehicles were in
use, and tools and utensils of copper. A number of small knives
of hardened copper have been found, and arc believed to be
surgical instruments. A method of writing upon clay tablets in
cuneiform signs had been invented. There can be no doubt of
the existence of a Sumerian medical profession, as some of the
tablets which have been discovered have a bearing on medicine,
and there is in the Wellcome Museum the seal of a Sumerian
physician who lived about 3000 B.c. There is a similar seal of
a Babylonian medical man, dated about 2300 B.c., in the Louvre
Museum (Plate v). Sumerian culture, therefore, appears to

[

! Sidney Smuth, Early History of Assyria to 1000 5.c, 1928
* C. Leonard Woolley, Ur of the Chaldees, 1929
(429) 17 3
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have rivalled and pcrhaps even to have preceded the better
known culture of Egypt. It is not unlikely that there was a
commercial and cultural link between the two great nations,
while the intervening country of Palestine, home of the Hebrews,
acted as a buffer state, and derived benefit from both neighbours.
The kingdom of Sumer and Akkad came to an end about 2000 B.C.,
and the country, with its glorious civilization, passed into the hands
of two great nations, the south to the Babylonians, who built their
renowned capital city of Babylon, and the north to the Assyrians,
who had their capital first at Assur and later at Nineveh.

Medical Ethics in Babylonia

One of the carliest kings of Babylon was an able ruler named
Hammurabi (1948-1905 B.c.)!. He drew up a Code of Laws
which was engraved on a pillar of hard stone and set up in the
temple at Babylon. This code, the oldest in existence,? now
preserved in the Louvre, treats of property, of criminal offences,
of marriage laws, and, what is of great interest to us, of laws
relating to medical practice.

It is stated,® for example, that “if the doctor shall treat a
gentleman and shall open an abscess with a bronze knife and
shall preserve the eye of the patient, he shall receive ten shekels
of silver. If the patient is a slave, his master shall pay two shekels
of silver.” That there might be a debit account for the un-
fortunate doctor is shown by the following rule : ““ If the doctor
shall open an abscess with a bronze knife and shall kill the patient
or shall destroy the sight of the eye, his hands shall be cut off.”
In the case of a slave the penalty is less drastic : *“ He shall re-
place the slave with another slave.”

If the eye of a slave was destroyed as a result of operation,
the operator was to pay to the master half the value of the slave.t

Reprisals such as these might well have deterred the ambitious
surgeon of Babylon, yet there appears to have been a well-organized
medical profession in those ancient times. It is true that magic
entered largely into the treatment, and the lists of remedies which
' L. W. King, 4 Hutory of Babylon, 1915, p. 162
8 The Oldest Code of Laws i the World, trans. by C. H. W. Johns, Edinburgh, 1905
3 J. D. Comrie, * Medicine among the Assyrians and Egyptians in 1500 B.c.” Edin.

Med. Four. 1309, New Series, vol. 1. p. 101
¢ R. F. Harper, The Code of Hammurabi, King of Babylon, 2nd edition, Chicago,

1904
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have been deciphered from clay tablets are liberally interspersed
with incantations and charms.!

Herodotus,2 who wrote his history about 430 B.C., tells us
that every Babylonian was an amateur physician, as it was the
custom to lay the sick in the street so that any passers-by “ if
they have ever had his disease themselves, or have known of any
who has suffered from it, may give him advice . . . and no
one is allowed to pass the sick man in silence.” Yet the existence
of a medical profession is implied in the Code Hammurabi. The
physicians were probably of the priestly class, and medical con-
cepts were dominated by primitive magical and religious idcas.
From the appearance of clay models of the liver, found in Babylon,
it has been shown that divination was widely practised.? The
model of the sheep’s liver, carefully mapped out in squares, each
with a hole for a wooden peg, was inspected along with the fresh
liver of a sacrificed animal. Any alteration on the surface of the
fresh specimen was carefully pegged out on the model, and a
deduction was drawn from the result (Plate vi). We may read
of such divination in the Bible : “ The King of Babylou stood at
the parting of the ways . . . to usc divination, . . . he consulted
with images, he looked in the liver ”* (Ezckiel, xxi. 21).

We know little of Babylonian medicine.t Not a single name
of a physician has survived. Nevertheless, the background which
we have attempted to sketch is an essential link in the chain of
medical history, and forms a suitable introduction to the more
familiar medicine of ancient Egypt.5

Influence of Writing and the Calendar

The influence of the Sumerian civilization upon that of
Egypt is a debatable problem which need not concern us here.
Certain it is that in Egypt, as early as 4000 B.c., there was a well-

1 R. C. Thomson, “ Assyrian Medical 1exts,” Proc Roy. Soc. Med (Scct Hist.), 1924,
vol. xxvii. p. 1, and 1926, vol. xix. p. 29
2 Herodotus, trans. H. Cary, Bohn Library, 1848, p. 86 (Book 1, p. 197), and trans
A. D. Godley, Locb Library, 4 vols., 1921, vol. i. p. 250
* M. Jastrow, ““ The Signs and Names for the Liver in Babyloma,” Latsch. f Assyriol |
1906, Bd. 20, p. 105
¢ M. Jastrow, *‘ The Medicine of the Babylomans and Assynans,” Proc. Roy. Soc.
Med. (Sect. Hist.), 1914, vol. vi1, p. 109
5 O. Temki, * Egyptian and Babyloman Medicine,” Bull. Hist. Med., 1936, vol. iv.
P- 247 ; M. B. Gordon, * Popular Medicine in Sasanian Babyloma,” Ann. Med. Hist.,
1942, 3rd Ser., vol. iv. p. 241
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organized government for several millions of people, a system
of pictorial writing from which the modern alphabet was evolved,
and a means of recording time which with very few alterations
remains as our calendar to-day. Professor Breasted remarks in
his fascinating volume, Ancient Times,* that * the invention of writ-
ing has had a greater influence in uplifting the human race than
any other achievement in the life of man.” The introduction of
writing naturally exercised a profound effect on the progress of
medicine. Picture writing, or hieroglyphic, gave place to sign
writing or hieratic, and the earliest alphabet came into use about
3500 B.C. Writing materials, too, were invented, and papyrus
was found more convenient than clay bricks.

As for the calendar, it has been computed, by the aid of
astronomy, that the date of its introduction was the year 4236 B.c.
According to Breasted this is ‘‘ the earliest dated event in human
history.” 2

Unfortunately we know very little about the condition of
medical practice in Egypt at this early date. There were various
gods who presided over the arts and sciences.? Ra was the Sun
god, with the head of a falcon; Thoth, the ibis-headed god of
Wisdom, was said to be the author of treatises on medicine, while
the lion-headed Sekhmet was the deity of childbirth. Horus,
god of health, engaged in a fight with Set, the demon of evil,
and lost an eye, which, however, was restored by miraculous
means. The eye of Horus formed the design for a charm or
amulet which was second only to the scarab or sacred beetle
as a mascot of ancient Egypt. It is said to be the origin of the
recipe (K) sign which preceded medical prescriptions.? Originally
an elaborate design, the eye of Horus passed through various
phases until it became conventionalized as something resembling
a capital R, and it was placed on all objects associated with danger,
such as ships, chariots—and prescriptions (Plate 1v).

The galaxy of gods to which reference has been made was
later augmented by the addition of the famous god of medicine,
Imhotep, who was originally a mortal.

1 ,]éGH. Breasted, Ancient Times, A History of the Early World, 2nd ed., Chicago, 1935,
E).J . H. Breasted, loc. cit., p. 59
3 E. A. Budge, Gods of Egypt, 1904, vol. i. pp. 514, 525

¢ J. D. Comne, * Medicine among the Assynans and Egyptians in 1500 B.C.,"”" Edin.
Med. jJowr., 1909, New Series, vol. ii. p. 101
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Sekhet’enanach and Imhotep

We have so little definite information regarding the state of
medicine in ancient Egypt that we cannot tell who the greatest
physicians were. There are, however, two names which deserve
to be mentioned, though it would be futile to discuss whether
Sekhet’enanach or Imhotep has the better claim to be regarded
as the first medical man known to us by name.

According to Dr. Withington,! SEKHET'ENANACH was chief
physician to one of the Pharaohs who lived about 3000 B.c. In
his tomb he is depicted dressed in a leopard skin and carrying
two sceptres, while behind him stands his wife, her hand resting
on his shoulder. Of Sekhet’enanach it is briefly recorded that
“he healed the king’s nostrils.”” The royal patient was willing
to mark this service by any desired reward, but the physician
chose to have his patient fashioned in stone, together with a
record of the case, and suggested that this should be set up in
a prominent position in the palace, and should afterwards mark
his tomb.2 By making this choice, Sekhet’enanach has established
a claim to be the first physician of history.

The second name, much better known to medical historians,
is that of IMHOTEP, a name which means * he who cometh in
peace,” truly a good name for a physician. Osler 3 states that
Imhotep was the first figure of a physician to emerge from the
mists of antiquity. Yet we have even less evidence of his prowess
as a physician than we have of the rival claimant Sekhet’enanach.
It is true that for long after his death he was worshipped first as
demigod, and eventually as the god of medicine, until well on
in the Christian era, and that, as Imonthes, he was identified
by the Greeks as identical with their own Aesculapius. During
his iifetime, however, so far as our present knowledge goes,
Imhotep was better known as vizier and as architect than as
physician, and it is difficult to justify the suggestion which has
been made by Dr. J. B. Hurry ¢ and others, that Imhotep, rather
than Hippocrates, should be regarded as the Father of Medicine,
or that he should supplant Aesculapius as the God of the Healing

2 E. T. Withington, Medwcal History from the Farliest Times, 1894, p. 14
2 E. Meyer, Geschichte des alten Aegyptens, Berhn, 1885, vol. i1. p. 95; E. M. Guest,
“ Ancient Egyptian Physicians,” Bnt. Med. Jour., 1926, vol. i. p. 706
3 W. Osler, The Evolution of Modern Medicine, 1922
¢ J. B. Hurry, Imhotep : The Vizier and Physician of King Qoser and afterwards the Egyptian
God of Medicine, 1928
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Art. 1mhotep was grand vizier to King Zoser, who lived from
about 2980 to 2goo B.c.! The vizier was the leading official, and
presided, like Joscph, over the various state departments. Not
only did Imhotep achieve notable success as a politician, he also
distinguished himself as one of the greatest architects of all time.?2
He designed the Step Pyramid of Sakkarah, a familiar sight to
every tourist who ascends the Nile or visits Memphis.3

This magnificent tomb, which Imhotep built for his royal
master, is not only the oldest surviving stone building in the
world, but is interesting as a transition between the simple stone-
fronted tombs of earlier times and the conventional smooth-sided
pyramids which followed, and which culminated in the building
of the Great Pyramid at Gizeh, the largest of the pyramids, and
the greatest stone edifice of ancient times.

As Professor Breasted 4 remarks, the rapidity of the decline
of barbarism and the growth of civilization in ancient Egypt was
truly remarkable. Less than a century and a quarter elapsed
from the earliest example of stonemasonry to the Great Pyramid
(begun about 2885 B.C.), a solid mass of blocks, more than two
millions of them, each weighing about 2 tons.

The Step Pyramid which Imhotep ® built was therefcre a
magnificent achievement. It is 200 feet high, and consists of
six gigantic steps. The task of organizing the labour for such
a building must have been enormous.

Itis unfortunate that we know nothing of Imhotep as physician.®
Yet he must have been at least as distinguished in medicine as in
architecture and politics, for he was worshipped for many cen-
turies after his death as the god of medicine, at first as demigod,
and eventually (about 500 B.c.) as a full deity. Numerous
statucttes have been found, most of them of solid bronze, re-
presenting Imhotep seated, reading a papyrus which rests on his
knees. The British Museum possesses ten such statuettes and the
Wellcome Historical Medical Museum has thirty-one, including
two standing figures (Plate vi).

Three temples are known to have been built in honour of

1 K. Scthe, Imhotep, der Asklepros der Aegypter, Berlin, 1902, vol. ii. p. 134

* G. Maspero, Ktudes de Mythologie et d’ Archéologie Egyptiennes, Paris, 1916

3 R.]J. Forbes, *“Imhotep,” Proc. Roy. Soc. Med. (Sect. Hist.), 1940, vol. xxxiii. p. 769;
C. M. Firth and J. C. Quibell, The Step-pyramd, Cairo, 1936, 2 vols.

¢ J. H. Breasted, loc. cit., p. 113

¢ J. B. Hurry, lboe. cit., p. 10

¢ W. A. Jayne, The Healing Gods of Ancient Cwilizatwon, 1925, p. 138
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Imhotep, at Memphis, Thebes, and Philz.! There and elsewhere
Imhotep was worshipped, and thcre is reason to believe that the
practice of incubation, or temple-sleep (see p. 43), was followed
in Egypt as in Greece. Of those three temples only one survived,
on the island of Phile, far up the Nile, but this has been sub-
merged since the construction of the great dam at Assuan close
by. It was a fine specimen of Egyptian architecture.

Imhotep is buried near the city of Memphis, but his tomb
has not yet been found. Perhaps one day it may be discovered,
and the claim for recognition of this great sage as ‘‘ the first
known medical man ”’ may thus be substantiated.

The Medical Literature of Ancient Egypt

Mention has been made of the invention of writing, and of
the use of papyrus in ancient Egypt,? so that it might be expected
that a study of the existing papyri would yield full information
regarding the medical knowledge of the time. Such an expecta-
tion has not been fulfilled as yet. The available papyri are mere
fragments of a great literature which began with the so-called
Hermetic books of the god Thoth. Those books, thirty-two in
number, of which six dealt with medicine, were kept for reference
in the temples and were carried in the sacred processions. All
of them have been lost, although the medical papyri which are
still available appear to have becn compiled from those earlier
lost works.? So highly were the Hermetic books esteemed that
no blame was incurred if the patient died, so long as the physicians
adhered closely to their teaching. If, however, the physician
departed in the least from the accredited methods of treatment,
and the case ended fatally, his own life was forfeited. Thus
the Egyptian code of medical cthics meted out punishments
for malpractices even more severe than those of the Babylonian
code.

It is perhaps unfair to judge the condition of medicine in
ancient Egypt from the papyri at our disposal, as these contain,
for the most part, merely a series of notes and abstracts from the
lost Hermetic books. Nevertheless they contain much informa-

1 A. E. Weigall, Guide to the Antiquities of Upper Egypt, 1913, p. 298
“ A. S. Hunt, arucle ‘“ Papvrology > in Ency Brit, 14th ed., 1929-37
3 H. Ranke, ‘ Medicine and Surgery in Ancient Egypt,” Bull. Hist. Med., 1933,
vol. 1. 7, p. 237
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tion of interest to the student of medical history.? The Ebers
Papyrus is the best known of the medical papyri. It was found
in a tomb of Thebes in 1862 by Professor Georg Ebers,? and is
now preserved in the University of Leipzig. Not only is it the
oldest complete medical book in existence,? it is said to be the
most ancient cxisting book of any kind. It consists of 110 pages,
and contains about goo recipes or prescriptions. As it is in almost
perfect condition, and as a calendar has been written on the
back of the manuscript, the date of writing may be fixed with
fair accuracy at about 1500 B.C.

There is abundant evidence to show that much of it has been
copied from other works many centuries older,* and its value is
enhanced by the marginal notes by its first owner, such as, * Good,
I have often used it,” or, * An excellent remedy.” 5 Like the other
medical papyri to which we shall presently refer, the Ebers
Papyrus is plentifully sprinkled with spells and incantations,
which suggest that the remedies were given with the intention
of driving out or banishing the demon of disease.® The primitive
idea of devil possession was still the keystone of Egyptian pathology.
The “ directions for usc” in these days were, to repeat, while
taking the medicine, such words as, ‘“ Welcome, remedy ! Wel-
come ! that dost drive away that which is in this my heart and
in these my limbs.” This is only one of the many magical spells
rccommended in the papyrus. Amulets, too, are advised, con-
sisting of images of the gods or other objects, to be hung round
the neck or tied to the foot or to the great toe. Sometimes merely
a knotted cord was to be used, with a specified number of knots,
usually seven, a form of amulet which has survived in folk-lore
to this day.

The greater part of the writing, however, consists of lists of
prescriptions, giving, in each case, the remedy, with its dosage
and quantity, the disease for which it is to be used, and often
also the appropriate spell or incantation. Among the drugs

1 J. Finlayson, ‘* Ancient Egvptian Medicine,” Bnit. Med. jour , 1893, vol 1. pp. 748,
1014, and 1061

? G. Ebers, Papyros Ebers, das hermetische Buch uber die Arzinevmattel der alten
Aegypter an hieratsscher Schrift, Leipzig, 1875

3 J. Joachim, trans. into German: Papiyros Ebers, das alteste Buch uber Hedkunde,
Berlin, 1890

¢ C. H. von Klein, * The Medical Features of the Ebers Papyrus,” Journ. Amer. Med.
Assn., 1905, vol. xlv. No. 26

& R. H. Major, ** The Papyrus Ebers,” Ann. Med. Hist., 1930, vol. ii. p. 347

¢ C. P. Bryan, The Papyrus Ebers, trans. trom German version, 1930
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mentioned are castor oil, which was used as a purgative, also
as a fuel for lamps. The seeds were chewed and swallowed with
beer as an internal remedy, and the oil was applied externally
for septic wounds and for burns. Another drug was hartshorn,
which has had a leng career in pharmacy. It was applied ex-
ternally “ to drive out painful swellings,” or used as a fumigation
‘“ to expel demons.”

One strange remedy was bile from various animals ; pig bile
was applied to the eyes. Other animal substances were used,
some of them of disgusting nature, while the fat of various animals
was greatly favoured. Among the prescriptions for baldness was
one consisting of equal parts of the fat of the hippopotamus, the
lion, the crocodile, the goose, the snake, and the ibex.! Apparently
the pharmacist of those days was also a good hunter.

There is very little reference to symptoms or to diagnosis in
the Ebers Papyrus. One interesting section deals with the action
of the heart, which was regarded as the principal vital organ,
the brain being only of minor importance. The heart was care-
fully left in position during the process of embalming, although
all the other viscera were removed.

It is noted that the pulse may be felt in many parts of the body,
and that it is synchronous with the heart beat.2 There werc
described three vessels for each arm and leg, four for the head,
four for the liver, and four for the lungs.

The ears were believed to be organs of respiration as well
as of hearing, and the statement is made that ‘ the breath of life
enters by the right ear and the breath of death by the left ear.”
This rather confused series of observations shows that at least
some attempt was being made to understand the mechanism of
the human body, although the medicine of the period appears to
have been mainly blind empiricism. We learn, too, from the
papyrus, that the Egyptian habitually employed enemata, for
three successive days each month. This hygienic measure was
later applied in the treatment of disease.

Among the diseases mentioned in the papyrus affections of the
stomach and intestines figure prominently, as also do fevers and
diseases of the eyes, showing that there has probably been little
change in the incidence of these maladies from those early times

1 W. R. Dawson, Magician and Leech, 1929, p. 65 (one of the best concise accounts)
* W. R. Dawson, article on Medicine in The Legacy of Egypt, ed. S. R. K. Glanville,

1942, p. 189
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until the present day. Copper sulphate was largely used for eye
discases.?

A study of the Ebers Papyrus alone would suggest that the
medicine of ancient Egypt was of the empirical or magical
variety.

Indeed, the standard of Egyptian medicine was regarded as
rather low, in comparison with the general cultural level, until a
few years ago, when the translation of another papyrus revealed
a more logical and scientific outlook. This was the Edwin Smith
Papyrus (Plate v). Discovered at the same time and place as
the Ebers Papyrus, it remained the property of the private collector
whose name it bears, until at his death it was presented to the
Historical Society of New York. Recently it has been studied
and described by Professor Breasted.2 He has shown that it is of
slightly earlier date than the Ebers Papyrus. It is a sort of hand-
book on the treatment of wounds and bruises, commencing with
those of the head, and passing downwards. Unfortunately the
description cnds with the thorax, as the book is incomplete.®
There is evidence to show that surgical instruments were used,
and that fractures were treated with splints.# Wounds were
treated by fresh flesh, kept in place by a bandage, for the first
day, an idea still favoured in some quarters, and afterwards dress-
ings of fat and honey were used.

The following description of a case of dislocated jaw, from
the papyrus, is surprisingly modern : “ If you examine a man
having a dislocation of his mandible, should you find his mouth
open, and his mouth cannot close for him, you should put your
two thumbs upon the ends of the two rami of the mandible
inside his mouth and your fingers under his chin and you should
cause them to fall back so that they rest in their places.”

The other medical papyri which have come to light are smaller
and more fragmentary than those just mentioned. The Hearst
Papyrus, found in Upper Egypt in 1899, is now in the University
of California.® The contents are very similar to those of the
Ebers Papyrus, and it is of later date (1400 B.c.). Another docu-

1 A. C. Krause, “ Ancient Egvptian Ophthalmolegy,” Bull. Hist Med., 1933, vol. i.
p- 258

8 J. H. Breasted, The Edwin Smith Surgical Papyrus, Chicago, 1930, 2 vols.

* J. C. de Lint, “ Le verso de Papyrus Edwin Smith,” Bull. Soc. de I’Hist. de Méd.,
1935, vol. xxix. p. 49

¢ G. Elliot Smuth, * The Most Ancient Sphints,” Brit. Med. Jour., 1908, vol. i. p. 732
8 Papyrus Hearst, ed. G. A. Reisner, Unw. of gal. Publ. Egypt. Archaeol., 1903, vol. v. p. 1
2
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ment, known as the Kahun Papyrus, was discovered in 1889 by
Sir Flinders Petrie. Written about 1850 B.c,, it is in fragmentary
condition, but appears to deal with the treatment of vaginal and
uterine disorders, in effect a textbook of gynzcology.

In the British Museum there is another fragmentary papyrus,
largely composed of incantations, and probably of very early date.
it is sometimes called the London Medical Papyrus.

There are two medical papyri in the Berlin Museum (Berlin
Papyri). One is a poor production, but the contents are similar
to those of the Ebers Papyrus. The other is a short but interest-
ing document, written about 1450 B.C., and consisting of pre-
scriptions and incantations for the protection of mothers and
babies, and for the treatment of diseases of children. Apparently
it is the oldest known work on pediatrics.

Many other medical papyri have been found, mostly of much
more recent date, all of them consisting of prescriptions and
charms, while there is preserved at Cairo a Coptic manuscript
of the tenth century. Like the older papyri, it is made up of
lists of drugs, with no reference to diagnosis.

Embalming and the Pathology of Mummies

No account of the medicine of ancient Egypt would be com-
plete without some reference to the strange custom of preserving
the human body after death. The fact that dead bodies, buried
in the dry hot sands of the desert, remained for many years in
a remarkable state of preservation, may have suggested to the
Egyptians that the natural preservation might be favoured by
artificial means, and that this would assist that physical survival
after death in which they believed. As burial customs changed
this became the more nccessary, because the corpse which was
placed in a tomb chamber or pyramid cell was no longer subjected
to the desiccating effect of the desert grave. Embalming was
practised in Egypt from about 4000 B.c. to A.p. 600, and it is
estimated that about seven hundred million bodies were so
treated. Herodotus gives a graphic description of the process.?
He writes : ““ They take first a crooked piece of metal, and with
it they draw out the brain through the nostrils, thus getting rid
of a portion, while the skull is cleared of the rest by rinsing with
1 Herodotus, trans. H. Cary, Bk. ii. Sect. 86, Bohn Library, 1848, p. 126 ; trans.
A. D. Godley, Bk. i1. Sect. 86, Loeb Library, 1921, 4 vols., vol. 1. p. 370
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drugs ; next they make a cut along the flank with a sharp stone,
and take out the whole contents of the abdomen. After this they
fill the cavity with myrrh, cassia, and other spices, and the body
is placed in natron for seventy days. Then it is washed, and
wrapped from head to foot in fine linen bandages smeared with
gum . . . it is given back to the relations, who enclose it in a
wooden case, shaped in the figure of a man. The case is fastened
and placed upright in the sepulchral chamber. Such is the most
costly way of embalming the dead.”

Less expensive methods consisted in the injection of cedar
oil into the body cavities, or in the simple pickling of the cadaver
in a salt bath. The incision in the abdomen was made by the
‘ paracentetes >’ (mapaxevrnris), who were much despised, and
who, indeed, were obliged to fly for their lives on completing the
task. The ‘ tarichcutes > (rdpixevmjs) who removed the organs,
were held in greater esteem. The heart was carefully preserved
intact in its original position ; all other viscera were removed,
treated by some preservative, wrapped in parcels, and returned to
the body. Mr. Warren Dawson ! believes that the body was
dried or desiccated by heat, as many mummies show signs of fire.
During this process of heating resin was frecly applied, and the
bandages were also soaked in heated resin.

It seems rather surprising that in spite of the post-mortem
examination which was part of the process of embalming, the
Egyptians showed no great interest in anatomy or physiology,
nor were they concerned to ascertain the cause of death. Yet
this curious custom of embalming has had this advantage, it has
provided the modern investigator with a rich field for investiga-
tion into the pathology of mummies. Interesting facts have been
reported. It has been shown, for example, that rheumatoid
arthritis was extremely common, and dental caries rare. Gouty
concretions, urinary calculi, and gall-stones have been found,
and the existence of tuberculous disease of the spine, with its
characteristic deformities, has been seen in mummies dating as
far back as 3400 B.C., and has also been depicted in tomb por-
traits. Elliot Smith and Derry 2 have described the mummy
of Nesperehan, a high civic dignitary of the 21st Dynasty, which
showed kyphosis of the thoracic region resulting from disease

1 W. R. Dawson, Magician and Leech, 1929, p. 43
* G. Elliot Smith and D. E. Derry, Bull. of Archaeological Survey of Nubia, No. 5, Cairo,

1910, p. 21
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Statuette of Imhotep, physician and vizier to King Zoscr about 2980 B .
(page 21)



PLATE VIII DISEASL IN EGYPIIAN MUMMILS

Mummy ol the priest Nesparchan (¢ 1000 58 ¢ ), showing tubcrcular discase of
the spime and a Lage psoas abscess on the night side (pages 28 2q)

(Z) Jaws of a Gizch pyvianud buldder (¢ 2800 B.c ¢ <howing absorption of
alveolar margmm caused v pyvorrhoca alveolans (page 29 (r)y Tower end
of femur of ancient Nubian, with advanced osteo-arthrius of knee-joint (page 29
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and collapse of the vertecbrae and also a large psoas abscess ?
(Plate vir). In other mummies plcural adhesions have been seen,
and even appendicitis has been recognized. Bilharzia eggs have
been discovered in the kidney of mummies, showing that this
disease, still so common in Egypt, is of very ancient date.?

Two other diseases of widespread incidence in Ancient Egypt
were chronic suppurative periodontitis (pyorrhoea alveolaris) and
chronic osteoarthritis (rheumatoid arthritis), and they may have
been intimately associated (Plate vi). No evidence of syphilis
or of rickets was found in the skeletons examined by Ruffer, but
a number of statuettes and incised representations of achondro-
plasic and (?) rickety dwarfs are figured in his work.?

The Egyptians do not appear to have possessed that spirit of
inquiry and that thirst for knowledge which characterized the
Greeks, and in the light of the existing evidence we arc hardly
justified in dethroning Aesculapius from his time-honoured position
as god of Medicine and setting Imhotep in his place, as some
writers have suggested (p. 21). Also, as far as mortals are
concerned, Hippocrates must remain the Father of Medicine.
Nevertheless, let us honour the physician Imhotep, who came
in peace and showed thc way. Hec was the first medical man
whose name we know.

Medicine in the Bible

As our search for the medical knowledge of ancient times
proceeds, we are inclined, very naturally, to turn to the Bible
for information.* Unfortunately the quest is disappointing, and
for a very definite reason. In the Old Testament there is little
place for the physician, I indeed he existed at all, because God
alone was regarded as the healer. He was the source of life and
health, sending discase and disaster to mankind as a punishment
for sin, and healing it only if the sufferers were worthy of cure.
““ If thou wilt diligently hearken unto the voice of the Lord thy
God . . . and wilt give ear to his commandments, and keep all his
statutes, I will put none of these diseases upon thee which I

1 A.]J. E. Cave, “ The Evidence for the Incidence of Tuberculosis in Ancient Egypt,”
Bnit. Jour. of Tuberculosis, July 1939, vol. xxxiii., p. 142 and The Surgery of Ancient
Egypt (Address to University of Leeds Medical Society on Jan. 25, 1938)

* M. A. Ruffer, *“ Note on the Presence of Bilharzia Haematobium in Egyptian
Mummies,” Brit. Med jour , 1910, vol. i. p. 16

3 M. A. Ruffer, Studies in the Paleopathology of Ancient Egypt, Chicago, 1921

¢ C. J. Brim, Medicine in the Bible, 1936
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have brought upon the Egyptians : for I am the Lord that healeth
thee > (Exod. xv. 26).

Any human knowledge of healing was regarded with dis-
favour, lest it should detract from a power which ought to belong
to God alone. Few remedies are mentioned in the Old Testament,
and in every casc the treatment is recommended by a “ man
of God.” Naaman, the leper, is told by Elisha (2 Kings v.
10) to wash himself seven times in the River Jordan ; King
Hezckiah, ““sick unto death ” from a boil (the exact diagnosis
is obscure), is bidden by Isaiah to apply a lump of figs (2 Kings
xx. 7); while Elijjah restored to life the son of the widow
of Zarephath, apparently by performing artificial respiration
(1 Kings xvii. 17-23).

There were midwives in those days, and birth stools or
obstetric chairs were in use (Exod. i. 15-20) (Plate xxxv). The
only surgical opecration mentioned is circumcision, performed by
the priest as a ritual procedure (Gen. xvii. 10-14 ; Exod. iv. 25).
Isaiah (i. 6) spcaks of wounds which ¢ have not been closed,
neither bound up, ncither mollified with ointment,” showing
that the Jews knew something about first aid, and they could also
treat fractures (Ezek. xxx. 21).

If physicians did exist among the Jews when the Old Testa-
ment was written, there is surprisingly little reference to them
in the sacred writings. The oft-quoted culogy commencing
‘ Honour a physician with the honour duc to him for the uses
which ye may have of him : for the Lord hath created him,”
is from a book which, strangely enough, was not included in the
Canon, ““ The Wisdom of Jesus, the son of Sirach, or, Ecclesiasti-
cus.” Itis a noble testimonial to the medical profession, although
the last verse, *“ He that sinneth before his Maker, let him fall
into the hand of the physician ”—is capable of more than one
interpretation.

In spite of this disappointing absence of references to medicine
and surgery, the Bible is a mine of information on personal and
social hygiene, and might even be regarded as the first textbook
of public health. The thirteenth and fourteenth chapters of
Leviticus contain explicit instructions to be observed by the
priest in cases of leprosy. The isolation of the patient, the washing
or burning of infected clothing, and the disinfection of houses,
involving, il necessary, complete destruction, are all described
in detail.
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Plague is frequently mentioned in the Old Testament.? We
are told that twenty and four thousand died of plague at Baal-
peor (Numbers xxv. g). There appears to be little doubt that
the * emerods * with which the Lord smote the Philistines were
the buboes of plague, and the belief is strengthened by the fact
that the trespass offering which ‘ priests and the diviners
recommended to stay the epidemic consisted of five golden emerods
and five golden mice, * images of your emerods, and images of
your mice that mar the land > (1 Sam. vi. 4, 5). This is prob-
ably the first reference to the rat as a disseminator of bubonic
plague.

The Old Testament contains many references to personal
hygiene.2 One example may be given, showing that every soldier
was obliged to carry an implement to facilitate the disposal of
his excreta. ‘“ And thou shalt have a paddle upon thy weapon ;
and it shall be, when thou wilt casc thyself abroad, thou shalt
dig therewith, and shalt turn back and cover that which cometh
from thee ” (Deut. xxiii. 13). Physical purity was complementary
to moral purity and cleanliness was literally next to godliness.
For the first time in history the individual was subordinated to
the community. Personal comfort or convenience must be
sacrificed if that is necessary for the good of the greater number.
A social conscience had awakened, and the Jews were the pioncers
of public health.

Not only in the Bible but also in the Talmud 2 (fifth century
A.D.), there is to be found much information on personal and
social hygiene. The Talmud is mainly a book of regulations and
laws, but it contains some details regarding Jewish medicine which
are not to be found in the Old Testament. Human anatomy is
described in considerable detail. Especially interesting is the
reference to the bone Luz, which, situated in some ill-defined
part of the vertebral column, was the permanent nucleus of the
body which persisted after death.# This belicf held throughout
the Middle Ages, and was not exploded until Vesalius so startlingly
disposed of this and many other anatomical myths.

The Talmud refers to blood-letting, cupping, and the use of
splints and bandages, and although there was apparently no
' S. B. Blakely, “ The Medicine of the Old Testament,” Med. Record, 1915, vol. Ixxxvii.

No. 23, p. 934

* E. Hagemann, “ Zur Hygiene der alten Israeliten,” Fanus, 1903, vol. xu pp. 309, 449
* J. Preuss, Biblische- Talmudische Medizin, Berlin, 1911

¢ F. H. Garrison, * The bone called  Luz,” ”* N.Y. Med. jour., 1910, p. 149
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organized medical education, the standard of ‘“ domestic medicine”
wis of fairly high standard.

A study of ancient Hebrew literature,? therefore, leads us to
the conclusion that although no great physician appeared among
the Jews, nor indeed any medical men at all, they did nevertheless
contribute very materially to the progress of medical science by
promoting a social conscience among the people, and by instituting
valuable measures for the prevention of epidemic disease and the
promotion of the health of the community.

Ancient Medicine of India

No account of the first known medical men would be complete
without some reference to the early medical practice of the East.?

Our knowledge of Hindu medicine in ancient times is in-
complete and inaccurate, owing largely to the difficulty of
separating fact from fiction in oriental writings. The earliest
Sanskrit document, the Rig-Veda ? (about 1500 B.C.), indicates
that the trcatment of discase at that time consisted mainly of
spells and incantations. A later work, or series of works, dated
about 700 8.c., called the Ayur-Veda, contains much medical
information. Some of the writing is attributed to CHARAKA and
SusruTA, although the original Ayur-Veda is of much earlier
date than cither of those great Hindu physicians.

Charaka ¢ lived at the beginning of the Christian era, and
Susruta 8 about the fifth century a.n. The works of the latter
are the more noteworthy. He wrote on many subjects : on
malaria, which was known to be caused by mosquitoes; on plague,
which followed when many dead rats were seen ; on phthisis,
which showed itself by hxmoptysis, cough, and fever ; 4nd on
smallpox, which was also very common. Hindu medicine was

! B. L. Gordon, ‘* Medicine among the Ancient Hebrews,” Ann. Med. Hust., 1042,
p. 219

: Sir B. S. Jee, A Short Hastory of Arvan Medical Science, 1896 ; T. A. Wise, The Hindu
System in Medicine, 1845 ; D. C. Muthu, “ A Short Review of the History of Ancient
Hindu Medicine,” Proc. Roy. Soc. Med., 1913, vol. vi. p. 177, also The Antiquity of
Hindu Medicine, 3rd. ed. 1930; A. F. R. Hoernle, Studies in the Medwcine of Ancient
India, 1907 ; S. N. Dasgupta, * Dic Medizin der alten Hindus,” Arch. f. Gesch. d.
Med., 1928, vol. xx. p. 8o

3 D. laétard, * La Doctrine humorale des Hindous et le Rig-Veda,” JFanus, vol. viii.

p. 17
¢ Works of Charaka, trans. A. C. Kaviratna, Calcutta, 1912
8 Works of Susruta, trans. B. M. Kunja-Lal, Calcutta, 1907
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rich in drugs, and Susruta mentions seven hundred and sixty
medicinal plants. External applications were largely used, as
ointments, baths, sneezing powders, and inhalations.

Some of the general information is of great interest. Onec
of the remarks, ‘“ He who knows only one branch of his art is
like a bird with one wing,” might well be pondered by the modern
specialist.

The duties of the army surgeon were indicated in the follow-
ing terms, quoted by Withington * :  When the king goeth with
his army . . . he shall take with him a skilful physician who . . .
must see to the food, water, wood, and places of encampment.
If he find poison he must remove it, and so save the army from
death and destruction. His tent shall be near the king’s tent,
and there shall be a flag over his tent, so that the sick, poisoncd,
or wounded may find him quickly.”

It was in surgery above all that the ancient Hindus excelled.2
Susruta described more than a hundred surgical instruments.?
This was their greatest contribution to the art of healing, and
the work was bold and distinctive. It is not unlikely, though
difficult to prove, that some of it was of Greek origin. Some,
indeced, state that the Greeks drew much of their knowledge from
the Hindus.4 Operative procedures were taught, using as models
for practice the hollow stems of plants, as well as leaves and
gourds. This pioneer work in surgery is all the more remarkable
because the knowledge of anatomy was so slight.® The nerves
and blood-vessels were believed to originate from the umbilicus,
and many other anatomical facts were distorted and fanciful.

Nevertheless the Hindus treated fractures with bamboo
splints, and performed many operations including Casarean sec-
tion, the excision of tumours, and lithotomy. The performance
of the last-mentioned operation was continued through the ages,
and was undertaken by native trained surgeons until recent times.
Of peculiar interest and of very ancient date is the operation
of rhinoplasty, which originated in India. It was frequently

1 E. T. Withington, Medical History from the Earliest Times, 1894, p. 27

- B. M. Kunja-Lal, The Surgical Instruments of the Hindus, Calcutta, 1913

3 R.F. G. Muller, “ Indische chirurgische Instrumente,” Arch. f. Gesch. d Med., 1937,

vol. xxx. p. g1

¢ F. S. Hammett, “ The Anatomical Knowledge of the Ancient Hindus,” Ann.

Med. Hist., 1929, vol. 1. p. 325

* P. J. Sarma, ‘ Hindu Medicine and 1ts Antuquity,” Ann. Med. Hit , 1931, vol. i1
. 318

p-3 (429) 33 4
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required, as adulterers were punished by having their noses cut
off. The leaf of a tree, cut to the desired shape and size, was
used as a pattern, and a piece of skin from the cheek or forehead,
fashioned to form the new nose, was sutured in position. Thus
were the Hindus the pioneers of modern plastic surgery.

China’s Contribution to Medicine

Let us now turn our thoughts still farther east, and seek to
ascertain the scope and extent of China’s contribution to Medi-
cine.! Many inventions have been attributed to China, although
they may have been re-invented in Europe at later dates. In
medicine, the Chinese have shown originality and enterprise
although, to quote one of themselves, Dr. Chi Min Wong (1932) 2:
‘. . . they have never pursued a single subject in a way calculated
to lead them to final success.” Nevertheless, as we shall presently
seek to prove, the history of Chinese medicine is well worthy
of investigation.

It is not accurately known who was the originator of Chinese
medicine, yet none can have a better claim to the title, “ Father
of Medicine,” than SHEN Nung, who lived about 3000 B.c. This
Emperor of China was a man of great ability who not only devised
mcthods of cultivation and of raising stock, but also, experiment-
ing upon himself for many years, discovered a large number of
drugs and of poisons. This knowledge he set forth in Pen
Tsao (the Great Herbal, or Chinese Materia Medica). There
were many subsequent editions of this book, which contains
descriptions of over a thousand drugs, and is still in use in China.
An English edition was published as recently as 1911.2 Five
thousand years is truly a wonderful record of longevity for a
mcdical work. Many of the drugs described are now obsolete,
many are inert and useless, but some, such as opium, rhubarb,
aconite, croton—to mention only a few examples—are in use to
this day.* Inorganic remedies such as iron, arsenic, and sulphur
were also used. Scientific investigation of certain old Chinese
drugs has been undertaken in recent years and has already

! W. R. Morse, Chinese Medicine (Clio Medica), New York, 1934 ; Hubotter, Die
chinesische Median, Lepzig, 1929

* Chi Min Wong and Lien-Teh Wu, History of Chinese Medicine, Tientsin, 1932,
(2nd. ed. 1936)

* G. A. Stuart, 4 Chinese Materia Medica, Shanghai, 1911

¢ K. K. Chen, * Chinese Drug Stores,” Ann. Med. Hist., 1925, vol. vii. pp. 2, 103
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yielded valuable results.? One of the discoveries made in this
way was that of ephedrine, an alkaloid isolated from the Chinese
herb Ma Huang, and it is not unlikely that other useful sub-
stances in the Chinese Herbal await discovery, or rather re-
discovery.

At a slightly later date another noteworthy medical work
was written by another Chinese emperor. Hwanc T1 (2650 B.c.)
is believed to be the author of Nei Ching, the Book of Medicine,
which is the foundation of all Chinese medical literature. It
contains a statement which is often quoted in support of the
contention that the Chinese discovered the circulation of the
blood many centuries before Harvey. “ All the blood in the body
is under the control of the heart. . . . The blood current flows
continuously in a circle and never stops.” The statement is
the more remarkable when we remember that, owing to religious
scruples, the Chinese seldom practised dissection, and their
ideas of anatomy and physiology were grossly inaccurate.

As time went on, medicine in China gradually escaped from
the control of magic and sorcery, and a theory was evolved which
served as a basis for all subscquent practices.? Two fundamental
principles were involved, Yang and Yin. These two opposing
forces were believed to dominate everything. They were ebb
and flow, male and female, life and death, sun and moon, heat
and cold, strength and weakness, and so on. Everything in the
universe depended upon the adjustment of balance betwecn the
two forces, and naturally the principle was applied to health and
disease. Another doctrine was that of the five elements—earth,
fire, water, wood, and metal—of which the human body was
composed. The magical figure five was also applied to the
organs (heart, liver, spleen, lung, and kidney), to colours,
climate, and heavenly bodies. Health was believed to consist in
a harmonious balance between the various elements. This
theory was independently evolved in somewhat similar fashion
by the Greeks, when they attributed diseases to ill-balanced
* humours.”

Among the methods of treatment which have been used in
China from very ancient times are massage and acupuncture.

1 B. E. Read, “ Gleanings from old Chinese Medicine,” Ann. Med. Hist., 1926, vol.
viii. p. 16
* E. H. Hume, “ The Square Kettle,” Bull. Hist. Med., 1934, vol. ii. p. 547, and The
Chinese Way in Medicine, 1940
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Blind masseurs were there employed for the first time. Acu-
puncture consisted of the introduction of long fine needles at
various specified points in the body. More than 300 such points
are described.! The procedure probably did more harm than
good, though it survives in the treatment of sciatica and fibro-
sitis. Another therapeutic measure was the use of the *“ moxa,” a
small cone of combustible material which was applied at various
points and then ignited. It must have demanded considerable
self-control on the part of the patient. Inoculation against small-
pox was practised in China from ancient times; dried crusts
from a smallpox patient were insufflated into the nose. Organo-
therapy was also practised in China, cretins being fed on sheep’s
thyroid gland.?

Early in the Christian era there appeared two famous Chinese
medical men, Chang Chung-King and Hua Tu. CraNG CHUNG-
KinG, who lived about A.p. 195, is somctimes called the Chinese
Hippocrates. His book on fevers is one of the classics of Chinese
medical literature, and he was probably the first to treat certain
fevers by cold baths. He also inaugurated a study of disease
which was based upon observations of the patient rather than
upon theories, the true Hippocratic outlcok. Furthermore, he
was revered on account of his noble aims and high ideals.

Hua Tu (A.n. 115-205) ® was the most famous surgeon of
ancient China. To him is attributed the discovery of anaesthesia,
as he gave his patients a narcotic draught, believed to be Cannabis
indica, before operating upon them. His operations included
laparotomy and excision of the spleen, but we know nothing of
his methods, as none of his books have survived. Hua Tu had a
great reputation, which continued after his death, and even in
recent times effigies of him might be seen in certain temples.
He was one of those who made a profound study of the pulse, a
method of examination which is very prominent in Chinese
medicine. Two hundred varieties of pulse have been described,
and it is believed that any internal disease may be diagnosed
from the pulse alone. Several hours may be spent in the investiga-
tion, the pulse being felt in many different places.

! E. W. Cowdry, * Taoist Ideas of Human Anatomy,” dnn. Med. Hist., 1921, vol. ii1.
p. 301
* ]. Regnault, AMédecine et Pharmacie chez les Chinoss, Paris, 1902
3 K. K. Chen and A. S. H. Ling, *“ Fragments of Chinese Medical History,” Ann.
Med. Hist., 1926, vol. viii. p. 185
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The Chinese have always felt a profound reverence for the
past, and their ancient medical classics are more highly regarded
by them than are the more modern works.

In 1744 the Emperor Kien Lung, a great patron of literature,
conceived the idea of gathering together all the medical know-
ledge then available and publishing it as an encyclopzdia of
medicine and surgery. The work was undertaken by a com-
mittee of experts, and The Golden Mirror of Medicine, in forty
volumes, was the result. It is still regarded as a standard work.
Shortly after this time the pioncers of modern medicine began
to reach China and to influence the traditional beliefs. One of
the first to introduce European medicine into the East was
TroMas R. COLLEDGE, a young surgeon in the service of the
East India Company, who, in 1827, opened a hospital for diseases
of the eye at Macao. A few years later (1835), Colledge colla-
borated with an American medical missionary, PETER PARKER,
in the establishment of a general hospital at Canton.” One of the
main objects of this hospital was ““ to educate Chinese youths in
Western medicine.”” Among those youths was SuN YAT SEN
(1867-1925), first President of the Chinese Republic, who
graduated at Hong-kong, but continued to take an active
interest in the hospital and school at Canton which now bears
his name.

The first Chinese to study medicine abroad was WonG Foon,
who graduated at Edinburgh in 1855 and then practised at Canton
until his death in 18%8.

The pioneer work at Canton was followed by the foundation
of hospitals and medical schools in many other parts of China.
Originally staffed mainly by British and American doctors, all
those institutions have now come under the management of the
Chinese, who are well fitted for the task, although the nced for
well-trained medical men is enormous. Although some of the
ancient ideas and methods still hold their own, China is gradually
evolving a system of medical practice which follows Western
teaching and yet retains all that is best in the old and venerated
Chinese tradition.

Medicine in Japan followed the adopted Chinese lines until
recent years, when the influence of Germany became prominent.
Many of the leaders of Japanese medicine were trained in Germany,
and German was adopted as the language of scientific periodicals.
Japan has made some noteworthy contributions to progress,
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especially in bacteriology. Among those who led the way were
such men as Kitasato (p. 287) and Nogouchi (p. 359).

To sum up what has been described in this chapter, it may be
said that the Babylonians and Egyptians practised an empirical
and magical kind of medicine, regulated by a strict code but not
inspired by any deep spirit of inquiry into the causes of disease.
The Hebrews laid great stress on personal and social hygiene, and
were the founders of epidemiology and public health. The
Hindus contributed materially to the art of surgery, while the
Chinese were the originators of many discoveries in medicine
which came to full fruition at later dates.
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CHAPTER III
EARLY GREEK MEDICINE

MOoDERN civilization owes an immense debt to Ancient Greece.
Almost everything that contributes to the interest and happiness
of life originated in Greece. Philosophy and history, poctry and
drama, sculpture and architecture, mathematics and astronomy,
science and medicine ; all had their roots there, and indeed
attained in some instances a level of excellence which has never
since been equalled.

Medicine, separated from magic, became inspired by the
spirit of scientific inquiry which dominated all the work of
Hippocrates, the Father of Medicine, whose leadership, un-
dimmed throughout the centuries, remains unchallenged to
this day.?

It is interesting to study the manner in which Greek medicine
arose,? and the steps by which it progressed towards the golden
Hippocratic Age. In pursuing such a study we are confronted
by the difficulty of separating fact from fiction, history from
legend, and gods from men. Nevertheless we may trace through
the maze the thread of thought which led by devious ways to
the foundation of medicine.?

By this time the practice of medicine, though dominated
by empiricism and superstition, had alrecady attained a high
standard. There can be no doubt that Babylonia and Egypt,
and even Persia and India, handed on to Greece the torch of
learning. Herodotus himself furnishes proof of this.

It was in the Greek Islands that this knowledge was collected
and amplified in the pre-Hellenic period. Only within com-
paratively recent times, thanks to the labours of Sir Arthur Evans
and others, has the importance of the Minoan Civilization been
established. The Minoans, a race of obscure origin, had their
headquarters in Crete, and the beautiful frescoes and statuary
which adorned the Palace of Knossos show that their arts had

1 W. Langdon-Brown, G. E. Gask, J. D. Comrie, and J. A. Nixon, *“ What Medicine
owes to Greek Culture,” Lancet, 1939, vol. i.. p go

* C. G. Cumston, An Introductwon to the Hastory of Medicine, 1926, p. 72

* A. P. Cawadias, “ From Epidauros to Galenos. The Principal Currents of Greek
Medical Thought,” Ann. Med. Hist., 1921, vol. iii. p. 501

39



A HISTORY OF MEDICINE

progressed far.! Unfortunately we have no records of the con-
dition of medicine at the epoch which extended from 4000 to
2000 B.C., but the serpent, symbol of healing, is depicted on the
statuary and baths, and sanitary arrangements have been brought
to light. Many inscriptions remain undeciphered, so that the
future may show the stage at which medicine had arrived in
Minoan times.

“ Where Delos rose and Phebus sprung >

On another Agean island we may still find records of the
sources of the healing art in Ancient Greece.? The island of
Delos, in the Cyclades group, was the reputed birthplace of
Apollo, the god of health, from whom arose the current of medical
thought which passed on through the oracle of Delphi and the
cult of Acsculapius, through the Homeric heroes and the philo-
sopher-physicians of Greece, to reach at last yet another island,
that of Cos, where Hippocrates, the master physician, was born.

From Greek mythology we learn that Delos, once a floating
island, was raised from the bed of the sea and anchored by Zeus
to provide a resting-place for the goddess Leto, who there gave
birth to the twins, Apollo (Phcebus) and Artemis (Diana).

Delos, still a lovely isle set in a clear azure sea, is crowned
by Mount Cynthus, on whose slope, near the summit, there is
a grotto, consisting of a cleft in the rock roofed by a double
row of huge stonc slabs forming a primitive arch (Plate x).
This, we are told, was the birthplace of Apollo. There can be
few lovelier spots in the /Egcan archipelago. Delos became not
only a place of pilgrimage but the centre of government of the
Delian leaguc, a great city and an international market, the chief
merchandise being wheat and slaves. One may still discern the
floor of the market, where 15,000 slaves were sold in a single day.

Delos is now an uninhabited isle, and even in the time of
Ovid it had become ° Delos, the desolate, where once men
prayed.” Only a few ruined pillars mark the place of the temple,
only a few of the subterranean water cisterns show the position
of the mansion-houses of the classic period. Close by is the little
islet of Rhenia, which served both as cemetery and as maternity
hospital for the community, because neither death nor birth was
permitted on the holy ground of Delos.

1 Sir A. Evans, The Palace of Minos at Knossos, 4 vols., 1921
* W. MacNeile Dixon, Hellas Revisited, 1929, p. 51
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Apollo, and the Oracle of Delphi

Apollo, tradition tells us, did not long remain on Delos. He
must have been very young when he was transported to Delphi,
because it was then that his umbilical cord separated, a fact
commemorated by the ‘ omphalos,” a large sugar-loaf stone
which may still be seen near the temple (Plate x). According
to another tradition the omphalos is said to have been set up to
mark the centre or navel of the earth. The exact position of
this spot had been determined by Zecus, who had released at
opposite ends of the earth (as then known) two eagles, which
flew towards each other, and met at Delphi.? There is another
omphalos, probably of more recent date. This is preserved
in the local museum at Kastri, a village which occupied the
site of Delphi and which was bodily transplanted half a mile
eastwards by the French excavators before they unearthed the
ruins which may now be seen.? High up on the side of Mount
Parnassus, approached by a steep and winding road from the
port of Itea on the Gulf of Corinth, twelve miles distant,
Delphi is a most eeric and awesome place even to-day, and
one may readily understand why it occupied the central point
in maps of Greece, just as Jerusalem was placed in the centre in
the later days of Christendom.

The first act of the infant Apollo, on his arrival at Delphi,
was to slay a python or monster, which had rendered the site
untenable. Delphi thereupon leapt into fame, and for centuries
it remained a shrine for the worship of Apollo, the most sacred
spot in all Grecce. Here arose the famous oracle which made
Delphi a household word.?

Beside the marble-paved Sacred Way, by which the tourist
now ascends the hill towards the Temple of Apollo, there stands
a circular platform.4 Close by, though it has long since dis-
appeared, there was a chasm or cleft in the rock from which issued
intoxicating fumes. Over it was a tripod on which the priestess
sat, chewing laurel leaves, and uttering her raving replies to
questions. These, however incoherent, were cleverly transcribed

* Sir William Smith, A4 Classwal Diwtwnary of Bwgraphy, Mpythology, and Geography,
1891, 21st ed.

* Sir J. G. Frazer, Studies in Greek Scenery, Legend, and Hustory, 1931, p. 374

* H. W. Parke, A History of the Delphic Oracle, Oxford 1939

¢ E. A. Gardner, Greece and the Agean, 1938, p. 116
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into hexameter verse which usually conveyed an ambiguous
meaning. Clearly the ‘“sibyl” performed the function of a
spiritualistic medium. Her ‘‘ ego,” under the influence of fumes
or laurel, became ¢ submerged,” and a ¢ dissociated personality *
replied to inquirers. The staff of interpreters was in close touch
with all the events of the day, constituting a Ministry of Informa-
tion, well qualified to advise, and protected from failure by their
non-committal answers. King Crecsus, for example,! inquiring
of the oracle whether he should go to war against the Persians,
was told that if he did so he would destroy a mighty empire.
That empire turned out to be his own !

Again, the inhabitants of Camarina wished to drain a lake
near their city which they regarded as a source of malaria. The
idea was doubtless correct, but the oracle, on being consulted,
replied that Lake Camarina was better left undisturbed. The
advice was flouted, the lake was emptied, and the city was captured
by an enemy advancing over the dried bed.?2

The services of the oracle were well rewarded ; indeed, so
numerous and so valuable were the gifts to Delphi that treasuries
or safe deposits were built by the donors, and some of these, in
ruins or partially restored, to-day adorn the sacred precinct. One
of the finest of the offerings, discovered only a few years ago, is
the life-size bronze figure of a charioteer, amazingly natural,
and complete even to the painted ivory eyes and delicate bronze
eyelashes.

There can be no doubt that among the many problems sub-
mitted to the Delphian Oracle there were some concerned with
health and sickness. In those days prognosis was quite as im-
portant as treatment, a principle elaborated by Hippocrates, and
respected cven to-day, when a patient desires reassurance even
more than he desires treatment. Yet therapeutic advice may
have been given at Delphi, as one cannot imagine that the astute
* brains trust ” established there would neglect so obvious an
opportunity of raising their prestige as that afforded by the
treatment of disease. The Oracle of Delphi was almost certainly
a centre for medical advice, although its influence has been
neglected by medical historians.

! T. Dempsey, The Delphic Oracle, its Early History, Influence, and Fall, Oxford, 1918, p. 69
* J. D. Rolleston, *“ The Medical Aspects of the Greek Anthology,” Janus, 1914,
vol. xix. p. 105
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¢ Incubation,” or Temple Sleep

It is only a step from Apollo and the Delphic Oracle to
Aesculapius and the cult of “ temple healing ”* associated with his
name.! Apollo taught the healing art to Chiron, the gifted
centaur, who is sometimes regarded as the god of Surgery, and
Chiron in his turn instructed Jason, Achilles, and Aesculapius.?
Aesculapius (Asklepios) is a shadowy figure, who may have had
a human existence about 1250 B.c.? At all events, it was at Delphi
that he performed miracles of healing, even restoring the dead
to life. So many patients did he cure that Plutos, the ruler of
the Underworld, fearing that the supply of souls might thereby
be decreased, appealed to the supreme god Zeus, who promptly
slew Aesculapius with a thunderbolt. Nevertheless, Aesculapius
reaped his posthumous reward, for he became a god and was
worshipped in hundreds of temples throughout Grecce.* Ruins
of these temples, or Asklepieia, may still be seen. One of the
most famous was at Epidaurus ; there were others at Cos, Athens,
Pergamos, and many other places.

To the Asklepieia came many sick persons for the healing
ritual known as ““ incubation,” or temple sleep.® On arrival the
patient was expected to make a sacrificial offering, and to purify
himself by bathing. Then he lay down to sleep in the abaton,
a long colonnade open to the air at each side. During the night
Aesculapius appeared in a dream and gave advice, or in certain
cases performed an operation, and in the morning the patient
departed cured.

Snakes, of the harmless variety still found in Greece, assisted
in the treatment by licking the eyes or sores of the patient. The
significance of the serpent in medicine has never been satisfactorily
explained. Close to each temple was the tholos, a small building
consisting of two concentric walls of stone, enclosing a paved pit
or well, and it has been suggested that the snakes were housed
there. On the other hand, the tholos may have been a sacrificial
1 R. Caton, * Health Temples in Ancient Greece and the Work Carried on in Them,”
Proc. Roy. Soc. Med. (Sect. Hist.), 1914, vol. vii. p. 57
% J. D. Gilruth, * Chiron and his Pupil Asclepius,” Ann. Med. Hist., 1939, 3rd. Ser.,
"lolli:‘.li\f..l;isi, “ The Cult of Asklepios,” Ann. Med. Hist., 1927, vol. ix. p. 327
¢ R. Caton, The Temples and Ruual of Asklepios, 1goo ; I. S. Wile, * The Worship

of Asklepios,” Ann. Med. Hast., 1920, vol. vini. p. 419
8 Mary Hamilton, Incubation, or the Cure of Disease in Pagan Temples and Christian Churches,

St. Andrews, 1906
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altar. The revelation which came to the sleeping patient in a
dream consisted of a vision of Aesculapius surrounded by dazzling
lights, or, in other cases, only the voice of the god. Incubation
apparently depended upon the methods adopted by the Delphian
Oracle, and both phenomena could doubtless be explained as
forms of psychotherapy.

Our knowledge of incubation is largely derived from inscrip-
tions on the stone stele, or tablets, which have been found at
Epidaurus. Forty-four cases are described, and among them are
the following :

1. Klco was with child for five years. After these five years
of pregnancy she came as a suppliant to the god and slept in
the abaton. As soon as she left it and got outside the temple
precincts she bore a son, who immediately after birth washed
himself at the fountain and walked about with his mother.

5. A dumb boy came as a suppliant to the temple to recover
his voice. When he had performed the sacrifices and fulfilled
the rites, the temple priest who bore the sacrificial fire turned
to the boy’s father and said, ‘“ Do you promise to pay within
a year the fees for the cure, if you obtain that for which you
have come? ” Suddenly the boy answered, ““ I do.” His father
was greatly astonished at this, and told his son to speak again.
The boy repeated the words and so was cured.

12. Euippos had had for six years the point of a spear in his
cheek. As he was sleeping the god extracted the spear-head and
gave it to him into his hands. When day came Euippos departed
cured, and he held the spear-head in his hands.

15. Hermodikes of Lampsakos was paralysed in body. In his
sleep he was healed by the god, who ordered him to bring to
the temple as large a stone as he could, when he left the abaton.
The man brought the stone, which now lies before the abaton
(Plate x).

29. Agestratos suffered from insomnia on account of head-
aches. As soon as he came to the adaton he fell asleep and had
a dream. He thought that the god cured him of his headache
and, making him stand up, taught him wrestling. When day
came he departed cured, and after a short time he competed at
the Nemean games and was victor in wrestling.
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In reading those records of temple treatment one is impressed
by two facts. All cases without exception were cured, and the
cure appeared to be miraculous, as many had been regarded as
incurable. Failures were not recorded and deaths were never
mentioned. How different, as we shall see, were the records of
Hippocrates, who faithfully recorded his observations, whatever
the issue.

Another source of information on incubation is to be found
in the “ Ploutos ” of Aristophanes. In an amusing and satirical
account of a night at the abaton, he describes how the blind
Ploutos had his sight restored by two prodigous serpents which
licked his eyelids while he slept. Aristides, who lived in the
second century A.D., describes in his “ Sacred Orations >’ his ex-
periences as a patient at various temples of Aesculapius. At
Pergamos the treatment was vigorous, but one must remember
that Aristides was a hypochondriac, and would respond only to
strong measures. He tells us that * the god ordered him to rub
himself over with mud, to wash in the well, and to run three times
round the temple.” It was a north wind and a keen frost, yet
he did as he was told, and found himself in fine condition. Another
description of temple healing, from the patient’s point of view,
may be found in Chapter 1II of Walter Pater’s romance, Marius
the Epicurean (1885).

Although in the early days of the cult of incubation the
methods employed were mystical and supernatural, physical
therapy, comprising diet, bathing, and exercise, played an
increasingly important part in the cure. Instead of being cured,
as by a miracle, in a single night, the patient sometimes remained
for days or weeks taking the waters and baths, and following
a routine of diet and exercise as at any modern spa. The Askle-
pieia were usually in healthy places, with natural springs and
fine scenery. Even in its present ruined state Epidaurus is a
lovely place, and in spring the abundant anemones and other
gay flowers enhance its attractiveness. Amusements were provided
for the patients and their friends. The theatre at Epidaurus,
in a remarkably good state of preservation, is one of the finest
in Greece, seating about 20,000 persons (Plate x). One may also
visit the stadium or sports ground, and may use the massive
stone seats provided for patients in the temple grounds.

Incubation was practised as early as the eighth century B.c.
It was continued far into the Christian era, and even to-day, in
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Greece and the Agean Islands, in Asia Minor and in Italy, traces
of this ancient cult may still be found. In the churches of Palermo,
Naples, Sardinia, and Styria, the custom survives to this day.
On the sacred island of Tenos, close to Delos, a great religious
festival is held twice a year, and many sick persons sleep in the
church in expectation of a cure. Each year miracles are reported.
Incubation is also still practised on a small scale in Cyprus, in
Rhodes, and at many country churches on the mainland of Greece
and in Asia Minor.

The subject is worthy of careful study, and has been discussed
at length by Mary Hamilton in a most interesting monograph,
now rather a rare book, published at St. Andrews in 1906.2

Before we pass from the early Greek period to the Hippo-
cratic era, two further sources of information must be examined,
because both illustrate how medicine, shaking off the bonds of
magic and of empiricism, emerged at last as a subject of scientific
study.

No description of the medicine of Ancient Greece is complete
without some reference to her greatest poet, and to the philo-
sophers, who included medicine in their comprehensive survey
of knowledge.

Homeric Medicine and Surgery ?

The reader of Homer, in search of information bearing upon
medicine, may well be bewildered by the difficulty of distinguish-
ing between gods and men in the characters, and between historical
fact and poetic fancy in the narrative. Dr. Schliemann, by his ex-
cavations at Troy and at Mycenza, about 1876, did much to infuse
reality into the epic tales of the Iliad and the Odyssep. As a result,
the modern traveller in Greece and adjacent lands may visualize
the Trojan war and may follow the wanderings of Odysseus.
Nor can he remain unmoved as he enters the citadel of Mycenz
through the Lion Gate, one of the most famous sights of Greece,
with its gigantic hundred-ton lintel stone, surmounted by two
carved lions ; that gate through which Agamemnon marched
forth to aid his brother Menelaos in the siege of Troy, and through
which he returned victorious ten years later, only to be murdered

! Mary Hamilton, Incubation, or the Cure of Disease in Pagan Temples and Christian Churches,
St. Andrews, 1906

* C. W. Daremberg, La Médecine dans Homére, Paris, 1865 ; O. Korner, Die drztlwhen
Kenntmsse in Ilias und Odyssee, Munich, 1929
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on his bathroom floor by his unfaithful wife, Clytemnestra. The
history of the campaign is well known. From the lliad ! we learn
that the army was supplied with surgeons. There is this descrip-
tion of a dressing station : “ Wounded is Odysseus, spearman
renowned, and Agamemnon ; and smitten is Eurypylos on the
thigh with an arrow. And about them the leeches skilled in
medicine are busy, healing their wounds » (xvi. 28). A wounded
soldier is told : ‘‘ Sit where thou art, and drink the bright wine,
till Hekamede of the fair tresses shall heat warm water for the
bath, and wash away the clotted blood > (xiv. 6). Two of the
surgeons are well known as sons of Aesculapius, and they appear
to have taken part in the fighting. We are introduced to them
thus: “ Of them that possessed Trikke and that possessed
Oichalia. . . . Asklepios’ two sons were leaders, the cunning
leeches Podalarius and Machaon.? And with them were arrayed
thirty hollow ships ” (ii. 732).

When the generalissimo was wounded Agamemnon com-
manded his herald that he should ““ with all speed call Machaon
hither, the hero son of Asklepios, the noble leech, to see Menelaos,
whom one skilled in archery hath wounded with a bow shot, to
his glory and our grief. . . . The god-like hero came and drew
forth the arrow, and as it was drawn forth the keen barbs were
broken backwards . . . and when he saw the wound where the
arrow had lighted, he sucked out the blood and cunningly spread
thereon soothing drugs, such as Cheiron of his good will had
imparted to his sire ” (iv. 190).

There are many descriptions of wounds in the lliad. The
following suggests that the writer was familiar with the acetabulum,
though it is uncertain to what ‘sinews” he refers : “ Then
Tydeides grasped in his hand a stone . . . therewith he smote
Aineias on the hip where the thigh turneth in the hip joint, and
this men call the ¢ cup bone.” So he crushed his cup bone, and
brake both sinews withal, and the jagged stone tore apart the
skin. Then the hero stayed fallen upon his knees . . . and the
darkness of night veiled his eyes ” (v. 294). Other mortal wounds
are described. For instance, ‘“ Achilles, smiting the neck [of
Deukalion] with his sword, swept far both head and helm, and
the marrow rose out of the backbone and the corpse lay stretched

! Homer, The Iliad, trans. by A. Lang, W. Leaf, and E. Myers, 1883
2 S. Wood, “ Homer’s Surgeons ; Machaon and Podalanus,” Lancet, 1931, vol. i.
pP- 892, 947
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on the earth.” (xx. 479). Or again, ‘“ Idomeneus . . . smote
him with a spear in the throat below the chin and drove the
point straight through, and he fell as an oak falls, or a tall pine
tree . . . so he lay stretched out, groaning and clutching the
bloody dust ”* (xiii. 387).

The existence of those military * leeches ” or surgeons shows
that, in the army at least, medicine was not entirely in the hands
of the priests. Surgery naturally lends itself less readily to magical
methods of cure than does medicine, but it is not unreasonable
to infer, regarding priestly physicians and lay ‘ leeches,” that
each practised his art at the same epoch, and each, being con-
sulted by a different class of patient, was probably quite inde-
pendent of the other. As we shall presently note, the medical
work cf Hippocrates had little in common with that of the priests
of the Asklepieia in his native island of Cos. Even in the days
of Homer, about 1000 B.c., there was a movement towards scientific
medicine guided by observation and reason rather than by magic
and superstition.

The Odyssey,* though it does not tell of bloody battles like the
Iliad, supplies interesting facts on the medical lore of the time.
We read that “ Odysseus had come on his swift ship to seek a
dcadly drug, that he might have wherewithal to smear his bronze-
shod arrows > (i. 260).

There is also the famous ‘“ nepenthe ” used by Helen, and the
hint that in medicine the Greeks may have learned from the
Egyptians : “ Then Helen, daughter of Zeus . . . cast a drug
into the wine whereof they drank, a drug to lull all pain and
anger, and bring forgetfulness of every sorrow. . . . Medicines
of such virtue had the daughter of Zeus, which Polydamna, the
wife of Thon, had given her, a woman of Egypt, where earth
yields herbs in greatest plenty, many that are healing in the cup,
and many baneful. There each man is a leech skilled beyond
all human kind  (iv. 220).

3

The Philosopher-Physicians of Ancient Greece

It is to the work of the early Greek philosophers,? however, five
hundred years after Homer’s day, that Greek medicine is indebted
for that impetus which led men to refuse to be blindly guided by
! Homer, The Odyssey, trans. by S. H. Butcher and A. Lang, 1887
* J. Burnet, Early Greeck Philosophy, 1908 8
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supernatural influences or by rule-of-thumb, and impelled them
rather to seck out for themselves the causes and reasons of all the
phenomena of Nature. The philosophers, indeed, determined the
course which Greek medicine was to take in the hands of Hippo-
crates and his followers.! We know little of the lives of thosc
philosophers ; and their writings, apart from a few fragments,
have all perished, so that the story is soon told, though it is none
the less important. One of the greatest was PyTHAGORAS (580-
498 B.G.). Save that he was a native of Samos and an extcnsive
traveller, and that he lived for many years at Croton in Southern
Italy, we know nothing of his life. His chief claim to fame was his
discovery of the theory of numbers. He may be said to have
founded Arithmetic. He showed that the pitch of a note produced
by a stretched string depended upon the length of the string, and
that there was a numerical ratio between the lengths which gave
forth the concordant notes of the octave. Hec was the first to
believe that the earth was a sphere. He believed in immortality
and in the transmigration of souls, and he contended that animals
also possessed souls. Pythagoras and the school which he founded
exercised a profound influence upon medicine ; their ideas were
a stimulus to critical thought, and taught men to inquire into
causes for the sake of knowledge alone, whether such knowledge
could yield immediate practical results or not. The doctrine
of numbers suggested to Hippocrates the idea of critical days in
illness, and of the four elements and humours.

More closely identified with medicine was ALcMZON of
Croton, a pupil of Pythagoras, who lived about 500 B.c. Wc¢ know
that he dissected animals, for he described the optic nerves and
the Eustachian tubes, and he enunciated the strange theory that
goats breathe by their ears (¢f. p. 25). He distinguished between
veins and arteries, although he subscribed to the current view that
the arteries contained air, as they appeared empty when opened
after death. Alcmzon noted that the brain, and not the heart,
was the seat of the senses and the intellect. He stated, too, that
disease was a discord or disharmony of the elements composing
the body, and that health was dependent upon harmony.

It may be sufficient for our purpose to mention one more
philosopher of the Pythagorean school. EMPEDOCLEs of Agri-

1 J. Wnight, ¢ A Medical History on the Timaeus,” Ann. Med. Hist , 1925, vol. viii.
p- 116; J. D. Rolleston, “ The Medical Aspects of the Greek Anthology,” Fanus,

1914, vol. xix.
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gentum, in Sicily, lived from 504 to 443 B.c.! His life was sur-
rounded by an aura of mystery. Various miracles were attributed
to him, and he was said to have ended his days by leaping into the
crater of Mt. Etna, so that he might become a god. He regarded
the universe and everything in it as composed of four elements—
fire, air, earth, and water. In this idea we have the nucleus of the
theory of humours which was to dominate medical practice for
centuries. Empedocles also held that the heart was the organ
by which the ‘ pneuma,” which was identified with life and
breath, was distributed throughout the body. He believed that
breathing took place through the pores of the skin, as well as
through the lungs. “ All beings,” he wrote,? * have bloodless
tubes of flesh spread over the outside of the body, and at the
openings of these the outer layers of the skin are pierced all
over with close set ducts, so that the blood remains within, while
a facile opening is cut for the air to pass through.” The concep-
tion of the pneuma was later to find its way into the doctrines
of Galen and his followers. That Empedocles was a practical
physician is shown by the report that he checked an epidemic
in his town of Agrigentum by draining a swamp and fumigating
the houscs.

v J. Burnet, Early Greek Philosophy, 1908, p. 234
2 Ihd, p. 253
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CHAPTER 1V
HIPPOCRATIC MEDICINE

THE age of Pericles, who ruled from 490 to 429 B.c., was a period
of unparalleled prosperity in Greece, notwithstanding the fact
that the country was at war. At no time in the history of man-
kind has one nation, within less than a century, produced so
many brilliant pioneers in the arts and sciences. In philosophy
there was Socrates, in drama Euripides, in poetry Sophocles, and
in geography Strabo. Pheidias was building the Parthenon,
Herodotus was writing his history, and Praxiteles was creating
lovely statues. Aristotle and Plato were soon to follow. It was
an opportune moment for the birth of scientific medicine, and
for the entry upon the stage of history of the greatest physician
of all time.

The Background to Hippocrates

In the little island of Cos, close to the coast of Asia Minor,
HiprocraTEs was born in 460 B.c.! He is said to have becn a
direct descendant of Aesculapius, who had two daughters, Hygica
and Panacea, whose names have become household words. 1t has
also been stated that Hippocrates was a member of a guild of
Asklepciads, and was in some way connected with the Asklepieion,
the ruins of which, partially reconstructed, stand on a beautiful
hillside some three miles inland from the town of Cos.2 Recent
authorities have disproved this statement, and have stated that the
Aesculapian cult of temple hcaling did not reach Cos until after
the death of Hippocrates. Moreover, it is obvious to the most
casual inquirer, as we have already remarked, that the methods
and the records of the Hippocratic school were entirely different
from those of the priests of Aesculapius.® The only relic of
Hippocrates which remains in Cos is the gigantic tree, an Oriental

t J. Finlayson, “ Hippocrates,” Glas. Med jour., 1892, vol. xxxvii. No. 4, H. Sigenist,
‘“ Notes and Comments on Hippocrates,” Bull. Hist. Med., 1934, vol. u. p. 190

* G. E. Gask, “ Early Medical Schools ; the Cult of Aesculapius and the Orngin
of Hippocratic Medicine,” Ann. Med. Hust., 1939, 3rd Series, vol. i. p 128, and 1940,
vol. ii. p. 383

3 E. T. Withington, “ The Asclepiadae and the Priests of Asclepios,” in Singer’s
Studses 1n the History and Method of Science, 1921, vol. 11. p. 192
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Plane, which stands in the centre of the town of Cos (Plate x1).
Under the shade of its branches, now so carefully supported by
props of wood and pillars of stone, Hippocrates is reputed to have
taught his pupils, holding an open-air clinic. Two thousand
five hundred years is a great age for a tree, yet one would fain
believe that this is a genuine living memento of the great teacher,
a vital link between him and those who learn from him even
to-day. At all events it is, as it should be, a place of pious pilgrim-
age for all physicians. Hippocrates lived a long life, and although
the date of his death is not known with accuracy, it was probably
355 B.C. Although he lived mainly at Cos, he was a great traveller,
like the other wise men of his day, and he practised in Thessaly,
Athens, and other places, and eventually died at Larissa.

None of the busts and statues of Hippocrates which stiil exist
can be regarded as an authentic portrait, but all depict a dignified,
thoughtful, and gracious figure, and one can well imagine him
as an inspiring teacher and an ideal physician (Plate xm).

The Hippocratic Collection

Although we know very little of the man himself, we have in
the Hippocratic Collection, or Corpus Hippocraticum, a complete
exposition of his methods. Hippocrates was not the sole author
of the hundred or more books which make up the collection, but
that does not detract from their value as he certainly inspired
them all. It would serve no useful purpose to discuss, as has so
often been done, which of the works were genuinely those of
Hippocrates, or whether there was more than one physician and
author named Hippocrates. It will be more profitable to illus-
trate, by quotation from the books which are generally acknow-
ledged to be most truly Hippocratic, what were the ideas and
ideals, the methods and procedures, which inspired the Father
of Medicine.

In studying the works of Hippocrates no one can fail to remark
his high standard of ethical conduct, his insistence on prognosis,
his accuracy of observation, and his clarity in recording cases.

A knowledge of Greek is no longer essential for such a study,
as the works of Hippocrates have been translated into many
languages, and have been the subject of innumerable commentaries.
Some of the works, notably the Aphorisms, were used as textbooks
until the beginning of the nineteenth century, and it is perhaps
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unfortunate that they have not remained in use until the present
day. Although they contain much that is obsolete, they also
embody a code of teaching and principles that are surprisingly
modern. The first complete Greck edition of the works of Hippo-
crates was printed by Aldus of Venice in 1526. A Latin edition
had been issued from the press of Calvus in Rome during the
previous year. The most extensive translation is in French, in ten
volumes, which appeared in 1839-61, by E. Littré (@uvres com-
plétes d’ Hippocrate). Of English translations the best known is that
of Dr. Francis Adams, the country practitioner and scholar who
practised at Banchory, in Aberdeenshire, and who is the subject
of a charming essay in Dr. John Brown’s Horae Subsecivae. Adams’
translation of Hippocrates appeared in 1849.1 A more recent
translation (1923), in the Loeb Classical Library in four neat
little volumes, is by W. H. S. Jones, and gives the original Greek
alongside the translations. 2

Let us briefly glance at the contents of the works. Hippocrates,
the first to separate Medicine from Philosophy, set a high standard
for all who wished to follow what he called *“ The Art.”

The Hippocratic Oath

The * Hippocratic Oath,” has been adopted as a pattern by
medical men throughout the ages.

In this noble code of ethics the disciple or graduand is shown
the dignity and responsibility of his calling, and there is urged
upon him the duty of respect for his school or university, of making
freely available any new discovery, of maintaining professional
secrecy, and refraining from gossip, of seeking above all the
benefit of the patient, and of taking no mean advantage of the
position of medical adviser. Some controversy has arisen regard-
ing the promise not to perform lithotomy.? Whatever this may
imply, it is clear that surgery, in certain cases, was regarded as
unworthy of the physician. Even at that early datc surgery was
to be referred to a specialist class of craftsmen.

Y The Genuine Works of Hippocrates, trans. by F. Adams for Sydenham Society, 1849,
2 vols. ; C. Singer, ‘“ A Great Country Doctor Franas Adams of Banchory, 1796~
1861,” Bull. Hist. Med., 1942, vol. xii. p 1
3 Hippocrates, trans. by W. H. S. Jones and E. T. Withington, Loeb Library, 4 vols.,
1923-31
3 S. Nittis, “ The Hippocratic Oath in Reference to Lithotomy,” Bull. Hist Med ,
1939, vol. vii. p. 719
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The Oath is worth quoting in its entirety in one of the
numerous English renderings :

“ I swear by Apollo the Physician, by Aesculapius, by Hygeia, by
Panacea, and by all the gods and goddesses, making them my witnesses,
that I will carry out according to my ability and judgment, this oath and
this indenture. To hold my teacher in this art equal to my own parents;
to make him partner in my livelthood; when ke is in need of money to
share mine with him; to consider his family as my own brothers, and
to teach them this art, if they want to learn it, without fee or indenture ;
to impart precept, oral instruction, and all other instruction to my own
sons, the sons of my teacher, and to pupils who have taken the physicians’
Oath, but to nobody else. I will use treatment to help the sick according
to my ability and judgment, but never with a view to injury and wrong-
doing. Neither will I administer a poison to anybody when asked to do
so, nor will I suggest suck a course. Similarly I will not give to a woman
a pessary to cause abortion. But I will keep pure and holy both my life
and my art. I will not use the knife, not even, verily, on sufferers from
stone, but I will give place to such as are craftsmen therein. Into whai-
soever houses I enter, I will enter to help the sick, and I will abstain from
all intentional wrongdoing and harm, especially from abusing the bodies
of man or woman, bond or free. And whatsoever I shall see or hear in
the course of my profession, as well as outside my profession in my inter-
course with men, if it be what should not be published abroad, I will
never divulge, holding such things to be holy secrets. Now if I carry
out this oath, and break it not, may I gain for ever reputation among
all men for my life and for my art ; but if I transgress it and forswear
myself, may the opposite befall me.”

Various embellishments of the oath and hints on professional
conduct are to be found in other Hippocratic writings.? The
book entitled Precepts, generally believed to be of later date than
Hippocrates, but the work of one of his school, gives the following
advice : ““I urge you not to be too grasping, but to consider
carefully your patient’s means. Sometimes give your services for
nothing . . . and if there be an opportunity of serving one who
is a stranger in financial straits, give full assistance to all such.
For where there is the love of man, there is also love of the art.”” (Prec. vi.)
The same writer is even more personal when he advises the
physician to ““ avoid adopting, in order to gain a patient, luxurious
1 8. Nittis, “ Hippocratic Ethics and Present-day Trends in Medicine,” Bull. Hist
Med., 1942, vol. xi1. p. 336 ; W. H. S. Jones, The Doctor’s Oath, 1924
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headgear or elaborate perfume.” * Yet,” he adds, “ 1 do not
forbid your trying to please, for it is not unworthy of a physician’s
dignity.”

The Nature of Disease

Hippocrates knew little of anatomy or physiology, and he
possessed neither clinical thermometer nor stethoscope. It is
true that he employed auscultation, placing his ear to the chest
of the patient and describing, for example, the friction sound of
pleurisy, which he aptly likened to the creaking of leather. But
although he had no scientific apparatus, he had scientific method,
and his writings are full of sound observation and logical reasoning.
He had no patience with the idea that disease was a punishment
sent by the gods.! His book on The Sacred Disease (believed to
be epilepsy 2) begins : “ It is not in my opinion, any more divine
or more sacred than other diseases, but has a natural cause, and
its supposed divine origin is due to man’s inexperience . . . fevers,
tertians, and quartans, seem to me to be no less sacred and god-
sent than this disease, but nobody wonders at them.” ¢ Every
disease,” he continues, ‘‘ has its own nature and arises from external
causes, from cold, from the sun, or from changing winds.” Hippo-
crates noted the effect of food, of occupation, and, especially, of
climate in causing disease. One of his most interesting books
deals with Airs, Waters, and Places. He adviscs the physician
about to set up practice in an unfamiliar town, to obscrve
the exposure, the prevailing winds, the water supply, the nature
of the soil and the habits of the people. From this information
he will be able to deduce what diseases are the most prevalent,
and will thus ““ achieve the greatest triumphs in the practice of
his art.” The writer is much impressed by the influence of climate
upon mind and body. ‘ When the land is oppressed by winter’s
storms and burned by the sun, men are hard, stubborn, and
independent, with more than average intelligence in the arts, and
in war of more than average courage.”

* H. O. Taylor, Greck Biology and Meducine, 1922, p. 23; R. O. Moon, Hypocrates
and his Successors in Relation to the Philosophy of ther Times (Fitzpatrick Lectures),
1923

* O. Temkin, “ The Doctrine of Epilepsy in the Hippocratic Writings,”” Bull. Hist.
Med., 1933, vol. i. p. 277
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The Importance of Prognosis

From a study of the natural history of disease, Hippocrates
was able to forecast how the symptoms would develop, and
whether a fatal issue was likely to result. Perhaps his own long
life was conducive to his study of prognosis. Sir James Mackenzie
used to remark, ‘“ No doctor lives long enough to write a reliable
book on prognosis.”” One of the greatest works of Hippocrates
is entitled Prognostic. Here is an extract from the preface : 1
hold that it is an exccllent thing for the physician to practice
forecasting . . . he will carry out treatment best if he knows
beforehand from the present symptoms what will take place later.”
The routine mecthod of examination is described thus : * First,
he must examine the face of the patient.” Then follows the
classical description of the “ Hippocratic facies,” which denotes
impending death—* Nosc sharp, eyes hollow, temples shrunken,
cars cold and with their lobes turned outward, the skin of the
face parched and tense, the colour yellow or very dusky.” The
description is closely mirrored by Shakespeare in his account
of the death of Falstaff : ““. . . his nose was as sharp as a pen,
and a’ babbled of green fields.”

In Prognostic the physician’s attention is also directed to the
position assumed by the patient in bed, the nature of the respira-
tions, the appearance of the sputum, and to many other signs
upon which prognosis may be based. The concluding paragraph
runs, “ Do not regret the omission, from my account, of the
name of any discase. For it is by the same symptoms in all cases
that you will know the diseases that come to a crisis at the time
I have stated.”

The school of Hippocrates was not without its rivals. On
the mainland close to the island of Cos there was the school of
Cnidos, and the Cnidian physicians classified all symptoms as
diseases, and produced a remedy for each.! For them diagnosis
and treatment were everything. They were not concerned with
causes, nor with prognosis. Hippocrates, on the other hand, was
essentially an observer. He knew how to record a case clearly
and concisely. Not for him were the boastful cures of the Aescul-
apian temples. Success and failure he recorded without partiality.
His case mortality was high, 60 per cent. in the 42 cases described
1 C;)GSingcr, “ Medicine " in The Legacy of Greece, ed. R. W. Livingstone, 1921,
p. 2
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in the books of Epidemics, but one must remember that most of
the cases were of acute and serious disease.

Malaria was very common and fatal, so was dysentery. The
following may be a case of blackwater fever. ‘ Philliscus lived by
the wall. He took to his bed with acute fever on the first day
and sweating ; night uncomfortable. Third day—until midday
he appeared to have lost the fever, but towards evening acutc
fever, sweating, thirst, dry tongue, black urine. Sleepless ;
completely out of his mind. Fifth day—distressing night, irra-
tional talk, black urine, cold sweat. About midday on the sixth
day he died. The breathing throughout, as though he were
recollecting to do it, was rare and large.” The last sentence
describes what we now call Cheyne-Stokes respiration.

One other case may be quoted, a head injury followed by
otitis and meningitis. ‘‘ The daughter of Nerios, a beautiful
maiden aged twenty, was playing with a girl friend, who struck
her with the open hand on the top of the head. She saw a black-
ness before her eyes and lost her breath, and on getting home
was taken with severe fever, with hcadache, and redness of the
face. On the seventh day there issued from the right ear more
than a cupful of {cetid reddish pus, and she seemed a little relieved.
But the fever returned, she became comatose and speechless ; the
right side of her facec was drawn ; spasms ; tremor and breath-
lessness followed ; her tongue and eyes became paralyzed ; she
died on the ninth day.”

Hippocrates on Treatment

Hippocrates made little use of drugs in treatment. He
watched the course of the disease and did not interfere with
nature.! He knew that there was in most diseases a tendency
to natural cure, the principle of Vis Medicatrix Nature. ** Our
natures,” he said, ‘‘are the physicians of our diseases.” We
must refrain from meddlesome interference. Yet he gave sound
advice, employed baths and fomentations when indicated, and
prescribed a simple diet. His methods may be studied in his
Regimen in Acute Diseases. The favourite diet was barley gruel,
and sometimes no other food was given. This was no great

1 E. W. Goodall, “ On Infectious Diseases and Epidemiology in the Hippocratic
Collection,” Proc. Ray. Soc. Med. (Sect. Hust.), 1934, vol. xxvii. p. 524 ; W. A. Heidel,
Hippocratic Medicine : Its Snrit and Method, New York, 1943
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hardship to the Greeks, who were simple livers, taking two meals
a day, or even one meal only. Honey was also favoured. “ The
drink to be employed should there be any pain, is oxymel [vinegar
and honey]. If there be great thirst, give hydromel [water and
honey].” At the present day glucose would take the place of
honey.

Hippocrates did not confine his practice to medicine. He
was a good surgeon. He drained pus, set fractures, and reduced
dislocations (using a special bench or table), and even trephined
the skull, as he clearly describes in the work, On Wounds in the Head
(xxi). His use of tar for wounds is a surprising forerunner of the
antiseptic method. Even more remarkable is the advice which
he gives in his short notebook entitled, In the Surgery. The follow-
ing is an extract which might have been written to-day : * The
nails neither to exceed nor come short of the finger tips. Good
formation of fingers, with thumb well opposed to forefinger.
Practice all the operations, with each hand and with both to-
gether.” Details are also given regarding the use of boiled water,
the position of the light, the instruments, and the assistants, and
stress is laid upon the need for * ability, speed, painlessness,
elegance, and readiness.”

The ‘“ Aphorisms >

No account of Hippocrates is complete without some reference
to his famous Aphorisms.! The first of these is almost hackneyed.
“ Life is short, and the Art long ; opportunity fleeting ; experi-
ment dangcrous, and judgment difficult,” he writes, and he goes
on to advise the doctor to be prepared to do the right thing at the
right time, in which ‘‘ patient, attendants, and external circum-
stances must co-operate.”

A few of the other aphorisms may be quoted, as they illustrate
so well the teaching of the great master :

I. 6. For extreme diseases extreme strictness of treatment is
most efficacious.

I. 13. Old men endure fasting most easily, the man of middle
age, youths very badly, and worst of all children,
especially those of a liveliness greater than the ordinary.

1 K. Deichgraber, *“ Goethe und Hippocrates,” Arch. f. Gesch. d. Med., 1936, vol. xxix.
p. 27; B. Chance, “ On Hippocrates and the Aphcrisms,” Ann. Med. Hast., 1930,

vol. ii. p. 31
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Do not disturb a patient either during or just after a
crisis, and try no experiments, neither with purges nor
with other irritants, but leave him alone.

. When sleep puts an end to delirium it is a good sign.
16.

33.

When on starvation diet, a patient should not be fatigued.
In every disease it is a good sign when the patient’s
intellect is sound and he enjoys his food ; the opposite
is a bad sign.
Old men generally have less illness than young men,
but such complaints as become chronic in old men
generally last until death.
The diseases which generally arise in rainy weather are
protracted fevers, fluxes of the bowels, mortifications,
epilepsy, apoplexy, and angina. In dry weather occur
consumption, eye diseases, diseases of the joints, strangury
and dysentery.
All diseases occur at all seasons, but some diseases are
more apt to occur and to be aggravated at certain
seasons.
In winter occur pleurisy, pneumonia, colds, sore throat,
headache, dizziness, apoplexy.
In the different ages the following complaints occur :
to little children and babies, aphthae, vomiting, coughs,
sleeplessness, terrors, watery discharges from the ears.
Old men suffer from difficulty in breathing, catarrh
accompanied by coughing, difficult micturition, pains
at the joints, dizziness, apoplexy, pruritis, watery dis-
charges from the bowels, ears, and nostrils, dullness of
sight, hardness of hearing.
Those who are attacked by tetanus either die in four
days, or, if they survive these, recover.
Consumption occurs chiefly between the ages of eighteen
and thirty-five.
If diarrhcea attack a consumptive patient it is a fatal
symptom.
It is better to give no treatment in cases of hidden
cancer : treatment causes speedy death, but to omit
treatment is to prolong life.
When bubbles form in the urine it is a sign that the
kidneys are affected, and that the disease will be
protracted.
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VII. 72. Both sleep and sleeplessness, when beyond due measure,
constitute disease.

VII. 87. Those diseases that medicines do not cure are cured by
the knife. Those that the knife does not cure are cured
by fire. Those that fire does not cure must be con-
sidered incurable.

Only a few of the aphorisms have been quoted, but they may
suffice to illustrate the good sense and astute observation of the
writer. Commentary is ncedless, though hundreds of comment-
aries upon the aphorisms have been published.! The originals
deserve to be read and re-read by every practitioner of medicine
and surgery. The work of Hippocrates is not a mere matter of
historic interest. The idea of focusing full attention on the
patient, rather than on scientific theories of disease or elaborate
laboratory tests, was revived by Sydenham and Boerhaave, and
to-day it is again engaging the attention of some of the best
minds in medicine.? We cannot be too frequently or too force-
fully reminded of the fact that  our natures are the physicians
of our diseases.” The physician and the specialist, whatever his
field, should study the entire patient and his environment, and
should view disease with the eye of the naturalist. That is the
message of Hippocrates, as fresh to-day as it was 2400 years ago.

Aristotle and His Influence

Closely following Hippocrates in point of time was one who,
though not himself a physician, exercised a profound influence
upon the practice of medicine. ARISTOTLE (384-322 B.C.) was
probably the greatest scientific genius the world has ever seen.?
He was not only a profound philosopher ; his work, as the first
great biologist, was of inestimable value to medicine.* His home
was in Athens, where he was a pupil of Plato, and later he was
tutor to the son of Philip of Macedon, Alexander the Great, who

1 J. Wright, * Modern Commentaries on Hippocrates,” Ann. Med. Hust., 1919, vol. ii.
P- 34
3 B. Aschner, ‘“ Neo-Hippocratism in Everyday Practice,” Bull. Hist. Med., 1941,
vol. x. No. 2, p. 260; A. P. Cawadias, * Neo-Hippocratism,” Proc. Roy. Soc. Med.
(Sect. Hist.), 1938, vol. xxxi. p. 27
3 D'Arcy W. Thompson, ‘‘ Aristotle the Naturalist,” in Science and the Classics, 1940,
p- 37+ C. Singer, 4 Short History of Bwlogy, 1931, p. 9
¢ J. Wright, * The Evolution and Thought of Aristotle,”” Ann. Med. Hist., 1927, vol.
ix. p. 144
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in his brief meteoric career was destined to alter the world’s
history. Aristotle laid the foundations of comparative anatomy
and of embryology.! He dissected innumerable animals, and
was especially interested in fishes and molluscs. His account of
the curious placental dog-fish was not confirmed until early in
the nineteenth century, when it excited the interest and admira-
tion of the great physiologist, Johannes Muller. He also gave
an accurate description of the life of bees, of their ‘ ruler ”” as he
called the queen, not knowing her sex, and he noted how they
swarm, gather honey, and build the comb. Aristotle encompassed
the entire world of living things, and many of his descriptions
and classifications remain sound to-day. In his conception of the
Ladder of Nature there may be seen the first faint glimmer of a
theory of evolution. He followed Hippocrates and others of his
predecessors in believing that the human body possessed four
fundamental qualities, the hot and the cold, the dry and the
moist, and that it was composed of four ‘ humours ’—blood,
phlegm, yellow bile, and black bile. Disturbance of the relative
predominance of the humours constituted disease. To-day, this
would be interpreted as a disturbance of endocrine balance. His
investigation of the development of the chick within the egg was
the first of a vast series of embryological researches during sub-
sequent ages.

Medical Botanists

Aristotle was followed by THEOPHRASTUS (307—256 B.C.), an-
other biologist, who was, above all, a botanist. By his great work,
Historia Plantarum, he laid the foundation of modern scientific
botany.? It was the standard botanical textbook for many
centuries, and is of medical interest, as the writer described not
only the morphology and natural history of plants, but also their
use in therapeutics.? He explains how frankincense and myrrh
were collected, incisions being made in the stems of the plants
in order to extract the gum. He also described the process of
germination of seeds, and he was the first to distinguish mono-
cotyledons and dicotyledons.

1 C. Singer, “ Greek Biology in Relation to the Rise of Modern Biology,” in Studies
in the History and Method of Science, 1921, vol. ii.
! T(};cophraslus. De Historio Plantarum, ed by Sir A. Hort, Loeb Library, 2 vols.
:g(lléSinger, *“ Greek Diology ” 1n Studies in the Hastory and Method of Science, 1921, vol. ii.
P- 5
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It remained for Dioscoripes (fl. A.p. 60), a Greek surgeon to
the army of Nero, more than three hundred years later, to estab-
lish the science of Materia Medica.? His work on the subject,
De universa medicina, which includes mineral remedies such as
salts of lead and copper, was for centuries used as the standard
authority. 2

Theophrastus was one of the last great scholars of the high
classical period. Greece was no longer to be the centre of intel-
lectual supremacy. The period of decline had begun. Yet the
torch of Greek medicine, which burned so brightly in the hands
of Hippocrates and his immediate followers, was to be kept alight
by other distinguished men, not only in the great empire of
Alexander, but for four centuries in the still greater Roman
Empire.

1 R. T. Gunther, 7he Greek Herbal of Dioscorides, 1934
* A C. Wootton, Chromcles of Pharmacy, 2 vols., 1910, vol. i. p. 206
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CHAPTER V
ALEXANDRIAN AND ROMAN MEDICINE

THE brilliant epoch in Greece was now passing, and the country
which had produced so many scholars and artists was now to
give place to other lands. Nevertheless, though Greek culture
was fading in the land of its birth, it was by no means dying.
Its mission was not yet accomplished, for it was destined to
exercise a far-reaching influence, and in some respects to attain
further eminence. Athens was to give place to Alexandria, and
then to Rome. It was natural that, at Alexandria, medicine
should remain in Greek hands, but it is remarkable that all the
great physicians of the Roman Empire were Greeks, and that
their practice and teaching remained predominant throughout
medizval times, until the Renaissance brought new ideas and
more enlightened teaching.

The Medical School of Alexandria

Before considering the rise of Greek medicine in Rome, how-
ever, which really began a new epoch, let us round off the Hippo-
cratic period by a brief reference to the Medical School of
Alexandria. Unfortunately our sources of information are very
small. Of course we know that Alexander the Great, sweeping
all before him in his astounding march of progress, conquered
not only Greece and Asia Minor and Egypt, but marched east-
ward over Persia as far as India, and established a vast empire,
which might have been even larger but for his untimely death
at the age of thirty-three years. With a vision far ahead of his
time, he took with him on his campaigns a number of scientists,
who by their work added greatly to the knowledge of the countries
conquered. Alexandria was founded in 332 B.c., a year before
Alexander’s death, and here was established a home of learning
and a vast library, which eventually contained some 700,000
books. The loss to posterity which resulted from the burning
of the library by a mob of fanatics, who were intent on getting
rid of the past so as to found a * New Order,” was a disaster
almost too great to realize. Of the medical school at Alexandria
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we know little, save that work was established and led by two
great men, Herophilus and Erasistratus, both of whom were born
about 300 B.c. Their writings have perished, but we know some-
thing of their work from the pages of Galen and other authors.

HeroPHiLus was essentially an anatomist, and he may have
been the first to practisc public dissection of the human body.? His
name survives in one of the venous sinuses of the brain, the
torcular Herophili (wine-press of Herophilus), and he was the
first to name the duodenum and to count the pulse. His treatise
on anatomy was undoubtedly an amazing piece of work for its time.

ERrasisTRATUS, regarded by some as the founder of physiology, 2
distinguished the cerebrum from the cerebellum, and noted the
difference between sensory and motor nerves. He regarded the
nerves as hollow tubes filled with fluid. His experiments marked
a new development in Greek medicine, and led him to reject the
accepted view that disease was duc to maladjusted humours.
Instead, he attributed disease to plethora, or an excessive blood
supply.? He believed that the air entered the lungs and then
the heart, where it was changed into the Vital Spirit, and then
carried throughout the body by the arteries. This idea was
elaborated and altered by Galen, as we shall see, but Galen
severely criticized the ideas of Erasistratus. It is somewhat grue-
some to record that both of those distinguished Alexandrians may
have practised human vivisection. According to Celsus, they
¢ procured criminals from prison by royal permission, and dis-
sected them alive. This,” adds Celsus, ““ was by far the best
method for attaining knowledge.”

As time went on the fame of Alexandria declined and the
empire of Alexander was superseded by that of Rome. This
opened a new field for Greek medicine.

Etruscans and Early Greek Settlers in Rome

Rome was not built in a day, nor was the medical system of
Greece transferred to Rome with any haste, but rather by a
gradual process of infiltration, which had begun while Greece
was still the intellectual centre of the world. In science, as in

1 J. F. Dobson, * Herophilus of Alexandria,” Proc. Roy. Soc. Med. (Sect. Hist.), 1925,
vol. xviii. p. 19

1 J. F. Dobson, ‘‘ Erasistratus,” Proc. Roy. Soc. Med. (Sett. Hist.), 1927, vol. xx. p. 825
3 E. T. Withington, Medical History from the Earliest Times, 1894, p. 63
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art, Rome was a borrower. The origin of the Etruscans! is
obscure, but that they were the founders of Rome we must admit,
unless we prefer to accept the legend of Romulus and Remus.
Like other primitive peoples they had their folk-lore, and it is
known that they practised divination, foretelling the future by
inspection of the liver of an animal slain for sacrifice. Bronze
models of the liver, the reference textbooks, so to speak, have
been found, resembling the clay models which, as we have noted
(p. 19), were used in Babylon (Plate vi). Rough and ready
methods of healing were doubtless practised, but as time went on
there was no appearance of a native system of medicine. Roman
medicine did not exist as a separate entity. Medicine as a pro-
fession was beneath the dignity of the Roman citizen. The
ancient Roman doctored himself and doctored his household,
invoking the aid of the gods, and there were no physicians before
the advent of the Greeks. Everyone was his own physician. As
Daremberg remarks,? they were ‘ sans médecins, mais non pas
sans médecine.” Rome, thercfore, was an attractive field for the
itinerant Greek practitioner, and Rome was, moreover, a near
neighbour, as Sicily and the southern half of Italy were still parts
of Greece (Magna Grzcia). Many of those early Greek physicians
were slaves in Roman families. The status of the profession was
low, and so it remained until 46 B.c., when Julius Casar accorded
to physicians the full rights of Roman citizenship.3

Roman gibes at Greck Medicine

Apparently Greek medicine was of rather low standard in
those early days of Rome. That the Greek immigrants had for-
saken the noble precepts of Hippocrates, and that they were not
slow to exploit the wealthy Romans, is obvious from many con-
temporary writings.*

Cato the Censor (234-149 B.C.), the first Latin prose writer of
any importance, who hated the Greeks and all their works, wrote
in his maxims of advice to his son (Precepta ad Filium) : * They
have sworn to kill all barbarians with their drugs, and they call

1 A. Castiglioni, A History of Medicine, trans. E. B. Krumbhaar, Chicago, 1941, p. 189
* C. Daremberg, La Médecine, Histoire et Doctrines, 1865
* H. Barnes, “ On Roman Medicine and Roman Medical Inscriptions Found in
Britain,” Proc. Roy. Soc. Med. (Sect. Hist.), 1914, vol. viii. p. 71
¢ T. C(.liff;;rd Allbutt, Greek Medicine in Ror6n¢ (Fitzpatrick Lectures), 1929
429,
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us barbarians. Remember that I forbid physicians for you.”
Cato lived to the age of eighty-five years, and if we are to believe
Horace, his favourite prescription for himself and his household
was cabbage, applied externally, or eaten and washed down with
good wine. This was his panacea for all ills, and many Romans
followed his example.

The prejudice against Greek doctors appears to have continued
until the Christian era. Pliny the Elder (a.p. 23-79) wrote a
monumental natural history in thirty-seven books, in which he
dealt not only with unicorns and winged horses and other strange
beasts, but also with the medicine of the day. * It is unfortunate,”
he remarks,  that there is no law to punish ignorant physicians,
and that capital punishment is never inflicted on them. Yet they
learn by our suffering and they experiment by putting us to
death.” Pliny, always a closc observer, approached too closely to
investigate the cruption of Vesuvius when it overwhelmed the
town of Pompeii, and thus he met his death. To Pliny we are
indebted for thc information that the first Greek practitioner to
come to Rome in 219 B.c. was Archagathus, a man who at first
acquired a good name and was called Vulnarius (Wound-curer).
Later, howcver, he fell from grace, and he was then named
Carnifex (Exccutioner).

Some of the Latin poets, too, found in the Greek physicians
a good target for their taunts.! Onc of the epigrams of Martial
(A.D. g40-102) relates to an eye specialist who had become a
gladiator.? It is best appreciated in the original, which shows
the play on the words :

Hoplomachus nunc es : fueras ophthalmicus ante :
Fecisti medicus quod facis hoplomachus.

(You are now a gladiator, formerly you were an oculist ;
As a medical man you did what you now do as a gladiator.)

Another of Martial’s epigrams is of interest, as it shows that
clinical teaching was practised in Rome. The translation runs :

I'm ill. I send for Symmachus ; he’s here,

A hundred students following in the rear :

All paw my chest, with hands as cold as snow :
I had no fever, but I have it now.

1 P. Ménitre, Etudes médicales sur les poétes latins, Paris, 1858

3 Martial. The Epigrams of Martwal, Bohn’s Library, 1881, Bk. viii.,, No. Ixxiv;
R. Crawfurd, ‘ Martial and Medicine,” Proc. Roy. Soc. Med. (Sect. Hist.), 1914, vol. vii,
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““ Cito, Tuto, et Fucunde”

Among the first Greek physicians to arrive in Rome was one
who deserves to be remembered. AscLEPIADES, the * Prince of
Physicians,” as he has been called, though the title is disputed
by Avicenna, was born at Prusa in Bithynia on the southern
shores of the Black Sea in 124 B.c.! Educated at Athens and at
Alexandria, he eventually settled in Rome, where his sagacity
and strong personality soon led him to become the fashionable
physician of the day and the friend of Cicero and of Mark Antony.
It is said that one day while walking in Rome, he met a funeral
procession. The bearers had laid down the corpse and were
resting, when Asclepiades, as he passed by, notized signs of life
in the dead man. He persuaded the relatives to delay the funeral
and to convey the body to a neighbouring house, where after some
manipulation by the physician they were astounded to see the
dead restored to life. News of the incident spread rapidly in
Rome, and, as may be imagined, Asclepiades did not lack patients,
though his ability had already brought him success.? Although
he was a worthy follower of the Father of Medicine, and has
been called ““ The Hippocrates of chronic disease,” he did not
follow the Hippocratic rules, and indeced he denied the healing
power of Nature, which he stigmatized as ‘ merely a meditation
on death.” He believed in active measures by the physician,
though he preferred dietetic and physical therapy (baths, massage,
etc.) to treatment by drugs. It was he who originated the idea
that disease should be treated speedily, safely, and agreeably
(Cito, tuto, et jucunde). He held that disease depended upon the
condition of the ‘ pores ” which permeated all the tissues of the
body. If these were too coniracted or too relaxed, ill-health was
the result. Health was the balance between tension and relaxa-
tion. This theory, known as ‘ Methodism,” was elaborated by
THEMISON (123-43 B.C.), the pupil of Asclepiades, who practised
in Rome during the reign of Augustus, and in much more recent
times it formed the basis of similar ideas, advanced by Broussais
(theory of irritation) and by Brown (‘‘ Brunonian” theory of
sthenic and asthenic states), and there have even been semblances
of it in modern days.

1 C. G. Cumston, History of Medicine, 1926, p. 119
* M. Neuburger, History of Medicine, trans. E. Playfair, 1910, vol. i. p. 201
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Asclepiades is said to be the first writer to mention tracheotomy,
though it is not known whether he ever practised it. His works
have for the most part disappeared, but they are partly preserved
for us in the quotations of other writers.!

Party Politics in Medicine

It may be convenient at this point to interpolate a note on
the sects and cults which so largely dominated medical practice
in the post-Hippocratic era. Instead of following the master in
his reliance upon Nature and his observation at the bedside,
various theories of discase were constructed, and an endeavour
was made to explain all pathological phenomena by fitting them
into the given thcory. Medicine has suffered much at the hands
of theorists, especially when the theory is allowed to supplant
clinical observation.

In Grzco-Roman times there arose the Dogmatists, the
Empirics, the Mcthodists, the Pneumatists, and the Eclectics,
names which have puzzled many a student of medical history.
Some of them have been mentioned ; the others need not detain
us long. The Dogmatists, or, as Galen preferred to call them,
the Rationalists, werc * the truest sons of Hippocrates.” They
believed that medicine must be founded in physiology, and their
only mistake was that they erected a complete superstructure upon
an insufficient foundation. The Empirics were not concerned
with causes, but relied upon experience alone, labelling the
disease and the corresponding remedy, and reducing medical
practice to rule of thumb. For the Pneumatists, all disease was
due to disturbance of the airy spirit or pneuma, which was
detected by fecling the pulse. This pneuma or breath was the
vehicle of the mind, and the mind governed all the organs of the
body. Such a conception has ever been a favourite theme with
poets and philosophers. Pneumatism was revived in the seven-
teenth century by Stahl, who called it animism, and a similar
vogue was introduced by Van Helmont. Mention has already
been made of Themison as a Methodist, and as for the remaining
sect, that of the Eclectics, thesc were free lances who might adopt
any or every theory to meet the current need. Parties and sects
similar to those outlined above, and often difficult to define, may

! R. R. von Welz, Ascleprades von Bithunia : Gesundheitsvorschriften, 1842. (Includes
Greek, Latin, and German texts).
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be found at all epochs in the history of medicine. Before leaving
this unprofitable subject, mention must be made of another
““ Methodist,”” because he may almost be regarded as the founder
of obstetrical science.

SoraNuUS (A.D. 78-117), though a native of Asia Minor, practised
in Rome because it offered great scope for his activities. A man
of high status and a good clinician, he must be regarded as the
leading authority on obstetrics, gynzcology, and pediatrics among
the ancients.! His treatise remained the only authority on the
subject for fourteen centuries, and became the chief source of
information for Roesslin’s Rosengarten (1513) and Raynalde’s Byrth
of Mankynde (1545) (p. 174). Soranus describes podalic version
and the obstetric chair, shows how the umbilical cord should be
ligated, and advises bathing the eyes of the new-born child.
Only boiled water and honey should be given for two days, and
on the third day nursing should commence. Soranus is said to
be the first writer to refer to rickets. Dealing with *“ How the
child should practise walking,” he states that this should not be
attempted too soon, because ‘‘ the limbs may yield as the bones
are not yet become firm.”

Mithridaticum and Theriac

In dealing with the epoch of medical history between the
death of Hippocrates and the birth of Christ, mention must be
made of the king whose name was for many centuries perpetuated
in an antidote to poisons. Mithridates VI, king of Pontus, who
was wont to amuse himself by making experiments upon un-
fortunate criminals, claimed that he had thus discovered
antidote for every venomous reptile and every poisonous sub-
stance.” This drug, known as mithridaticum or theriac, engaged
the attention of pharmacists until William Heberden (p. 256),
in 1745, wrote a counterblast to its use, which led to its expulsion
from the various pharmacopceias.? The original mithridaticum
contained about fifty ingredients, including vipers’ flesh and all
manner of vegetable products. The recipe underwent modifica-
tion in course of time. Galen’s prescription had no less than
seventy-three ingredients, and he ordered it in the form of pills
2 J. Pirroff, ** Die Geburtshilfe des Soranus Ephesius,” Fanus, 1847, vol. ii. p. 217 ;

T. Meyer-Steinig and K. Sudhoff, Geschichte der Medizin, Jena, 1921, p. 121
* W. Heberden, An Essay on Mithridatium and Therwaka, 1745
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as large as grapes, of which ten were to be taken before and after
food. To give King Mithridates his due, we must remember
that it was he, so it is said, who discovered that he could immunize
himself against certain poisons by gradually increasing doses.?
Theriac was of different composition, although the two antidotes
are often confused.? The basis of theriac was Venice treacle,
but it was also an example of polypharmacy ; indeed, the Phar-
macopeeia of the Royal College of Physicians of London, dated
1724, mentions sixty-two ingredients. Apparently theriac was
widely used, even as late as the eighteenth century, not only for
the bites of venomous animals, but for the effects of poisons, in
which case it was to be taken twice a day for seven years, but
also for numerous other diseases. It was, in fact, a universal
remedy, although, as one writer has said, ‘“ Never has a medicine
containing so much cured so little.”

A Follower of Hippocrates

It must not be inferred, however, that all the physicians of
the Greco-Roman era were of the class who relied upon theories
and theriac. Of AReTAEUS, the Cappadocian, we know nothing
save that he lived in Alexandria about the second century A.p. A
certain mystery surrounds Aretaeus, and it seems strange that
his classical descriptions of disease should have been so little
known or quoted during more than a thousand years. He may
have been contemporary with Galen, yet neither writer mentions
the other. Aretacus quotes no medical authority except Hippo-
crates, not even Celsus, who probably preceded him. The first
record of the work of Aretaeus is found in the writings of Aetius
! 'The methods of King Mithridates are described in A. E. Housman’s well-known
poem,. A Shropshire Lad :

He gathered all that springs to birth
From the many-venomed earth ;
First a little, thence to more,

He sample:i all h‘cr kill.mg store :

They put arsenic in his meat

And stared aghast to watch him eat,

They Eourcd strychnine in his cup

And shook to see him drink it up.

They shook, they stared as white’s their shirt ;
Them it was their poison hurt.

I tell the tale that I heard told.

Mithndates, he died old.

2 C. E. Daniels, ““ Observations sur la Thériaque,” Fanus, 1911, vol. xvi. pp. 371, 457
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of Amida (p. 79), who lived in the sixth century. At all events
Aretaeus’ valuable contributions to medicine passed unnoticed,
and by the earlier historians he was regarded as a frank copyist
who borrowed from the writings of one Archigenes (¢. A.p. 100),
whose original works are lost. Aretaeus was a close follower of
Hippocrates and an accurate observer, although his work attracted
little attention until comparatively recent times.! A beautiful
edition by Wigan was published by the Clarendon Press in 1723,
based upon two manuscripts, in the Vatican Library and the
Bodleian Library, and a more recent translation, along with the
Greek text, was prepared for the Sydenham Society in 1858 by
the scholarly Francis Adams.? Aretaeus was a talented physician
who wrote in a clear and attractive style, and his word pic-
tures of disease resemble those of Hippocrates.®* He divides his
material into (1) acute diseases, and (2) chronic diseases. The
former includes descriptions of pneumonia, pleurisy, tetanus, and
diphtheria, while among the latter are accounts of insanity,
paralysis, and phthisis. Of phthisis he writes that ‘“ most prone
to phthisis are the slender, those whose scapul are like wings or
folding doors, those who have prominent throats, who are pale,
and have narrow chests.”” He was the first to distinguish between
spinal and cerebral paralysis. ‘ If the affection be in the spinal
marrow, the parts homonymous with it are paralysed. But if
the head be primarily affected on the right side, the left side
of the body will be paralysed [and vice versa]. The cause of this
is the interchange in the origins of the nerves . . . each passes
over to the other side, decussating each other in the form of the
letter X.” It was Aretacus who gave its name to the disease
diabetes ; 8wafrjrns (*“a passer through ), as he called it.*
This disease, ‘‘ fortunately rather rare,” consisted in ‘““a lique-
faction of the flesh and bones into urine.” * The kidneys and
bladder do not cease emitting urine . . . as though the aqueducts
were opened wide.”” ‘“ No matter what quantity of fluid the
patient drinks, satisfaction never occurs . . . he cannot be stopped

1 J. H. Couch, “ The Literary Illustrations of Aretacus of Cappadocia,” Canad. Med.
Assoc Jour., 1935, vol. xxxui. p. 556 ; G. Didsbury, *‘ Considérations sur la Migrane
d’aprés Aretée de Cappadoce,” Bull. d’Hist. Med., 1936, vol. xxx. p. 260

2 F. Adams, trans. The Extant Works of Aretaeus the Cappadocian, Sydenham Soc., 1860
? E. F. Cordell, “ Aretaeus the Cappadocian,” Johns Hopk. Hosp. Bull., 1909, p. 371
¢ J. H. Barach, “ Historical Facts in Diabetes,” Ann. Med. Hist., 1928, vol. x. p. 387 ;
E. ]J. Leopold, “ Aretaeus the Cappadocian and his Contribution to Diabetes Mellitus,”
Ann. Med. Hist., 1930, vol. ii. p. 424 .
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from drinking or from urinating. . . . For fluids do not remain
in the body, but use the body only as a channel through which
they may flow out. Life lasts only for a time, but not very long.”
Although Aretaeus was a frank copyist, he showed originality in
his clinical descriptions, and his work is well worth reading even
to-day. It reveals the truc disciple of Hippocrates, the bedside
observer disdainful of theory and preconceived ideas, and above
all, eager to be of assistance to the patient.

Celsus—* De re Medicina”’

We now come to a writer who although not a Greek and
probably not even a medical man, has imprinted his name
indelibly upon the pages of medical history.? Although the
Romans scorned to soil their hands in the practice of medicine,
a calling only fit for slaves and foreigners, they were interested
in the subject, and indeed some acquaintance with the art of
healing became part of the equipment of every well-educated
gentleman. CELsus, 2 member of the noble family of the Cornelii,
was the author of a great encyclopzdia dealing with philosophy.
military strategy, law, medicine, and probably other subjects.?
It was written about A.D. 30, but the only part which has survived
are the cight books entitled De re Medicina. Written in Latin,
and the work of a Roman, it is not surprising that it was hardly
noticed by the Greck practitioners, but even in the Middle Ages
it was overlooked. At last the manuscript was brought to light
by Pope Nicholas V (1397-1455), and at Florence, in 1478, it
was one of the first medical kooks to be printed. Celsus then
attained a long delayed but well-merited fame. Written in
excellent and elegant Latin, his work commanded the admiration
of scholars ; as a clear and unbiased description of the medical
knowledge of his time, it is unequalled and may still be read
with profit. Many editions have been printed. A good English
translation by J. Grieve appeared in 1756, and the most recent,
giving Latin and English, is that of W. G. Spencer.®? Celsus
ingeniously bridges the gap between his work on agriculture
and that on medicine by the introductory sentence of the latter

t J. Finlayson, “ Celsus,” Glas. Med. Jour., 1892, vol. xxxvii., 5, p. 321

* A. Castiglioni, * Aulus Cornelius Celsus as a Historian of Medicine,” Bull. Hist.
Med., 1940, vol. viii. p. 857

* W. G. Spencer, trans. Works of Celsus, Loeb Library, 1935, 3 vols.
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work : “ As agriculture promises food to the healthy, so medicine
promises health to the sick.” He prefaces his treatise by an
impartial account of Greek medicine. The first two books deal
with the digestibility and effects of many forms of food and
drink ; a lengthy list, for the Roman kept a good table with
great variety of dishes. Dietetic treatment is discussed, and the
technique of blood-letting is described—* very easy to one who
has experience, yet very difficult to one that is ignorant. For the
vein lies close to the arteries, and to these the nerves.” The
third book treats of fevers (evidently malarial), of madness, of
cardiac disorders, of lethargy, of dropsy, of consumption, of
jaundice, and of palsy, and it is an interesting exercise, in reading
the descriptions, to conjecture what the modern diagnosis would
have been. In this book are mentioned the four cardinal signs
of inflammation familiar to the medical student to-day—calor,
rubor, tumor, dolor : heat, redness, swelling, and pain.

Internal diseases form the subject of the fourth book, the
writer commencing with the head, passing to the throat, thorax,
and abdomen, and ending with the feet. The first disease men-
tioned is hydrocephalus, the last, gout.

Book V includes an atcount of drugs and their uses, and
the treatment of wounds. Among the drugs in common use were
myrrh, nitre, saffron, and iris. Mandrake and poppy were
employed to relieve pain ; they were the earliest anasthetics.

Book VI is devoted to the ““ special subjects ” skin, eye, cars,
teeth, and venereal diseases. A quaint means of removing a
foreign body from the car is noted. The patient is bound to a
board, lying on the affected side, and the board is struck with
a hammer. “ Thus, by shaking the ear, what is within it
drops out.”

The two remaining books deal with surgery. Book VII is
concerned with operative procedures, such as thc removal of
arrow-heads, operations for goitre and for hernia, lithotomy, and
various eye operations, including couching for cataract.! The
last-mentioned is accomplished with a needle, which is * inserted
through the two coats of the eye until it meets resistance, and
then the cataract is pressed down so that it may settle in the
lower part.” The operation of tonsillectomy described by Celsus
is the ““ modern ” method of enucleation. ‘ Tonsils,” he writes,

1 J. S. Milne, Surgiwcal Instruments in Greek and Roman Times, Aberdeen, 1907
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“ that are indurated after an inflammation, since they are enclosed
in a thin tunic, should be disengaged all round by the finger and
pulled out.”

It is in this book that the attributes of the surgeon are defined.
He ““should be youthful or in early middle age, with a strong
and steady hand, as expert with the left hand as with the right,
with vision sharp and clear, and spirit undaunted ; so far void
of pity that while he wishes only to cure his patient, yet is not
moved by his cries to go too fast, or cut less than is necessary.”
The eighth and last book gives precise direction for the treat-
ment of fractures and dislocations. Splints were used, and were
fixgd by bandages stiffened with starch.

The De re Medicina of Celsus is a medical classic with a
modern flavour, and it would be a good thing for medicine if its
popularity could be revived. Celsus states the facts, and wisely
refrains from indulging in theory or argument. The surgical
instruments which he describes correspond to those found in the
house of the surgeon at Pompeii (destroyed A.p. 79), which are
still on view in the Naples museum (Plate xmr).

Galen : the Medical Dictator

The Greco-Roman period reached its climax with the appear-
ance of a man whose tcaching dominated medicine for the next
1200 years.! Throughout the dull-witted early Middle Ages his
views were not only accepted without question, but anyone who
dared to differ was treated as a heretic. It is easy to understand
why this was so. Galen regarded the body as the mere vehicle
of the soul, a view which naturally met with the approval of
Christian and Moslem alike in the new age of monotheism.
Moreover, his teaching was imparted in so dogmatic a fashion
as to carry conviction and disarm criticism, for Galen had an
answer to every question and a solution to every problem, and
although he was not nearly so great a man as Hippocrates, he
acknowledged the authority of the Father of Medicine and in-
corporated much of his teaching in his own. In principle he
followed both Hippocrates and Aristotle, believing, like the

1 J. Walsh, ‘ Galen’s Writings, and the Influences Inspiring Them,” Ann. Med.
Hist., 1934, vol. vi. pp. 1, 143 ; 1936, vol. viii. p. 65; 1937, vol. ix. p. 34; 1939,
grd Ser., vol. i. p. 525. (A valuable and comprehensive study of the life and work
of Galen)
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former, in the healing power, of the ¢vois, or Nature, and like
the latter, in the purposive creative power of Nature, or God,
always working towards a definite end and leaving nothing to
chance.

GALEN (¢. A.D. 131—200) was born at Pergamos in Asia Minor.
This city, now called Bergamum, is some fifty miles north of
Smyrna (Izmir), and may be approached from that city by a
very rough road (1939). Onc may inspect, on a hillside with
a commanding view, the ruins of the theatre and of the Asklepieion,
which ranked next to that of Epidaurus in fame, but the lovely
temple was bodily removed by German archaologists last century,
to be reconstructed at Berlin, where in the specially built *“ Per-
gamum Museum > it became one of the greatest art treasures of
Germany. Galen was the son of Nicon, a talented and wealthy
architect.! “ My father,” he tells us, “ was amiable, just, and
benevolent. My mother, on the other hand, had a very bad
temper ; she used to bite her serving maids, and was perpetually
shouting at my father.”” Apparently, then, Galen inherited the
brilliant intellect of his father, and the quarrelsome nature of his
mother. To Nicon it was revealed in a dream that his son would
become a distinguished physician, and he therefore gave him a
good education, first in philosophy at Pergamos and Smyrna, and
then in medicine at Alexandria.? After some further study and
wandering in Greece, Italy, and Palestine, Galen returned to
Pergamos at the age of twenty-eight, and was appointed surgeon
to the school of gladiators, a post which naturally gave him ample
experience in the treatment of injuries. His fame increased, and
four years later he determined to seck further fortune in Rome.
There he practised, taught, and conducted experiments, soon
acquiring a large clicntele and a vast reputation. After a few
years, however, he returned to Pergamos. It was said that he did
so to escape the plague, but a more likely explanation is that his
successes had so aroused the enmity of his colleagues that life in
Rome was becoming unpleasant and even dangerous. Later,
the Emperor, Marcus Aurelius, needed him, saying that * we
have but one physician, Galen.” So he was summoned back to
Rome, and there he remained until his death, thirty years later.

1 J. S. Prendergast, ‘ The Background to Galen’s Life and Activities and its Influence
on his Achievement,” Proc. Roy. Soc. Med. (Sect. Hist.), 1930, vol. xxiii. p. 1131
* J. Waish, “ Galen’s Studies at the Alexandnan School,” Ann. Med. Hist., 1927,
vol. ix. p. 132

75



A HISTORY OF MEDICINE

Galen as Practitioner

_In practice Galen followed the Hippocratic method, accepting
the doctrine of the ¢ humours,” which regarded the body as com-
posed of blood, phlegm, yellow bile, and black bile. In medizval
times the humaurs were changed to *‘ temperaments *’—sanguine,

-phlegmatic, melancholy, and choleric, a nomenclature which per-

sists to. this day. There were four elements : air, fire, earth, and
water, and four qualities : heat, cold, moisture, and dryness ; and
treatment was based upon the preponderance and interaction of
the elements and qualities. Galen recognized the exciting and
predisposing causes of disease, terms which are still used. He
supported the theory of * coction,” introduced by Hippocrates ;
and applying this to the healing of wounds, he regarded pus as
‘“laudable,” an error which greatly retarded the progress of
surgery. Galen employed diet, massage, and exercises in treat-
ment, and he also used many drugs, his simple vegetable products
being still known as * galenicals.” That he was a clever diagnos-
tician is shown by the case of Eudamus the philosopher. This
man complained of a loss of sensation in the fourth and fifth
fingers of one hand, which other physicians had failed to cure
by local treatment. Galen ascertained that the patient had
recently fallen from a chariot, and had struck his neck against
a sharp stone. Applying his physiological knowledge, the
physician rcgarded the brachial plexus as the seat of the trouble,
and by applying counter-irritants to the region he was successful
in achieving a cure. This success is related by Galen in no modest
fashion, for he was a forceful and opinionative man, and his case
records differ vastly from thc plain and unboastful histories of
Hippocrates,

The First Experimental Physiologist

The lasting fame of Galen is based, not upon his clinical work
but rather upon his investigations, which laid the foundation of
experimental physiology.! He recognized the value of anatomy
in medicine, stating that a physician without anatomical know-
ledge was like an architect without a plan. His anatomy, how-
ever, was based on a study of apes and pigs, and he unhesitatingly
transferred his discoveries to human anatomy, thus perpetuating

1 T. Meyer-Steineg, “ Studien zur Physiologie des Galens,” Arch. f. Gesch. d. Med.,
1912, vol. vi. p. 417
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many errors. Dissection of the human body hg{ £
(<
was founded upon investigation of the Barbag§f «
obtainable in Europe, but now found only
Gibraltar. Galen gives a good description of tNetfscles iInQhe
ape, the facts being supplemented from his disRgti
animals.! He was familiar with all the gross strWg
brain, and he recognized seven pairs of cranial nerv®y .
pair being the optic nerves, and the fifth the facial and auditory
together. One of the first to distinguish between the sensory and
motor nerves, he also discovered the sympathetic nervous system.
His experiments, conducted for the most part on pigs, revealed
the effects of division or of hemisection of the spinal cord at
various levels, and he showed that loss of voice was produced
by divisien of the recurrent laryngeal nerve. He also demon-
strated the position of the ureters by animal experiment.

The Blood in Motion, but not in Chiculation

In the opinion of Galen the vital principle was the ¢ pneuma,”
which entered the lung in the act of breathing and there mingled
with the blood. The blood was formed in the liver from the
foodstuff or chyle, brought thence from the intestine by the portal
vein.2 In the liver the blood, endowed with Natural Spirit,
passed to the right ventricle, whence it was distributed to nourish
all the tissues and organs, and also to the lungs, in order that
the impurities might be exhaled in the breath. Part of the venous
blood, on reaching the heart, passed through minute and invisible
pores in the interventricular septum, and mingling with the blood
which arrived from the lungs by the ‘“ arterial vein ” (as he calls
the pulmonary artery), became charged with a second variety
of pneuma, the Vital Spirit. From the heart it passed through-
out the body, to confer power upon the organs and tissues. The
blood which reached the brain became charged with the pneuma
of the soul, the Animal Spirit, and was carried forth by the nerves,
believed to be hollow during life, to endow the body with sensa-

t C. Singer, The Evolution of Anatomy, 1925, p. 57

2 J. Prendergast, ““ Galen’s View of the Vascular System in Relation to that of Harvey,”
Proc. Roy. Soc. Med. (Sect. Hist.), 1928, vol. xxi. p. 1839 ; E. Wenkebach, * Galenos
von Pergamon,” Arch. f. Gesch. d. Med., 1938, vol. xxxi. 4. p. 254 ; J. F. Payne, *“ The
Relation of Harvey %o his Predecessors and Especially to Galen,” Lancet, 1896, p. 1136
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tion and motion. Galen recognized that the arteries contained
blood, and not merely air, as had been believed before his day.
Furthermore, he recognized that it was the heart that set the
blood in motion. But he had no idea that the blood circulated ;
he imagined that it cbbed and flowed in the vessels, and his idea
of a porous secptum in the heart was one of these fallacies which,
stated with the conviction which characterizes all the teachings
of Galen, was blindly accepted and followed for centuries.

Galen as Author

Galen was truly a voluminous writer. More than five hundred
books were attributed to him, but many of his manuscripts were
destroyed by a firc at his house in Rome while others were lost,
and only about eighty remain extant. They were copied and
recopicd many times during the Middle Ages, and there have
been numerous printed editions.? One of the earliest of the latter,
a book which is now extremely rare, was that edited by no less
a person than Rabelais (1537).2 Some of Galen’s works have
been translated into many languages. There is an excellent
French edition by Daremberg (1856),% and although no edition
so comprehensive exists in English, one of the best-known and
most characteristic of the works, On the Natural Faculties, has been
translated (1917) by A. J. Brock for the Loeb Classical Library.4
Additional interest has been focused on the anatomy of Galen by
the work of Max Simon.®? Galen’s achievement was the high-
water mark of Grzco-Roman medicine. That he remained for
centurics the undisputed authority from whom none dared to
differ was not his fault. Galen, and not Hippocrates, was the
chief guide of the medizval physician ; forceful, dogmatic, and
infallible, until the period when Paracelsus had the audacity to
preface his lectures by publicly burning Galen’s volumes, when
Vesalius disposed of many anatomical myths by dissecting the
human body and describing what he saw, and when Ambroise
Paré used simple dressings in place of boiling oil, and admitted
the possibility of healing by first intention.

1 A. Malloch, *“ Galen,” Ann. Med. Hist., 1926, vol. viii. p. 61

* D. Slaughter, ‘“ Medicine in the Life of Frangois Rabelais,”” Ann. Med. Hist., 1939,
grd Ser., vol. i. pp. 396, 438

* C. Daremberg, Euvres anatomiques physiologiques et médicales de Galen, Paris, 1856

¢ A. J. Brock, trans. Galen : On the Natural Faculties, Loeb Library, 1917
8 M. Simon, Siwben Bucher Anatomie des Galens, Lerpzig, 1906
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The Byzantine Compilers

According to Gibbon the second century, in which Galen
lived, was the most happy and prosperous period in the history
of the world. Nevertheless, after two centuries of peace, the
Roman Empire was alrcady heading for a fall. Barbarian
invaders were appearing on every side : the Goths, the Vandals,
and the Huns. Although the noble and enlightened emperor
Marcus Aurelius delayed the period of decline and fall by
fighting and by diplomacy, and although Constantine postponed
the final dissolution of the empire by transferring his capital
from Rome to Byzantium (Constantinople), the final crash in
the fifth century was inevitable. During the years which elapsed
between the death of Galen and the collapse of Roman authority,
medicine was kept alive by a series of learned physicians who,
although possessed of little originality, carnced the gratitude of
posterity by collecting and transcribing much of the work of
their predecessors which might otherwise have been irrctrievably
lost.2

One of the first of these compilers was ORIBASIUS (A.D. 325-403),
physician to the much-maligned Emperor Julian (the Apostate).
Julian was the last of the Roman emperors to opposc Christianity
and to uphold the old world of Greek civilization. Oribasius,
like Galen, was a native of Pergamos. An industrious scholar, he
wrote a digest of medicine and surgery in seventy books, of which
twenty-five remain. These are well preserved in the French
translation of Daremberg (1860), in six volumes. Oribasius was
careful to quote the exact sources of his information, and this
gives his work a special value as the mirror of a literature which
might easily have been lost. He also prepared a synopsis for
the use of his son, and a popular treatise, the Euporista, containing
medical advice and hints on first-aid. To Oribasius we are in-
debted for our knowledge of ANTyLLUs (sccond century), who
treated aneurysm by ligation above and below the lesion, and
who described tracheotomy.

Another Byzantine writer, who lived in the sixth century, was
AETIUS, of Amida, a city on the River Tigris, and, like two other
authors to whom we shall presently refer, he was of the Christian
faith. This is reflected in his teaching, as he did not hesitate to

1 E. T. Withington, Medical History from the Earliest Times, 1894, p. 129
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employ incantations based upon the Bible. For example, in order
to remove a bone impacted in the throat, the patient’s neck is
grasped, and the physician commands, “ As Lazarus came forth
from the grave, and Jonah out of the whale, bone, come up or
go down.”

The work of Aétius is in sixteen books named the Tetra-
biblion, and although less accurate than that of Oribasius, it
was highly esteemed by the physicians of the Renaissance and
later by Boerhaave. Particularly interesting and valuable is his
account of poisons. His are said to be the best classical descrip-
tions of discase of the eyes, ears, nose, and throat. There is as
yet no complete modern edition of his work, although the Latin
version of the sixteenth century is available.

ALEXANDER OF TRALLES (A.D. 525-605) also deserves mention,
as his work is often quoted by later writers. John Freind, whose
History of Physick is still worth reading, discusses at some length
the writings of Alexander and of Aétius.! Alexander is said to have
travelled widely, and to have taught and practised in Rome. An
experienced physician, he is the only Byzantine author whose
writings show some originality. His accurate clinical picture of
pleurisy is regarded as a classic, and he appears to have been
the first to differentiate the intestinal parasites—ascaris, taenia,
and oxyuris-——which he treated with fern and pomegranate. He
was also the first to define the uses of rhubarb and colchicum.
His works werc largely used in the school of Salerno. A number
of Greek and Latin editions have appcared. A German trans-
lation by Puschmann was published in 1879, and a French
version in four volumes by Brunet in 1933-37.

The last physician of the classical tradition was PauL oF AciNa
(a.D. 607-690).2 His work, which he called the Epitome, consisted
of seven books. The sixth book, devoted to surgery and still
regarded as the best of his writings, was highly valued by the
Arabs who, as we shall see, preserved and perpetuated the
knowledge of Greek medicine during the ensuing centuries.
The teaching of Paul of Algina is available for English readers
in the Sydenham Society translation,® by Francis Adams

(1847).

1 J. Freind, History of Physick, 1725, vol. i. p. 79

3 J. Berendes, “ Des Paulos von &Egina,” Fanus, 1907, vol. xvi. pp. 153, 381, 492, 548 ;
also 1913, vol. xxiu. pp. 24, 120, 210, 282

3 F. Adams, trans., The Seven Books of Paulus /Egineta, Sydenham Society, 184447,

3 vols.
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Public Hygiene in Rome

Before passing on from the Grazco-Roman cpoch of medical
history let us turn back for a moment to consider what the Roman
Empire did for medicine. Measured in terms of the diagnosis
and treatment of disease the Roman contribution was negligible,
because, as we have noted, medical practice was in the hands of
Greeks. But if a wider survey be taken, so as to include measures
likely to benefit the public health, we must admit that Rome
gave to the world a great example. The Roman system of sanita-
tion and water supply is unequalled in history (Plate x1v). The
surrounding marshes were drained during Etruscan times. The
Cloaca Maxima, or main sewer, was constructed only a little
later in the age of the Tarquins (sixth century B.c.).! Until the
third century the Tiber was the only source of water supply
for the city of Rome, but the construction of the famous aqueducts
was then commenced, conveying a liberal supply of pure water
from sources many miles distant.2 By the beginning of the
Christian era, when the empire was nearing its grandest phase,
no less than fourteen aqueducts had been built, and the water
supply of Rome amounted to more than 100 gallons per head,
an allowance which has never been approached to this day by
any other city. Roman houses were provided with plumbing
and sanitation. Magnificent public baths werc available, with
dressings rooms, hot and cold baths, gymnasia, and swimming
pools. Many were built by various emperors and wealthy
citizens, the baths of Diocletian, of which a plan has survived,
and those of Caracalla, being especially imposing (Plate xiv).
Natural healing springs were patronised in later times (Plate xx).

The State Medical Service of Ancient Rome

Although the Romans were content to leave the practice of
medicine and surgery to the Greeks, they were not slow to realize
the value of organization of medical teaching and of medical
services for the poor and for the army and navy. Under the
Emperor Vespasian (a.n. 69-79), teachers of medicine were
provided at public expense, probably in order to ensure a supply
of doctors for the fighting services. In the army, medical men

1 C. Singer, ‘“ Medicine,” The Legacy of Rome, ed. C. Bailey, 1923, p. 289
t C. D. Leake, “ Roman Architectural Hygiene,” Ann. Med. Hist., 1930, vol. i1. p. 135
429) 81
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were part of the establishment, and although they ranked only
as non-commissioned officers, they were exempt from taxation
and from combatant duty.? There were legionary surgeons and
cohort surgeons, working in unison, and each ship of the line
had its surgeon. On Trajan’s column there is sculptured a scene
showing the work of what might be called a first-aid dressing
station.

Early in the history of the empire, public physicians or
archiatri werc appointed to attend the poor, and to supervise
medical practice within their area. They were well paid, and
werc distributed to various towns and districts in proportion to
the population. Those of Rome, the court physicians, were
invested with a special dignity and had a voice in the government.
Among them was Andromachus, who invented the poison anti-
dote, theriac, to which reference has been made.

The Roman Hospital System

The legend of the origin of the first hospital in Rome has
often becn told. Plague or some other pestilence having broken
out in the city in 293 B.C., a mission was sent to seck help from
Epidaurus. A sacred serpent was cntrusted with the task of
healing, and as the ship sailed up the Tiber, the serpent swam
ashorc and landed on the island of St. Bartholomew.2 The
plague was stayed, and on the island, which is shaped like a ship,
and bcars a serpent and staff carved on the “ prow,” there was
established the hospital from which, many years later (A.p. 1123),
came Rahere the monk, to found St. Bartholomew’s Hospital in
London.® To the island hospital of Rome, in the days of the
Republic, men sent their sick slaves, so as to avoid the trouble
of caring for them at home. Thus it became a haven for the sick
poor. Later, in the first and second centuries A.D., therc is
mentioned by various writers the existence of valetudinaria which
appear to have been private hospitals or  nursing homes.”
They may have developed, eventually, into public institutions.
It was only to be expected that in the well-organized Roman
army there should be hospital accommodation for sick and

1 Sir J. Y. Simpson, *“ Was the Roman Army Provided with Medical Officers?”
Archeological Essays, Edinburgh, 1872, vol. ii. p. 197
2 C. Singer, * Medicine,” The Legacy of Rome, 1923, p. 304
3 Sir N. Moore, Hustory of St. Banholomew’é Hosputal, 1918, 2 vols.
2
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wounded soldiers. These were established at various strategic
points, and the sites of several of them have been excavated. One
of the most perfect examples is at Novaesium near Diisseldorf.!
It dates from about A.D. 100, and, constructed on the corridor
system, is strangely modern.

The Fall of Rome

In conclusion it may bec said that while Rome, apart from
Greck aid, contributed little to the advance of scientific medicine,
she set a great example to the world by the inauguration of a
system of public hygiene which in some of its aspects has never
since been excelled.

The causes of the collapse of the mighty Roman Empire were
many and various, and the problem has exercised the minds of
numerous historians. Undoubtedly it was the result of moral and
political corruption, the decline of farming, and the burden of
taxation. But therc was also another factor of peculiar interest
to the medical historian. A severe form of malaria was rampant.
This disease destroyed many thousands of persons, and under-
mined the mental and physical condition of many others. It
has been regarded by some authoritics as onc of the main factors
which led to the final collapse of Rome.?2  As for the Byzantine
Empire, thc plague of A.p. 542, which wiped out more than
half the inhabitants of Constantinople, produced in the East
results similar to those caused by malaria in the West.

1 C. Singer, “ Medicine,” The Legacy of Rome, 1923, p 204
t W. H. S. Jones, Malania and Greck Haistory, Manchester, 1909
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CHAPTER VI
ARABIAN MEDICINE; THE SCHOOL OF SALERNO

THE Byzantine copyists were, as we have seen, the last to con-
tribute a few bricks to the immense edifice of Graco-Roman
medicine. Faded was the glory that was Greece ; gone was the
grandcur that was Rome. Ahead lay the Dark Ages, the thousand
odd years during which learning was no longer held in high
estecem, cxperiment was discouraged, and originality was a
dangerous asset. Medicine entered a long period of bondage and
slavish convention which continued until it was broken by those
bold spirits of thc Renaissance who dared to break away from
tradition.

It is sometimes said that the dogmatic assertions and forceful
tecaching of Galen actually retarded the progress of medicine.
Nevertheless Galen, with his monotheistic outlook and his accept-
ance of the soul as more lasting and important than the body,
was held in favour by the Christian Church. Had his views
been rejected, there is no doubt that the Dark Ages, so far as
medicine is concerned, would have been even darker. But was
this age so very dark after all ? If contrasted with the preceding
and the succeeding eras it certainly had little of their brilliance,
yet it not only preserved the accumulated store of Greek medicine
for the benefit of succeeding generations, but it also made its
own contribution.

Medicine now passed into the hands of two very different
classes of mankind—the Christian Church and the Arab scholars.
Let us see what they made of it.

The Influence of Christianity upon Medicine

It cannot be denied the early Christian Church retarded the
progress of medical science.? It is true that Christ bade his
followers ““ heal the sick,” and gave many practical illustrations
of His own healing power. Yet the early Christians interpreted
this teaching too literally when they denied to physicians the
power of healing. Nothing, they alleged, must detract from the

1 J. R. Russell, History and Heroes of the Ag of Medicine, 1861, p. 97
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pre-cminence of the one Great Physician. Prayer and fasting
were above all other remedies. Medicine must give place to the
Church. The Christian view of disease, too, was a retrograde
step. Even St. Basil of Caesarea,! who in A.D. 372 established one
of the first known hospitals, denied that all disease was of natural
origin. Many diseases, he alleged, were sent as punishments
for sin, and such chastening demanded only prayer and repentance.
The sensible views of Hippocrates were denied ; men returned
to ideas analogous to those which prevailed in the days of the
Asculapian temples. Miracles of healing were witnessed in the
churches, and doubtless took place, as they still do. But in the
early days no other method of healing was admitted or permitted
by the bigoted Christians.

Furthermore, the human body was held sacred, and its
dissection was prohibited, a veto imposed also by the Moslems.
Anatomy and physiology became dead sciences which might
not be studied at first hand, but only in the pages of Galen.
Such restrictions naturally deterred students from entering the
medical profession, and the best brains werc attracted to the
Church, where an increasing mass of theological dogma afforded
ample scope for many scholars.

The antagonism to “ secular > learning reached its climax in
A.D. 391, when a mob of Christian fanatics set fire to the great
library of Alexandria and destroyed many priceless treasures of
learning. Such, then, were the blows levelled at the science of
medicine by the carly Christians ; such were the adverse influences
of the Church.

Nevertheless, when all the evidence is weighed, it must be
admitted that Christianity has generally favoured the advance
of medicine.? The infinite pity and patience expended by the
Church upon the cure of the sick far outweighs any temporary
intolerance shown towards medicine. In addition, it must not
be forgotten that we are indebted to the medieval monks for
the very existence of those ancient works which influenced, and
still influence, the trend of medicine. By day and night the
monk in his cell engaged in the work of translation and tran-
scription, until, eventually, the invention of printing made learn-
ing available for all.

1 J J. Walsh, Medieval Medicine, 1920, p. 170
2 E. T. Withungton, Medical History from the Earliest Times, 1894, p. 119
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The Dawn of Arabian Medicine

The second great reservoir of medical knowledge during the
carly Middle Ages was provided by the Arabs.! Their influence
was greater than that of the Christian Church, because Arabian
physicians not only approved of the views of their predecessors,
and indeed even revered them, but they added much original
work of their own which has become incorporated into the medical
science of to-day.? It must be explained at once that the words
“Arab” and ¢ Arabian” are applied solely in respect of the
language which these physicians spoke and wrote. All were not
natives of Arabia ; very few were genuine Arabs. Some were
Syrian, some Persian, some, as the Moslem Empire extended, were
Spaniards. Nor were all of them Mohammedan. Many were
Christians ; somc were Jews. In those early times the Moslem
was as tolerant and favourable towards lcarning as the Christian
was intolecrant and antagonistic. Had not the Prophet himself
written : “ O servant of God, use medicine, because God hath
not created a pain without a remedy for it ? There was then
a brotherhood of scholars in the Moslem Empire ; wise men were
highly respected. The Arab was by no means an uncultured
savage, and, as Dr. Withington remarks, a Byzantine emperor
was astonished to find that the right of collecting Greek manu-
scripts was among the terms dictated by the victorious Arab, and
that an illustrated copy of Dioscorides was the most acceptable
present he could offer to a friendly chief.

The Arabs constructed their system of medicine in a logical
and regular manner. They began by translating the works of
the Grecks into Arabic. Later, they wrote commentaries on those,
and added original observations of their own. Many facts were
discovered regarding cpidemic fevers. Diseases of the eye, so
common in the East, also claimed their attention. The greatest
contribution to medical science, however, was in pharmacology.
Many new drugs were introduced by the Arabs and their uses
described. The word “drug” itself is of Arabic origin ; so are
the words “ alcohol,” “ alkali,” * syrup,” “sugar,” “jujube,” and
¢ spinach,” to name only a few. As for the actual Arab drugs,

3 M. Meyerhof, “ Science and Medicine,” The Legacy of Islam, ed. Sir T. Arnold
and A. Guillaume, 1931
3 D. Campbell, Arabian Medicine, 1926, 2 vols. ; L. Leclerc, Histowre de lc Médecine
arabe, Pars, 1876, 2 vols.
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these include benzoin, camphor, saffron, myrrh, musk, laudanum,
naphtha, senna, and many others.

Intimately associated with pharmacology is chemistry, or
alchemy, as it was called. The Arabs excelled in chemistry.
They invented methods of distillation, sublimation, and crystal-
lization, and perfected many of the processes familiar to chemists
to-day. Although the science of alchemy was often misdirected
into useless channels, such as the search for ¢ potable gold,” ¢ the
elixir of life,” and the influence of the stars upon the metals, much
useful work was also done. The ‘ Father of Arabic Alchemy”
was Jabir ibn Hayyan, sometimes called Jebir or Geber,® who
lived about the seventh century and wrote many books, some of
which survive. Such, then, was the contribution of the Arab to
medicine. Let us now glance at the lives and work of some of the
Arabian physicians.

The Nestorians and the School of Fundi-shapur

The Prophet Mohammed was born in A.D. 570, and the Moslem
Empire which he founded, and which eventually stretched from
Spain to Samarkand, lasted from the seventh to the thirtcenth
century, i.e. from the life-time of the Prophet to the sack of Baghdad
by the Tartars. Before the birth of Mohammed, however, the
roots of Arabian medicine had been planted ; planted, moreover,
by an unorthodox but liberal-minded Christian. Nestorius,
patriarch of Jerusalem, was banished for hercsy in A.D. 431. With
a band of followers he fled to Edessa (now Urfa), in Asia Minor,
and there established a school of medicine. Thence, under
further persecution, he procceded to Jundi-shapur (Gondisapor,
Jondisabur) in south-west Persia, where the Sassanian king
Choroes, whose capital was at Ctesiphon, had founded a uni-
versity.2 The Arch of Ctesiphon is still a familiar landmark, but
of the great city of Jundi-shapur not a trace remains, although
Rawlinson claimed to have located it in 1898, at what was then
a native village midway between the towns of Dizful and Shustar
(see end map). There, for two centuries, the Nestorians laboured

1 E. J. Holmyard, “ Jabir ibn Hayyan,” Proc. Roy Soc. Med. (Sect. Hist.), 1923, vol.
xxvi. p. 46
* C. Elgood, * Jundi-shapur. A Sassanian Umversity,” Proc. Roy. Soc. Med. (Sect.
Haist.), 1939, vol. xxxi1. p. 1033
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at the work of translating Greek medical texts into Arabic.!
Sometimes the translation passed through the medium of Syriac,
and Professor E. G. Browne states that some of the Syriac trans-
lations are “so literal as to be quite devoid of sense.” If the
translator did not understand the meaning of a Greek word, he
transcribed it into Syriac characters and left the reader to con-
jecture the sense.? The direct Arabic translations, on the other
hand, were well rendered. Among the works translated were
those of Hippocrates, Galen, Dioscorides, Oribasius, and Paul
of Agina,

The chief physician to the great hospital of Jundi-shapur was
JURr)is BuknT-YisHG (George Bachtishua). He was the first of a
dynasty of six generations of pre-eminent doctors. A still more
famous member of this family of Syrian Christians was Jibra-il
or Gabricl, grandson of George and physician to the court of
Haroun al Raschid, of Arabian Nights fame. He must have been
one of the wealthiest medical men in history, as he accumulated
a fortune from fees representing three million pounds in our
coinage. On one occasion he received for curing a caliph a fee
computed to be equivalent to £25,000, while his salary was £1,000
per month, with a present of £1,250 each New Year’s Day.

Another Christian physician of Jundi-shapur was HuNAYN 1BN
Is£Q, better known as Honain or Johannitus, who lived early in
the ninth century.3 He was responsible for many translations
of the Greek masters, and so excellent was his work that he is
said to have received for his manuscripts their weight in gold.
That he showed some originality is evident from his original
work, Questions on Medicine, and from his Ten Treatises on the Eye,
which is probably the earliest known textbook of ophthalmology.
By this time papyrus and parchment had been supplanted by
paper invented in China, and a paper factory had been established
in Baghdad (a.p. 794).

Rhazes and Avicenna

Arabic medicine now entered upon a period of intense
activity, and there appeared one of the greatest, if not the

1 A. O. Whipple, “ Roéle of the Nestorians as the Connecting Link between Greek
and Arabic Medicine,” Ann. Med. Hist., 1936, vol. viii. p. 313

* E. G. Browne, Arabian Mediwcine (Fitzpatrick Lectures), 1921, p. 28. (Probably the
best and most concise account of the subject by an acknowledged authority.)

* .. M. Sa’di, “A Bio-bibliographical Studv of Hunayn Ibn Is-Haq Al-Ibadi
(Johannitus), A.p. 809-877,” Bull. Hust. Jggi, 1934, vol. ii. p. 409
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greatest, of Moslem physicians. Abt Bakr Muhammad ibn
Zakariyya (A.D. 860-932) was born at Rai, in Persia, near
the modern Teheran, and is therefore commonly known as
RHAzEs.?

Originally a philosopher and musician, he did not commence
the study of medicine until he was forty years of age, but that he
made good use of the remainder of his long life is evident from
the volume of his work. The folio edition, in Latin, dated 1486,
of his Liber Continens, is said to weigh twenty-two lbs. Rhazes
practised in the town of his birth and afterwards at Baghdad. It
is said that when he was asked to choose a site for the hospital
there, he hung pieces of meat at various points in the city, and
selected the place at which putrefaction was longest delayed. To
this hospital he became chief physician. At an early stage of his
career he unfortunately quarrelled with the ruler of Bokhara, who
ordered him to be struck on the head with his own book until
cither his head or his book was broken. The head was the first
to give way, and the injury is said to have caused blindness in
later life. When in old age it was suggested to him that his
sight might be improved by operation, he declined on the grounds
that he had seen enough of this world’s sorrow and misery. Yet
Rhazes did not allow physical infirmity to interfere with his life
mission. He was the author of about a hundred and fifty works,
some of which have becn lost. His most famous book deals with
his most noteworthy contribution to medicine, the distinction
between smallpox and measles. Apparently these were the only
two endemic infectious diseases known to the Arabs. Rhazes
gives a clear picture of cach, in a passage which must be regarded
as a medical classic. Only one sentence need be quoted : * Excite-
ment, nausea, and unrest are more prominent in measles than in
smallpox, whilst the aching in the back is more severe in smallpox
than in measles.” An English translation of the volume, On Small-
pox and Measles, undertaken for the Sydenham Socicty by Green-
hill, appeared in 1848.2 The most important of Rhazes’ works,
however, is the encyclopazdia of medicine known as E! Hdwi, or
in Latin Liber Continens. The Latin version, published in 1486 at
Brescia, is extremely rare, and no complete manuscript of the original
! P. Ménétrier, “ Le Millénaire de Razés,” Bull. d’Hist. Mdd., 1931, vol. xxv. p. 191 ;
L. M. Sa’di, *“ The Milleruum of Ar-Razi (Rhazes), A.p. 850-932,” Ann. Med. Hist.,

1935. vol v p 62
* W. A. Greenhill, trans. of A Treatise on the Smallpox and Measles, by Rhazes, Sydenham

Society, 1848 8
9
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exists. Professor Browne,! who has translated such fragments of
the work as are still in the Bodleian Library, “ doubts if more
than half of this immense work exists at all at the present day.”

Rhazes adopts the characteristically Arabic method of prefacing
his own views by those of other writers.2 ‘ So-and-so says,” he
writes, and finally “ but I say,” etc. On the subject of asthma
he tells us that “ Ben Mesue said, ¢ Let persons troubled with
asthma take two drachms of dried and powdered fox lung in
their drink.” Galen said that many cure asthma with owls’
blood given in wine. I say that owls’ blood is not to be given,
for I have seen it administered, and it was useless.” El Hdwi
contains many case histories, well recorded, for Rhazes was a close
follower of Hippocratic methods. He discountenanced the claim,
then so often affirmed, that disease could be diagnosed simply by
inspection of the urine, and he was strongly opposed to all magic
and quackery. His encyclopadia comprises not only medicine,
but also philosophy, astronomy, and mathematics, for like many
other sages Rhazes was a man of wide interests. Much smaller,
but no less interesting, is the small textbook of medicine, dedicated
to the ruler Manstr ibn Ishaq, and called AMansiri or *‘ Liber
Almansoris.” It deals with such subjects as * Physiognomy, with
Advice on Slave-buying.” ‘“ Medical Hints for Travellers,” and
‘ Bites of Venomous Beasts.”

A contemporary of Rhazes who lived in another part of the
Moslem Empire deserves mention as a writer of note. Isaac
Jub&EUs (A.D. ¢. 845-¢. 940), an Egyptian Jew and physician to the
rulers of Tunisia, was the author of books on diet, on fevers, on
simple drugs, and on the urine. His collected works, printed in
1515, were greatly in demand as late as the seventcenth century,
and he is quoted by Robert Burton (1577-1640) in the Anatomy
of Melancholy. A number of pithy aphorisms are included in his
Guide for Physicians® For example : ‘‘ Ask thy reward when the
sickness is at its height, for being cured the patient will surely
forget what thou didst for him.” Another maxim is : * Should
adversity befall a physician, open not thy mouth to condemn,
for each hath his hour.” A third runs thus : “ Treating the sick
is like boring holes in pearls, and the physician must act with
caution lest he destroy the pearl committed to his charge.”

1 E. G. Browne, Arabwan Medicine, 1921, p. 48
8 E. T. Withington, Medscal History from the Earliest Times, 1894, p. 146
3 E. G. Browne, loc. aut
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The summit of excellence in Arabian medicine was reached
by Abu Ali al Hussein ibn Abdallah ibn Sind, a name which has
fortunately been contracted into AVICENNA (A.D. g80-1037). Like
Rhazes, he was a Persian, born near Bokhara, and he has been
called, with some justification, the Prince of Physicians.? He
appears to have been something of an infant prodigy, as he knew
the Koran by heart before he was ten years old. Turning his
attention to medicine, he soon achieved a great reputation, as
i evident from his appointment as Court Physician at the age
of eighteen years. The perquisite of this office which he most
highly prized was free access to the royal library, which contained
many priceless manuscripts. Avicenna appears to have been a
wandcrer ; we find him at Khiva, at Jurjan, at Isfahan, and at
Hamadan, where he died after many vicissitudes. His tomb is
still a place of pilgrimage. Engaged in the care of others, he took
little count of his own health, and though he worked hard he also
loved wine and minstrelsy. This reputation has led certain
writers to identify him with the poet Omar Khayyam. Omar,
however, was never highly estcemed in Persia as a poct, and was
popularized only in England by Edward Fitzgerald in his classic
translation. One stanza may well apply to Avicenna :

Up from Earth’s Centre through the Seventh Gate
I rose, and on the Throne of Saturn sate,

And many a knot unravelled by the Road,

But not the Master-knot of Human Fate.

Certainly the personality of Avicenna resembled that of Omar.
It may be that alcohol shortened his life, for he died at the age
of fifty-eight, but his literary output was great, and his work
exercised a profound effect upon European medicine. As a
philosopher, he was at one time renowned ; as a physician, his
influence still lives. Professor Browne ranks him as equal to
Aristotle. Dr. Max Meyerhof 2 writes of Avicenna’s great book,
the Canon of Medicine, *“ Probably no medical work ever written
has been so much studied, and is still in current use in the
East.” In the five books which compose his Canon, or Q anin,
Avicenna endeavours to reconcile the teaching of Galen with
that of Aristotle. It is a lengthy work, and probably on that

1 J. A. Chatard, ““ Avicenna and Arabian Medicine,” Johns Hopk. Hosp. Bull., 1908,
vol. xix. p. 157
* M. Meyerhof, “ Science and Medicine” in The Legacy of Islam, ed. Sir T. Arnold, 1931
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account it was regarded by Arnold of Villanova as ¢ scribblings
and by Avenzoar as ‘‘ wastepaper.”” Nevertheless, the Canon
was highly prized in the later Middle Ages, was used as a text-
book in many medical schools, even in that of Montpellier as
late as 1650, was eventually printed in numerous editions, and
was the subject of many commentaries. An English translation
of Book 1, in 1921, was undertaken by O. C. Gruner.! Avicenna
introduced many aphorisms into his work. ‘ The body, to be
in a healthy state, must have the heart warm, the nerves cold,
and the bones dry.” ‘‘ Extreme pain in the abdomen, with fever,
is serious.” ‘“ If a patient makes movements with his hands as
if picking things off himself, it is a sign of death.” In the Canon,
pulmonary tuberculosis is for the first time regarded as a con-
tagious disease. The fifth book of the Canon is devoted to drugs,
to the methods of preparing them, and to their action. It was
accepted as the most authoritative text up to the time of the
Renaissance (Plate xv).

The Canon of Avicenna supplied a great deal of information
outside the scope of the modern textbook of medicine. Discussing
the choice of a residence, Avicenna gives valuable hints which
may still apply. He notes the effect upon health of water supply,
climate, the seasons, bathing, sleep, and emotional disturbance,
and he makes some interesting remarks on the therapeutic value
of music. Advice to travellers is included, and there is a chapter
on the care of the aged. In his confident and dogmatic method
of expressing himself he resembles Galen, and it is perhaps largely
on that account that his teaching was, like that of Galen, regarded
as authoritative for many years after his death.

Arabian Surgery in Spain *

The Arabs were not well versed in the art of surgery. During
the time of the Moslem Empire, and indeed throughout all history
until recent times, surgery was regarded as inferior to medicine,
and its practice was relegated to craftsmen rather than to scholars.
At the time of which we speak there existed a still more powerful
drag upon surgical progress, the neglect of anatomy and

1 O. C. Gruner, The Canon of Avicenna, Book 1., 1921

* Zaki Aly, ““ Chirurgic arabe en Espagne,” Bull. Soc. de I'Hist. de Méd., 1932, vol.
xxvi. p. 236 ; H. P. J. Renaud, ‘“ Les Ornigines de la Médecine arabe en Espagne,”
Bull. d'Hsst. Méd., 1935, vol. xxix. p. 321
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PLATE XV EARLY ARABIAN SURGERY
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physiology, those two great sciences which were the first to
revive at the Renaissance. It is therefore all the more interesting
to find that towards the end of the period under discussion, an
Arab surgeon did appear with ideas ahead of his time.! ALBUCASIs
(a.p. 936-1013) (sometimes written Abulcasis) was born in
Cordova (or Cérdoba) (Plate xvi). The centre of interest, in
medicine at least, had shifted by this time to the Western
Caliphate. Cordova, a large and important city, with a popula-
tion of over a million, had become a centre of commerce and of
culture.? The facts that the library contained 200,000 volumes,
that there were fifty hospitals in the city, and that the university
was founded in the eighth century, suggest that during the lifetime
of Albucasis, Cordova stood high as a seat of medical learning.
Albucasis did much to raise the status of surgery which, he tells
us, ‘“ had passed into the hands of vulgar and uncultivated minds
and had fallen into contempt.” His chief work was called the
Collection, or Tasrif, and was a complete account of surgery and
medicine. The surgical portion, produced separately, was the first
illustrated work on surgery (Plate xvir). It was repeatedly trans-
lated into Latin, one of the earliest translations being that of
Guy de Chauliac, the great medizval surgeon. The work con-
tains many illustrations of surgical instruments and appliances.?
““ Surgical operations,”” remarks Albucasis, “ are of two kinds,
those which benefit the patient and those which usually kill him.”
That he was a conservative surgeon is evident from the motto
‘“ Gaution,’ with which he begins and ends his book. The cautery
was the favourite instrument, and to its use the first book is devoted.
The second book is virtually a compilation from Paul of Agina,
and deals with lithotomy and other operations, while the third
book is devoted to fractures and dislocations. It is interesting
to compare the surgical methods of Albucasis with those of the
Arabian surgeons of to-day, as described in Hilton-Simpson’s
work (cf. p. 9).

Spain was the home of several other Arabian physicians of
the twelfth century. Little is known of the life of AVENZOAR (A.D.
¢. 1072-1162), but his treatise, entitled Thesir (or * Assistance )
had a far-reaching influence in Europe, and exists in many
1 M. S. Spink, ‘“ Arabian Gynazcological and Obstetrical Practice Illustrated from
Albucasis,” Proc Roy Soc. Med. (Sect. Hist.), 1937, vol. xxx. p. 653
* J. W. Draper, History of the Intellectual Development of Europe, 2 vols., 1864, vol. ii.

P- 29
8 T, Meyer-Steineg and K. Sudhoff, Geschichte der Medizin, Jena, 1921, p. 161
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Latin versions. He is credited with having discovered the itch
mite (acarus scabei), *‘ a very small beast, so small that he is
hardly visible.”

A careful observer, Avenzoar records a number of interesting
cases, as, for example, a case of rupture cured by rest. “1I
told him to eat nothing but baked bread and boiled sparrows
and to rest quietly on his back for two months, so that he could
not cven say his prayers, save in his heart. He got perfectly
well.”  Avenzoar is said to have been thc first to suggest that a
patient suffering from ccsophageal stricture might be fed by
nutrient cnemata.

AVERROES (A.D. 1126-1198) was a friend and pupil of Avenzoar,
a frce-thinking philosopher of the Aristotelian school, whose
unorthodox opinions involved him in trouble, for he died in
prison in Morocco after spending most of his life at Cordova.?
Although his medical work, the Collzget (or * Universals ”’) was
translated into Latin, his influence was mainly that of a philo-
sopher.?  Another distinguished philosopher was the Jew, Moses
ben Maimon, or MAIMONIDES (A.D. 1135-1204).5 He was born in
Cordova, and grew up at a time when the sun of Arabic culture
was setting. Doomed to banishment becausc he would not accept
the Moslem faith, he wandered to Morocco, and then to Cairo,
where laws were more lenient and where he acquired so great a
reputation that, despite his religion, he was appointed physician to
Saladin, the Saracen leader who so frequently met the Crusaders in
battle. It is said that Richard Ceceur de Lion also desired Mai-
monides as personal physician but that he dcclined this offer. He
is said to have been the original of the physician El Hakim, who
figures in Sir Walter Scott’s Talisman.® For the benefit of the eldest
son of Saladin he wrote a guide to personal health, or Book of
Counsel. It includes a talk on the worthlessness of riches and the
importance of character. True happiness was to be found only
in things of the spirit.5 Another work dealt with poisons, including
those introduced by the bites of snakes, scorpions, dogs, and,

1 1. Abraham, E. R. Bevan, and C. Singer, The Legacy of Israel, 1927, p. 190
* G. G. Coulton, ** Averrhoism,” Studies n Medieval Thought, 1940, p. 121
* W. Mendelson, ‘ Maimomdes. a Twelfth-century Phvsician.”  Ann. Med. Hist.,
1923, vol. v. p. 250 ; W. M. Feldman, * The Life and Medical Work of Maimonides,”
Proc. Roy. Soc. Med. (Sect. Hist.), 1935, vol. xxvili. p. 1544
* G. K. Tallmadge, *“ The Character of El Hakim in The I'alisman,” Ann. Med.
Hist., 1938, vol. x. p. 318
5 H. A. Savitz, * Maimonides’ Hygiene of the Soul,” 4nn. Med. Hist., 1932, vol. iv.
p. 8o
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“ worst of all,” he tells us, the bite of a fasting man. Treatment
should consist in keeping the wound open, and abstracting the
poison by sucking, cupping, scarification, cauterization, and the
application of a tight bandage above the wound, if situated in a
limb. The long incubation period of rabies is noted. In this
work, as also in the work, On Causes and Nature of Disease,
Maimonides shows his wisdom by advising simple drugs rather
than complicated mixtures and by his opposition to all forms of
magic and astrology. This scarch for causes suggests that he was
far ahead of his time, as does also his advocacy of fresh air, and
his belief in the close relationship between mental and physical
health.  Aphorisms according to Galen is the title of his most
valued work. In the 1,500 aphorisms, arranged under twenty-
five hcadings, there is embodied all that was best in Galen’s
teaching, stated with praiscworthy brevity.! To the busy prac-
titioner who had no time to scarch for information in the
immense labyrinth of Galen’s original works, this synopsis must
have been invaluable. Maimonides had a very large practice
in Cairo, and thc fact that his literary output was of such high
quality reveais him as a keen scholar and a tircless worker.
The Aphorisms is carefully annotated, and the source of every
statement is quoted. Not only was Maimonides a distinguished
physician, he was a talented philosopher. In his Guide for the
Perplexed he reconciled religion with medicine, and showed how
each might assist the other. For him the patient was always a
human being, not merely a case.

The tomb of Maimonides at Tiberias is still a place of pilgrim-
age, which is not surprising, as he was held in great esteem by
his colleagues and is still regarded as one of the greatest of the
many grcat Jewish physicians. All his works were written in
Arabic. A few were translated and printed in Latin in the
fifteenth and sixtcenth centuries, but no English translation is
available.

Hospitals, and the End of the Moslem Empire

Mention has already been made of the great teaching hos-
pitals at Jundi-shapur and at Baghdad. Even more magnificent
were the hospitals of Damascus, of Cordova, and of Cairo. The
Mansur hospital at Cairo, for example, had male and female
1 D J. Macht, *“ Moses Maimonides, Physician and Scientist: The Wilham Osler
of Medieval Arabic and Hebrew Medicine,” Bull. Hist. Med., 1935, vol. ii1. p. 585
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wards for general cases, also wards reserved for wounds, for eye
diseases, and forfevers, the last-mentioned being cooled by fountains.
There were courtyards for lectures, a botanical (or herbal) garden,
a dispensary, and a library with six librarians. Fifty speakers
recited the Koran day and night without ceasing, while at night
soft music was played to lull the sleepless, and there were story-
tellers to amuse all. Each patient, on departure, was giveh a sum
of money, sufficient to tide him over convalescence, until he
should be fit to resume work. Withington 1 tells us that this
hospital was completed in A.D. 1284. Masons and carpenters
were brought from all parts of Egypt. Loiterers in the street,
and passers-by, whatever their rank, were obliged to assist in
the holy work, insomuch that ‘“ most people avoided going that
way.”’

When this great hospital was opened the day of Arabian
medicine was already far spent. The Moslem Empire had been
subjected to hard blows from the east and from the west. Cordova
had fallen in 1236, though Granada resisted conquest for 200 years
longer. Baghdad was sacked by the Mongols in 1258. The lands
of Islam had become too unsettled to provide a suitable field
of learning for scholars, and in any case the famous medical school
of Salerno was already well established. Europe was once again
to provide the intellectual centre to the known world.

So ended the bright epoch of Arabian medicine. Further
rescarch may show that the Arabs have contributed to medical
progress a share even greater than can at present be claimed.
That it was a great contribution is certain, for not only did they
preserve the Greck lcarning, but they also added much of their
own. To quote Dr. Meyerhof 2:  Islamic medicinc reflected
the light of the Hellenic sun, when its day had fled, and shone
like a moon in the Dark Ages. Some bright stars lent their own
light, and the moon and stars alike faded at the dawn of the
Renaissance, though their influence remains to this day.”

Monastic Medicine

After the downfall of the Roman Empire, medicine followed
two distinct and divergent paths, which went their separate ways

* E. T. Wathington, Medical History from the Earliest Times, 1894, p. 166
* M. Meyerhof, in The Legacy of Islam, ed. Sir T. Arnold, 1931, p. 354
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PLATE XVII ARABIAN SURGICAL INSTRUMENTS
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PLATE XVIII THE PATRON SAINTS OF SURGERY
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until they fused five hundred years later in the school of Salerno.
One path, that of Arabian medicine, we have just traced in its
long journey. The other, hidden in cell and cloister, and on that
account sometimes called monastic medicine, is not so easy to
follow.? It was no path of progress, yet it served a useful function
in transmitting to the more enlightened time which followed part
of the great heritage of Greck medicine which might otherwise
have been lost. The relapse of medicine into the hands of a
priestly class is not surprising. One of the fiist principles of
Christianity was the healing of the sick, and the quiet retreat
from the world’s strife which the monastery offered was attractive
to those of scholarly bent. The manuscript works of the Greek
masters of medicine were now safe in the keeping of the Church.
Many an unknown monk toiled for years copying, illuminating,
and translating the classic authors. Adjoining the monastery
there was often a herb garden, where simple vegetable remedies
were grown, and another adjunct was the hospice, in which the
sick were nursed back to hcalth.

Nevertheless the physical means of healing were regarded as a
mere adjunct to the spiritual cure. The early Christians, if they
did not actually view disease as a punishment for sin, as did their
pagan ancestors, at least regarded it as a discipline to be patiently
borne and endured. Any investigation into the natural causes of
sickness was out of the question. The means of healing adopted
by the Church were strangely like those of the Aesculapian temples.
Prayers, litanies, and paternosters took precedence over drugs, and
the churches dedicated to certain saints and martyrs, were places
of pilgrimage for the sick. Votive offerings were revived, and so
was temple-sleep or incubation, although now in Christian
churches in place of pagan temples.

Among the carliest Christian saints to be associated with the
healing art were the twin brothers Cosmas and Damian. They
were Arabian physicians, who travelled far and wide, preaching
Christianity and curing the sick (Plate xvi). Condemned to
death by drowning, they were rescued by an angel, after which,
when burning and stoning had failed to disrupt body and soul,
they were bcheaded in A.p. 303. They became the patron
saints of surgery, and miracles such as they performed during life
were continued after their death in churches at Byzantium and
1 L. Thorndike, History of Magw and Experimental Science, New York, 1923-41, vol. 1.
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clsewhere.! In those days the unorthodox were liable to suffer
at the hands of their fellow Christians, and it is not surprising
to learn that Priscillian, a Spanish monk, was burned alive in
A.D. 385 for suggesting that the signs of the zodiac might preside
over the various organs of the body, a view which became widely
adopted at a later date. Saint Patrick, who had carried the work’
of evangelization as far as Ireland, established there a centre of
missionary enterprise. Among his followers were Saint Columba,
Saint Gall, and Saint Cuthbert.

Saint Columba landed in the little Scottish island of Iona in
A.D. 563, there to establish a monastery, which included a herb
garden and a hospice.

Saint Gall (A.p. 614) travelled as far as Switzerland, where one
of the cantons still bears his name.? There still exists a plan of
his monastery and of the garden, the latter showing fields devoted
to various medicinal plants : lily, sage, rue, fennel, pennyroyal,
mint, rosemary, cumin, and other herbs.

Saint Cuthbert (0. A . 635) was associated with Lindisfarne on
the Northumbrian coast. An illustrated manuscript of the
twelfth century, in the Bodleian Library, describes many of his
miraculous cures.

Patron Saints in Medicine

In the Middle Ages therc were many saints, besides Saint
Cosmas and Saint Damian and the others just mentioned, whose
names were associated with the art of healing.

As the Christian Church of early times became more powerful,
an cffort was made to replace the signs of the zodiac, allotted to
organs and members of the human body, by patron saints, who
were belicved to dominate the various parts. Thus, Saint Blaise
or Blasius dominated the throat ; Saint Bernardine the lungs ;

1 K. Sudhoff, * Healing Miracles of SS Cosmas-Damian and Cyrus-John,” Essays
1 the History of Medwcine, trans F. H Garrison, New York, 1926, p. 219, C. and D.
Singer, * On a Mimature ascribed to Mantegna, of an Operation by Cosmas and
Darmian,” Contributions to Medical and Brological Research. Osler’s 7oth Birthday volume,
New York, 1919, p. 166; L. M Zimmerman, “ Cosmas and Daman, Patron Saints
of Surgery,” Amer. Four. Surg., 1936, vol. xxxu1 p 160. L. Olver, “Ies Images de la
Confrénie des Bienhcurcux Martyrs Saint Cosmie et Saint Darmmen.” Bull d'Hist
Mdd., 1929, vol. xxu1, p. 184; C G Cumston, ** A Note on St. Cosmas and St.
Daman, the Patron Saints of the Confratermity of the Surgeons of France,” Proc.
Roy. Soc. Med., 1018, vol. x1. p 70

* D Ricsman, The Story of Medicine in the Aiddle Ages. New York, 1933, p 193
E. M. Holmes, “ Horuculture 1n Relation to Medicine,” Jour. Roy. Hort. Soc , 1906,

vol, xxx. p. 42
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Saint Apollonia the teeth; Saint Lawrence the back; and
Saint Erasmus the abdomen.! Sometimes more than one saint
held sway over the part. For example, the patron saints of the
eyes were Saint Bridget, Saint Triduana, or Saint Lucia,® accord-
ing to the country. Frequently the association arose during the
‘life of the saint. For example, Saint Triduana of Scotland,
admired by a Pictish chief on account of her eyes, is said to have
plucked them out and presented them to her lover impaled on
a skewer. Pictures of Saint Triduana illustrate this incident.
That belief in tradition dies hard is proved by the fact that as
recently as 1927, according to Comrie,® persons with eye disorders
still visited Saint Triduana’s well at Holyrood, Edinburgh,
although the well house had been removed from its original site
(Restalrig) to another well about a mile distant.

To other saints was accredited the power to cause or to cure
certain diseases. Saint Dymphna, a martyr of the seventh cen-
tury, was one of the saints invoked in cases of insanity. In vertigo
and epilepsy prayers were offered to Saint Avertin, while diseases
of the rectum, such as hemorrhoids or fistula, apparently common
in medizval times, were healed by the intervention of Saint Fiacre.
The effigy of this saint adorned the inn at Paris where carriages
were first offered for hire, a circumstance which led to the intro-
duction of the French word flacre, to signify a horse cab.

Onc of the best known of the patron saints, as might be ex-
pected, was Saint Roch, who presided over plaguc.t Born in
Montpellicr, of noble parents, about the beginning of the four-
teenth century, he devoted his energy and his wealth to the care
of the stricken pcople while the Black Dcath was devastating
Europe. After he had visited many cities on his mission of mercy,
he was himself a victim of plague at Piacenza, where he crawled
outside the walls to die. Each day his dog brought him a loaf
of bread, none knew from whence. Then an angel appeared one
night, and hcaled his sore so that he recovered. Returning to his
native Montpcllier, he was not recognized, but was arrcsted as a
spy and cast into prison, where he died, leaving this message: ““ All

1 M. Bortarel, *‘ Les Saints guénisseurs,” Parnis Méd.. 1921, vol xm p 116; 1922,
vol. xiv. p. 127 ; G. Gordon-Taylor, ‘ Abdominal Injunes,” Bnit. Jour. Surg., 1938,
vol. xxvi. p. 217 (contains reference to St. Erasmus)

2 R. Greff, “ Santa Luaia, die Schutzheihge Hilferin und Retterin der Augcnkrankcn,
Klin. Monatsbl f. Augenheilkunde, 1938, vol. ¢ p. 97

3 J. D. Comrie, Hustory of Scottish Medicine, 1932, 2 vols., vol. i. p. 45

¢ Raymond Crawford, Plague and Pestience in Literature and Art, Oxford, 1914, p. 105
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those stricken by plague who pray for and through the merit
and intercession of Saint Roch shall be healed.” The cult of
Saint Roch did not appear immediately, but it became widespread
during the fifteenth century, when his effigy was often carried in
processions in order to check an epidemic.

Other saints associated with plague are Saint Sebastian and’
Saint Cyprian.

St. Vitus’s Dance and St. Anthony’s Fire

Cecrtain saints have given their names to diseases.? A familiar
example is St. Vitus’s Dance, or chorea. Saint Vitus was a Sicilian
youth who, just before he suffercd martyrdom under the Emperor
Diocletian in A.p. 303, prayed to God that all who should com-
memorate the day of his death might be protected from the dancing
mania. The dance of Saint John or Saint Vitus, usually associated
with the name of the latter saint, was characterized by a complete
loss of control of the persons affected, who continued to dance in
wild delirium until they fell to the ground exhausted. Although
the last known epidemic of this nature occurred in Germany and
the Netherlands in the fourteenth century, following close upon
the Black Death, the mania dated from the tenth century or
carlier, and it appeared at intervals during the Middle Ages.?
In Italy, especially in Apulia, it was attributed to the bite of a
venomous spider, the tarantula, and was accordingly called
tarantism. It was said to be rclieved by music of a lively and
impassioned nature, the Tarantellas, some of which have been
preserved. Tarantism was at its height in Italy in the seventeenth
century, long after the St. Vitus’s Dance of Germany had dis-
appeared. The dancing mania of Germany was regarded as the
work of the devil, curable only by the Church, until Paracelsus
attempted to prove that it was really a disease, chorea. Diseases,
Paracelsus affirmed, should not be named after saints, as all could
be ascribed to natural causes. Hippocrates, it will be remembered,
held a similar view regarding “ the sacred disease,” epilepsy.

Another saint whose name was linked with a disease was Saint
Anthony.® There have been various interpretations of ‘¢ St.

1 R. Fletcher, “ Some Diseases Bearing Names of Saints,” Bristol Med.-Chir. jour.,
1912, vol. xxx. p. 289
* J. F. K. Hecker, The Efndemics of the Middle Ages, trans. by B. G. Babington, Syden-
ham Society, 1844, p. 93
* D. H. Kerler, Dt Patronate der Heiligen, Ulm, 1905
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Anthony’s Fire,” a name sometimes applied to erysipelas even in
modern times. Saint Anthony was born in Egypt in A.p. 251.
The disease to which his name was applied was common, in
epidemic form, throughout the Middle Ages, when it was also
termed ignis sacer, feu sacré, and mal des ardents. The last-
mentioned is now believed to have been bubonic plague, the other
two were synonyms for St. Anthony’s Fire. Some cases, or even
epidemics, may have been erysipelas, but the accepted explana-
tion identifies St. Anthony’s Fire with ergotism, arising from the
use of bread prepared from grain infected by claviceps purpurea or
rye disease.? The victims suffered from severe burning pain and
cramp in the limbs, followed by a long and painful stage of gangrenc
and separation. The disease was particularly severe in France
during the tenth and eleventh centuries, but many epidemics
have been reported since then, and in the nineteenth century
epidemics of ergotism appeared in Russia.? Saint Anthony is
represented in art as a tall man, bearing a staff with bells
attached, and accompanied by a hog with a bell fastened to
one ear.

The pursuit of learning by the monks of those dark ages was
encouraged by a number of wise and influential rulers. Thcodoric,
king of the Ostrogoths (A.D. 454—526), fostered the cultural life
of the countries he had conquered, and encouraged the monks
to undertake the care of the sick poor, a duty which had pre-
viously devolved upon the Roman archiatri. His chief minister,
Cassiodorus (490-585), founded two monasteries at his ancestral
home of Squillace in Calabria, the *“ toe ” of Italy, and encouraged
the collection and copying of medical manuscripts.

Associated with Theodoric in his work of charity was St.
Benedict of Nursia (480-543), who regarded the care of the sick
as one of the leading objects of the order he founded. The rules
of the Benedictine monks were less stringent and more hygienic
than those of other orders. The hours of sleep and exercise werc
reasonable, and there was ample time for study and for the copy-
ing of manuscripts, a task favoured by those in authority. The
monks were encouraged to study Greek, to read the works of
Hippocrates and Galen and the Byzantine commentators, and
above all to master the writings of Dioscorides on the nature and
uses of herbs. On the summit of Monte Cassino, near Salerno,
t E. Ehlers, L’Ergotisme, Paris, 1902

¢ F. G. Clemow, The Geography of Disease, Cambridge, 1903, p. 163
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Benedict founded his monastery, which was destined to take an
important part in the foundation of that famous first school
of medicine.

Among the great rulers who favoured the literary efforts of
the monks were Charlemagne (A.p. 768) and Alfred the Great
(a.p. 871). The earliest surviving Saxon medical manuscript is
the Leech Book of Bald, which was written in the tenth century.?
It is a strange mixture of charms and incantations, with the
names of many herbal remedies and indications for their use.?

Before leaving the rather arid subject of monastic medicine
one other name must be mentioned, that of HILDEGARD oF BINGEN
(A.D. 1098-1179), who is credited with many miraculous cures.
This clever and learned woman, sometimes called Saint Hilde-
gard, though she was never canonized, spent most of her long life
as abbess of a Benedictine nunnery at Bingen on the Rhine.3 She
made no serious contribution to medicine, and the most interest-
ing of her works are those in which she describes her visions,
which revealed to her the structure of the universe and the nature
of the soul. The Scivias is illustrated by most curious illumi-
nations, resembling the drawings of William Blake. The fact
that some of them show a series of fortification lines has suggested
to Dr. Charles Singer that Hildegard was a victim of migraine.*
Hildegard’s Physica contained some curious remedies. For leprosy
she recommended an ointment made from uunicorn’s liver and
white of egg, and she even tells her rcaders how to capture a
unicorn, using a young woman as the bait.

The School of Salerno

The charming scaside town of Salerno, some thirty-five miles
south of Naples, will ever be remembered as the seat of the
first organized medical school in Europe. At Salerno, after
five centuries of comparative stagnation in the widely scattered
monasterics of Christendom and in the cities of the vast Moslem

' T. O. Cockayne, Leechdoms, Wortcunmng, and Starcraft of Early England, 1864-66,
vols.

? J. F. Payne, English Medicine in Anglo-Saxon Times (Fitzpatrick Lectures), 1904, p. 39
% G. M. Engbring, ** Saint Hildegard, Twelfth-century Physician,” Bull. Hist. Med.,
1940, vol. viii. p. 770

s C. Singer, * The Visions of Hildegard of Bingen,” in From Magic to Science, 1928,
chap. vi.: * The Scientific Views and Visions of Saint Hildegard, 1098-1180,” in
Studies 1n the History and Method of Science, 1921, vol. 1. p. 1
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Empire, medical learning became established on a sound basis.?
Although the School of Salerno produced no brilliant genius, nor
any startling discovery, it may at least be claimed that here was
planted the seed which was to come to full fruition in the brilliant
epoch of the Renaissance a few centuries later. A famous health
‘resort since early Roman times, easy of access from all directions,
and close to the Greek-speaking lands of Sicily and southern Italy,
it is not surprising that Salerno was chosen as a Civitas Hippo-
cratica, a meeting place for physicians of every race and creed.
*“ The flowering time of Salerno covered the period of the Crusades
(1096-1270).” 2 Regarding the origin of the school, no accurate
details are available. According to legend it was founded by
“ four masters ’—Elinus the Jew, Pontus the Greek, Adale the
Arab, and Salernus the Latin. Such a legend at least points to
two conclusions : that the school was open to all, irrespective of
language or nationality, and that it was a lay foundation, and
not, as some have supposed, a product of the adjacent monastery
of Monte Cassino. It is known, however, that friendly relations
existed between the Benedictine monks and the Salernitans, and
there can be little doubt that the valuable collection of medical
manuscripts at Monte Cassino were available to the physicians
of Salerno. Some contend that the school was founded by Charle-
magne ; others that it was a direct outcome of Arabian medicine,
but there is no strong evidence that either view is correct. It is
now generally accepted that Salernitan medicine bears little or
no trace of Arab influence. Indeed, to quote again from Rash-
dall’s famous work on medixzval universities, “so far from the
rise of the fame of Salerno having been due to Oriental influences,
it was these influences which brought about its fall. It was the
increasing popularity of the Arabic medicine in the thirteenth
century, combined with the growth of medical faculties elsewhere,
which destroyed the popularity of the more conservative Civitas
Hippocratica.” 8 The only certain facts are that it came into
being in a somewhat obscure fashion about the ninth century,
that it reached the zcnith of its fame in the tenth or eleventh
century, that in the thirteenth century it gave way to the adjoin-

* G. W. Corner, “The Rise of Medicine at Salerno in the Twelfth Century,” in
Lectures on the Hustory of Mediwcine, Mayo Foundation, 1937, p 371
3 K. Sudhoff, ¢ Salerno, a Medieval Health Resort and Medical School ” 1n Essays
in the History of Medicine, 1926, trans by F. H. Garrison, p 245
% H. Rashdall, The Unwersities of Europe 1n the Middle Ages, new ed. by F. M. Powicke
and A. B. Emden, 1936, 3 vols., vol. 1, p. 75
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ing school of Naples and to the newly established universities of
Montpellier and Bologna, although it lingered on, in name at
least, until it was finally closed by Napoleon in 1811. Not a
trace of its existence is to be found in Salerno to-day.?!

Salerno owed much to Duke Robert Guiscard, the Norman
knight who captured the town in A.D. 1075, after a siege of eight’
months, and who made it his capital and a great centre of trade
and of culture.

For our scanty knowledge of the teachers of Salerno we are
indebted to the researches of De Renzi, who published all the
available information and manuscripts.? One of the earliest
Salernitan masters was GARIOPONTUs (d. 1050), of whose life little
is known. His Passionarius, a textbook of medicine, enjoyed a
wide vogue, though it was mainly derived from Greek writings.
Rashdall calls it *“ a compilation with an earlier tradition behind
it.” Gariopontus disregarded mystical medicine, but he quotes
freely from Hippocrates, whom he highly revered.

Another textbook was the Practica of BARTHOLOMEUS ANGLICUS,
in which stress was laid upon the pulse and the urine in diagnosis,
and upon venesection and diet as means of treatment.

BarTtHOLOMEW the Englishman was the author of a popular
encyclopedia, De Proprietatibus Rerum, which was a widely read
book of popular information during the Middle Ages, and which
gives a clear picture of the life and learning of the time (thirteenth
century) ® (Plate xx1). It was translated into English by John of
Trevisain 1397. The edition edited by Wynkyn de Worde, which
appeared in 1495, was one of the finest and earliest books to be
printed in England. A subsequent edition by Berthelet (1535),
is well known to bibliophiles.

Of greater interest are the women doctors who taught in
this progressive school. Here again we enter the realm of legend,
as it is not certain whether the ¢ ladies of Salerno ** were anything
more than nurses and midwives.® Of them we know little more
than their attractive names : Trotula, Abella, Rebecca, Con-

! C. Daremberg, “De ’école de Salerne,” in La Médecine, Histore et Doctrines, 1865,
. 123
? S. De Renzi, Storia documentata della Scuola Medica di Salerno, 1875, 2nd. ed., 5 vols.
! J. J. Walsh, Medieval Meduane, 1920, p. 192
¢ R. Stecle, Medieval Lore from Bartholomaeus Anglicus, King’s Classics, 1907
8 H. P. Bavon, “ Trotula and the Ladies of Salerno,” Proc. Roy. Soc. Med. (Sect. Hist.),
1940, vol. xxxiii, p. 471 ; K. C. Hurd Mead, 4 History of Women in Medicine, Haddan,
Conn., 1988, p. 127
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stanza, and others. TROTULA is said to be the author of a work on
obstetrics written about A.p. 1050, and she is still better known
as the original of the “ Dame Trot” of modern fairy tales.
Anatomy was taught, not from human dissection, but from the
pig, whose organs were believed to resemble closcly those of man.
"A treatise on the anatomy of the pig, Anatomia Porci, by KopHo
(or Copho), is of great interest as the first textbook of anatomy.!
Usually linked with the school of Salerno is the name of Con-
STANTINE THE AFRICAN (1010-1087), who translated many Arabic
works into Latin, and thus linked together the medicine of East
and West. Born in Carthage, Constantine visited Persia and
India, wandering and studying medicine for over thirty years.
On his return to Carthage he was regarded with disfavour, as
apparently he knew too much, and he was obliged to flee for his
life. He sought refuge at Salerno, where his learning was recog-
nized, and where he was made welcome at the Court of Robert
Guiscard. Whether he taught in the school of Salerno is very
doubtful, but his residence in the town was not long.? He soon
retired to Monte Cassino, becoming a monk and devoting himself
to translating into Latin the works of the Arabic physicians and
the classical Greek medical writings which had been preserved
through the Arabian routc.® It is said that Constantine passed
off many of those works as his own, and that he seldom acknow-
ledged the source of his information. His Pantegni, the “ Whole
Art,” is largely a compilation. Singer is of opinion that Con-
stantine has been grcatly overrated.* Be that as it may, he
deserves credit for his assiduous work in making available for
Latin readers the rich resources of Arabian medicine. Although
it is agreed that Constantine did not confer an Arabian flavour
upon Salerno, he had, according to Thorndike, *“ as good a right
to be called Salernitan as most of the authors in De Renzi’s
collection.”” &

Surgery was not neglected at Salerno. Its principal exponent
was RoGER oF PALERMO who in A.D. 1080 wrote his Chirurgia, or,
1 R. Creutz, “ Der Magister Copho und seine Stellung im Hoch-Salerno,” Arch.
Gesch. f. Med., 1938, vol. xxx1. p 51
* P. Capparoni, Mag:str: Salernitams Nondum Cogmti, 1923, p. 39 (Enghsh trans. )

* L. M. Sa’di, “ Reflection of Arabian Medicine at Salerno and Montpeller,” Ann.
Med. Hist., 1933, vol. v. p. 215 .

¢ C. Singer, From Magic to Science, 1928, chap. vii., “ The School of Salerno and its
Legends,” p. 240

* L. Thorndike, 4 Hutory of Magw and Expenimental Science, New York, 1923-41,

vol L. p. 742
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as it is sometimes called from its opening phrase, Post fabricam
mundi. This work, which was for centuries regarded as a classic,
was revised by RoLAND oF PArMA, a pupil of Roger. The surgery
of Roger is, in the main, conservative and non-operative 1 (Plate
xix). He regarded suppuration as an essential process in the
history of wounds, though he employed ligatures as well as styptics’
to check hemorrhage. Skin diseases were included in the surgery
of that day, and were treated fcr the most part with mercurial
ointment.

Another interesting contribution to Salernitan literature was
made by MusanpiNus,2 who wrote De modo praeparandi cibos et potus
infirmorum ; in other words, a textbook of sickroom cookery.
More interesting still is the work on Medical Ethics entitled De
Adventu Medici, or “ The Doctor’s Visit,”” written by ARCHIMATHEUS
in 1140. The following quotation gives some idea of the nature
of the advice : ‘ When called to a patient commend yourself
to God and to the angel who guided Tobias. On the way,
learn as much as possible from the messenger, so that, if you
discover nothing from the patient’s pulse, you may still astonish
him and gain his confidence by your knowledge of the casc. On
arrival ask the friends whether the patient has confessed, for if
you bid him do so after the examination you will frighten him.
Then sit down, take a drink, and praisc the beauty of the country
and the house, if they dcserve it, or extol the liberality of the
family. Do not be in a hurry to give an opinion, for the friends
will be more grateful for your judgment if they have to wait for
it. If asked to dinner, do not hasten to take the first place unless
is is offered to you. Send often to inquire for the patient, that
he may sce you do not neglect him for the pleasures of the table,
and on leaving, express your thanks for the attentions shown you.”

The Medical Curriculum at Salerno

The study of medicine at Salerno was no haphazard affair.
Early in the twelfth century medical practice had been brought
under official jurisdiction by King Roger II of Sicily, and later,
the Emperor Frederick II, most able and enlightened of the

1 A, Castiglion1, * The School of Salerno (Work of Roger),” Bull. Hist. Med., 1938,
vol. vi. p. 883
% C. Daremberg, La Médecine, Histoire et Doctrines, 1865, p. 154
S Ibd., p. 148
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House of Hohenstaufen, decreed in 1221 that no one should
practise medicine until he had been publicly examined and
approved by the masters of Salerno, “ in order that the king’s
subjects should not incur danger through the inexperience of
their physicians.” Furthermore, no one could proceed to the
study of medicine until he had attained the age of twenty-one
years, had proved his legitimacy, and had studied logic for
three years. The medical course lasted for five years, with an
additional year of practice under the supervision of an older
practitioner. The candidate, having passed the examinaticns,
took the oath to uphold the school, to attend the poor gratis, to
administer no noxious drug, to tcach nothing false, and not to
keep an apothecary’s shop. He then received a ring, a laurel
wreath, a book, and the kiss of peace, after which he was entitled
to call himself Magister or Doctor, and to practise medicine.!
It was at Salerno that the medical man was first called * Doctor.”
The School of Salerno was also the first attempt to co-ordinate
the teaching of medicine without any restriction as to religion or
nationality, and also the first to grant decgrecs after a definite
course of study and examinations.

Famous Graduates

The fame of the Salerno school spread far, and among those
who came to study was GiLLEs DE CorseIL (/Agidus Corboliensis)
(¢. 1200),2 a celcbrated French physician who subsequently
taught in the University of Paris, and who wrote, after the fashion
of the time, two long poems in hexameter, De Pulsibus and
De Urinis, which became widely known. Another famous pupil
of Salerno was MicHAEL Scor (A.p. 1175),% who had a great
reputation as a practitioner, not only of medicine, but also of
the magical art of astrology. One of Michael Scot’s prescriptions
casts an interesting light upon the early history of anaesthesia.
“ Take of opium, mandragora, and henbane equal parts, pound
and mix them with water. When you want to saw or cut a man,
dip a rag in this and put it to his nostrils. He will soon sleep

t L. Thorndike, History of Magw and Experimental Science, New York, 1934—41, vol. ii
3 S. D’Irsay, “ The Life and Works of Gilles de Corbeil,” Ann. Med. Hist., 1923,
vol wii. p. 362
3 J. W. Brown, The Life and Legend of Michael Scot, Edinburgh, 1897. (Michael Scot’s
best-known work, De Phiswonomie, had a wide and long reputation.)
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so deep that you may do what you wish.” It is not easy to under-
stand how such non-volatile substances were absorbed, but that
they were used as anaesthetics appears certain. The spongia somni-
Jera (or soporifera) are mentioned by Nicolas of Salerno in his
Antidotarium, a large collection of formulz, probably compiled in
the eleventh century, and printed in Venice in 1471.! This
work is sometimes called the Antidotarium parvum, to distinguish
it from a later and more elaborate work, the Antidotarium
magnum, which was compiled by another Nicolas, a Byzantine
physician named Nicolas Myrepsos (Nicolas the ointment-
maker), who lived in the second half of the thirteenth century.?
A spccial study of spongia somnifera and of medieval methods
of surgical anaesthesia was made by Husemann some years ago.?

Regimen Sanitatis Salernitanum

No reference to Salerno is complete without some account
of the poem which was the most famous literary product of the
school, and which, as Castiglioni remarks,% “ constituted the
backbone of all practical medical literature up to the time of the
Renaissance.” The Regimen Sanitatis Salernitanum® is a work of
composite authorship and uncertain date, probably of the
thirteenth century, according to Sudhoff.® It exists in innumerable
manuscripts, and was printed in almost three hundred different
editions up to the year 1846. The most authentic manuscript, given
in a commentary by ARNOLD OF VILLANOVA (1235~1312), contains
352 verses, but in subsequent editions this number has been
multiplied at least ten times. It has been translated into many
languages, and some of the phrases have become proverbs in
common use. Indeed, it remains the most popular medical work
ever written. The Regimen is a sort of handbook of domestic

' G. Sarton, Introduction to the Hustory of Science, Washington, 1931, vol. 1i. Pt. 1, pp.
135, 239 .
* G. Sarton, loc. cit, vol. ir. Pt. 2, p. 1094
* T. Husemann, * Iie Schlafschwamme und andere Methoden der allgemeinen und
ortlichen Anasthesie im Mattelalter,” Deutsch. Zet. f. Chir., Leipzig, 1896, vol. xlii.
PP: 517-596, and * Weitere Beitrage zur chirurgischen Anasthesie 1im Mittelalter,”
Deutsch. Zest. f. Chir.. Lepzig, 1900, vol. liv. pp. 503-550
¢ A. Castiglioni, 4 History of Medicine, trans. E. Krumbhaar, Chicago, 1942, p. 309
* F. R. Packard, The School of Salerno, with Sir John Harington’s trans. of Regimen
Sanitatis Salernitanum (1607), Oxford, 1922
* K. Sudhoff, “ Salerno,” n E::q;u' w the History of Medicine, trans. F. H. Garrison,
New York, 1926
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medicine, and is said to have been written for Robert, Duke of
Normandy, son of William the Conqueror, who in returning from
a crusade stayed at Salerno (¢: 1100) for the treatment of his
wound.?! It was at Salerno that he met Sybilla, grand-niece of
Robert Guiscard, who is said to have saved his life by sucking the
‘wound while he slept, and who afterwards became his wife.
Robert’s absence at the crusades lost for him the throne of England
and led him, through the treachery of his brother, to a long term
of imprisonment which lasted until his death. Others allege that
the poem was dedicated to the king of France.

One of the earliest English editions is the translation made
for Queen Elizabeth by Sir John Harington and eventually
published in 1607. More recent versions are by Sir Alexander
Croke, 1830, and by Professor John Ordronaux, 1870.2

The nature of the °“health hints” given in the Regimen
may be appreciated from the following extracts from Sir A.
Croke’s version, but it is needless to add that the entirc poem
is worthy of study, and may be read with profit by every medical
man. The dedication runs thus :

The Salerne School doth by these lines impart
All health to England’s king, and doth advise
From care his head to keep, from wrath his heart.
Drink not much wine, sup hght and soon arise.

Diet occupies a central place in the poem, for

A King that cannot rule him in his diet,
Will hardly rule his Realm 1n pcace and quiet.

On milk, duck, and cheese, to select three foods at random,
the following opinions are expressed :

Cow’s milk and Sheep’s do well, but yet an Ass’s
Is best of all, and all the other passes.
* * *
Good sport it is to see a Mallard killed,
But with their flesh your flesh should not be fill’d.
* * *
For healthy men may cheese be wholesome food
But for the weak and sickly ’us not good.

1 P. Capparom, Magistry Salernitant Nondum Cogmitr. A contribution to the history
of the Medical School of Salerno, 1923, p. 13
* Sir A. Croke, trans. of Regimen Sanitatss Salermitanum, 1830 ; J. Ordronaux, The Code
of Health of the School of Salernum, Philadelphia, 1870
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There is some quaint advice on the care of the eyes :

Three things preserve the sight, glass, grass, and fountains.
At even springs, at morning vjsit mountains.

A number of herbal remedies are mentioned, thus :

Some affirin that they have found by trial
The pain of gout 1s cured by Penny-royal.

White pepper helps the cough, as flegme it riddeth,
And Ague’s fit to come it oft forbiddeth.

The doctrine of Humours is replaced by that of Elements, or
as they are still called, Temperaments :

Four Humours reign within our body wholly,
And these compared to four Elements,
The Sanguin, Choller, Flegme and Melancholy.

The technique of venesection is fully described, the time for
the opecration depending upon the moon :
Three special months, September, April, May
There arc 1n which ’tis good to ope a vein.
In thesc thrce months the moon bears greatest sway.

The poem appropriately concludes as follows :

And here I ceasc to write, but will not cease
To wish you hive 1n health, and die 1n peace :
And ye our Physic rules that friendly read,
God grant that Physic you may never need.

BOOKS FOR FURTHER READING

ArNoOLD, Sir T. and GuiLLAuME, A.. Ed. of The Legacy of Islam. (‘*‘ Medicine,’
M. Meyerhof), 1931

BrownN, J. W.  The Life and Legend of Michael Scot, Edinburgh, 1897

BrownE, E. R. G. Adrabiuan Medicine, (Fitzpatrick Lectures,) 1921

CampBeLL, D.  Arabian Medicine, 2 vols., 1926

CAPPARONI, P.  Magistri Salermtani Nondum Cogniti, English trans., 1923

Cocx%YNEz)g" O. Leechdoms, Wortcunning, and Starcraft of Early England, 3 vols.,
1864-66

De l:iNZlé S. Storia Documentata della Scuola Medica dv Salerno, 5 vols., 2nd.

. 1075

GRrEENHILL, W. A. A Treatise on the Smallpox and Measles, by Rhazes. Trans.
Sydenham Society, 1848

ORDRONAUX, J.  The Code of Health of the School of Salernum, Phxladclphla, 1870

Packarp, F. R.  The School of Salerno. With Sir John Harington’s trans. of
Regzmm Sanitatis Salermtanum (1607), Oxford, 1922

SINGER, C. From Magic to Science (chap. vi *“ Hildegard of Bingen ), 1928
SupHorr, K. Essays in the History of Medwcine (* Salerno”). Trans. F. H.
Garrison, 192
110



CuarTER VII
MEDIAZVAL MEDICINE

To write of the medi@val period imposes a severe test upon the
critical faculties of the historian. It is usually regarded as an age
of decadence and of stagnation, and the very name “ medizval ”
implies the negation of progress, and suggests backwardness,
superstition, and sloth.?

It is true that at this stage of history medicine had sunk to
a very low level indeed. The prevailing conception of disease
was archaic ; diagnosis and prognosis wcre based on the state
of the stars and on inspection of the urine ; trcatment consisted
of blood-letting and the use of herbs whose nature was ill under-
stood ; anatomy was taught from ancient texts or at best from
animal dissection ; alchemy was directed towards the discovery
of an elixir of life ; and surgery was of thc meddlcsome type.?
Under such circumstances, it does not surprise us to learn that
in 1250 when a nobleman of Bologna had sustained an injury
no one could be found to undertake the case for fear of fatal
consequences. Eventually Hugh of Lucca trcated him, but only
after thirty of the friends and relations had taken an oath that
in event of the patient’s death no harm would befall the surgcon.
Fortunately he rccovered, and all ended happily.

Nevertheless, medizval medicine does not present a picture
of unrelieved gloom. Here and there a shaft of light appears
to herald the coming brightness of the revival of learning. Schools
of medicine were opening and methods of tcaching improved.
Anatomy, though still full of Galenic misconceptions, was re-
cognized as the foundation of surgery, and some bold spirits even
dared to hint that Galen might not be entirely reliable. In
surgery some new methods were devised, and it was even suggested
that suppuration was not an cssential stage in the healing of
wounds. Preventive measures, if somewhat crude, were intro-
duced to prevent the spread of plague. Thus, the medizval period
made its small, yet important, contribution to medical science.

1 H. O Taylor, The Medieval Mind, 2nd ed., 2 vols., 1914
3 C Singer, From Magic to Science (The Dark Ages and the Dawn of Saence). 1928 ;
H. E. Sigenst, ** The Medieval Literature of the Early Middle Ages,” Bull. Hist.
Med., 1934, n. p. 26
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Although the available information is scanty, the lives and works
of the physicians and surgeons of the Middle Ages fill an im-
portant page in medical history.

The Schools of Montpellier and Bologna

The medical school of Salerno gave place to that of Mont-
pellicr.?  As Rashdall states, it “ may have been an offshoot
of Salerno.” 2 Somewhat later, Bologna, where there was a famous
school of law, became well known also as a school of anatomy
and surgery.

Montpellier, like Salerno, was a health resort. It was a
district famous for its intellectual interests, and including a
large Greck element. Furthermore, it was easily accessible from
Spain and Italy, so that the appearance of a medical school in
such a centre is not surprising. The date of the foundation of
the school of Montpellier is uncertain ; probably it was during
the twelfth century. It was renowned during the thirteenth and
fourteenth centuries, when it was frequented by a number of
famous men, to some of whom wec shall presently refer. With
the rise of the medical schools of Padua and of Paris and the
departure of the Popes from Avignon, Montpellier was less
frequented. Yet it did not share the fate of Salerno ; as a centre
of medical learning it remains to this day, and in 18go the sex-
centenary of the university was celebrated. During the early days
of the school of Montpeliier the most distinguished teacher was
ARNOLD OF VILLANOVA, whose name has already been men-
tioned as the writer of a commentary on the Regimen of Salerno.
Arnold was born in Spain, but spent most of hislife at Mont-
pellier.? A graduate in theology and law as well as in medicine,
he was highly esteemed at court, and among his patients were
included two kings and three popes. When his unorthodox views
brought him into conflict with the Church he sought the pro-
tection of Pope Boniface VIII, who advised him to leave theology
alone and to stick to medicine. Fortunately, it was not until
after his death that Arnold was regarded as a heretic in league

+ S, Cooper, “ The Medical School of Montpelhier in the Fourteenth Century,”
Ann. Med. Hist., 1930, vol. i1. p. 164
* H. Rashdall, Unwersities of Europe in the Middle Ages, 1936, vol. ii. p. 119
3 L. Thorndike, A History of Magic and Experimental Science, 6 vols., New York, 1923-41,
vol. ii. p. 841 ; vol. ui. p. 52
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PLATE XIX SURGICAL PRACTICE AT SALERNO

Ilustration from a thirteenth-century MS of Roger’s Cirurgia in the Briush
Museum, showing the treatment of a dislocated shoulder. Above are three
figures from Our Lord’s Passion, a remunder of the homage due to rchgion by

surgery (p. 106)



PLATE XX A MEDIEVAL SPA: PLOMBIERES
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with the devil, and some of his works were publicly burned.?
Of the medical portion of his writings the best known is the
Breviarium Practice, which was printed in a number of editions
during the sixteenth century. That Arnold practised surgery
.as well as medicine is obvious from the following selections from
his aphorisms : ‘ To postpone opening an abscess is danger-
ous.” ‘ The bite of 2 mad dog should be enlarged and encouraged
to bleed.”” He also gave advice not usually found in modern text-
books. For example : ““ To drive away mice, fumigate with
pomegranate, hellebore, sulphur, and shells of shrimps. The mice
will flee and never come back.” His book on poisons begins :
‘ In this book I propose, with God’s help, to consider diseases of
women, since women are poisonous creatures. I shall then treat
of the bites of venomous beasts.” As a physician and scientist,
he was one of those who spent much time in the search for the
Elixir of Life, and he did, in fact, apply to the brandy, which he
made and prescribed, the name “aqua vite.” In the course of
this investigation he ifound that the virtues of herbs could be ex-
tracted by alcohol, and he was thus the inventor of the modern
‘“ tincture.” Arnold must be credited with the desire to escape
from dogma and empiricism, and with a reliance on his own
observations. His was a spirit of investigation unusual at that
time, he did not hesitate to criticize Galen and the Arabists.

Englishmen at Montpellier

Montpellier attracted students from many countries, including
a number of enterprising Englishmen. There was GILBERTUS
ANcLIcUs (d. 1250), who wrote a compendium of medicine which
contained nothing new, though the recipe for Gilbert’s ointment
for gout is worth quoting as an example of medizval pharmacy.
*“ Skin a fat puppy, and stuff him with cucumber, rue, pellitory,
juniper, and fat of goose, fox, and bear, equal parts. Then boil
him and add wax to the grease that floats on the top, to makc
an ointment.”

A more distinguished English student at Montp
JouN oF GADDESDEN (1280-1361),2 who became

L J. J. Walsh, Medieval Medine, 1920, p. 66 ; M. Ncuburger,
trans. E. Playfair, J1g10-25, vol. 1. p. 75
4 W. G. Lennox, * John of Gaddesden on Epilepsy,” Ann. Med. Hj

vol. i. p. 283
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Merton College, Oxford, and whose book bears the curious title,
Rosa Anglica. He treated his father for salivary calculus, and this
is how he describes the case : “1 saw a stone in my father’s
mouth under the tongue, the length of half a little finger, which
I now carry about with me and exhibit in the schools. I extracted
it with a fine knife, though at first I thought it was an inflamma-
tion. It was generated from milk foods, of which my father was
very fond, and which had congealed by the heat of his choleric
temperament.” !  John acquired a fashionable practice, and
treated the son of Edward 1I for smallpox by wrapping him in
a red cloth, and by having all the bed hangings and window
curtains of red colour. Thus he cured him, without any vestiges
of scarring. Freind 2 writes of John of Gaddesden : ‘‘ Nothing
came amiss to him. He could dissolve the Stone, draw out the
humour of Gout with an ointment, conquer Epileptic fits with
a necklace, and cure a Palsy with Aqua Vitae.” Nevertheless, the
Rosa Anglica ® contains little that is new, and Guy de Chauliac,
to whom we shall shortly refer, said that there had been sent to
him * a foolish English rose which contained no sweetness but
only a few old fables.”

It is belicved that Chaucer, who was a contemporary of John
of Gaddesden, depicted him as the ““ Doctor of Physick * in The
Canterbury Tales. The picture shows his reliance on astrology
and on the pathology of “ humours.”

Well coude he gesse the ascending of the star
Wherein his patientes fortunes settled were.
He knew the course of every maladye,

Were it of cold or hete or moyst or drye,

And where they engendered, and of what humour,
He was a very parfit practisour.

BeErRNARD DE GORDON (¢. 1285), another student or teacher of
Montpellier, contributed to the garden of medicine by writing
the Lilium Medicinae, which still exists in rare manuscript form.
It contains the first description of a truss and the first mention
of spectacles. Some historians have presumed, on account of his
name, that Bernard was a Scot, but it is now generally believed
that he was a native of the French town of Gourdon.*

1 E. T. Withington, Medical Hustory from the Earliest Times, 1894, p. 399
% J. Freind, History of Physick, 1725. (Full account of John Gaddesden, vol. ii. p. 287)
s A.C Wootton, Chronicles of Pharmacy, 2 vols., lgxo, vol. i. p. 134
¢ L. Thomdxke, A History of Magic and Experimental Science, 6 vols,, New York, 1923~
1941, vol. ii., p. 488
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A Medical Pope

Our list of distinguished Montpellier students may appro-
priately close with a brief mention of a physician who became
Pope. PETRUs Hispanus (c. 1277) was born at Lisbon, and after
a brilliant career as a student of theology and medicine, was
appointed physician to Pope Gregory X. A little later, owing to a
series of unexpected events, he was elected to the papal chair
as John XXI.* His best known work, Thesaurus pauperum,
“Treasury of the Poor,” was very popular. He met a violent
death when the ceiling of his palace fell on him “ as he was
admiring himself,” so the story goes. Yet he was the only Pope
whom Dante met in Paradise.

Medicine and Surgery at Bologna ®

One of the earliest tcachers of medicine at Bologna was
TApDDEO ALDEROTTI (1223-1303), sometimes called Thaddeus
Florentinus, after his birthplace. Taddeo attracted many students,
and Dante is said to have attended his lectures.® Although he
wrote many commentarics, his chief claim to fame lies in his intro-
duction of a new form of medical literature, called “ consilia.”
These were discussions of clinical cases, giving a description of
the symptoms and full dctails of treatment. Sometimes these
notes were sent to unscen patients, or supplied to *“ practitioners ”’
by * consultants.” ‘ Consilia” are essentially medizval in
character, and reflect the scholastic type of medical philosophy.4

There were also at Bologna two surgeons, father and son,
who deservedly acquired high reputations. Of the father, Hucn
oF Lucca (Ugo Borgognoni), who died in 1252, little is known
save that he was the leading surgeon of his day.® All his
works have been lost. His son Theodoric (1205-98), combining
theology with medicine in the fashion of the day, became
Bishop of Cervia, and wrote a ¢ Chyrurgia,” which reveals
him as one of the most original surgeons of all time. He

1 D. Riesman, “ A Physician in the Papal Chair,” Ann. Med. Hist., 1923, vol. v. p. 4
* G. Franchini, “ The Ongin of the University of Bologna, Ann. Med. Hist., 1932,
vol. iv. p. 189
3 H. Rashdall, Universities of Europe in the Middle Ages, 1936, vol. i. p. 285
¢ D. Riesman, The Story of Medicine in the Middle Ages, New York, 1935, p. 347
$ 1. Karl, “ Théodoric, de I'Ordre des Précheurs, et sa Chirurgie,” Bull. d'Hist. Mdd.,
1929, vol. xxiii. p. 140
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was one of the first to state that the formation of pus in wounds
was unnecessary and undcsirable, and he favoured simple dress-
ings dipped in wine. He also used an anaesthetic sponge, im-

regnated with mandragora and opium, and soaked in hot water
geforc being inhaled by the patient.

It may be convenient at this point to interpolate a note
regarding mandragora, or mandrake, one of the most ancient of
herbal remedies, which has already been mentioned as an in-
gredient of the so-called anaesthetic sponge (page 108). This plant,
still common in the Mediterranean area, has a long tap-root,
often bifid, and bearing some resemblance to the human figure
(Plate xxvi1). Indeed, two varieties, male and female, were dis-
tinguished by the ancients, and are depicted in many herbals.

As for its use in medicine, Dioscorides (first century A.D.)
writes in his herbal that * the wine of the bark of the root > is
to be given *‘ to such as shall be cut or cauterised,” and he notes
that * they do not apprehend the pain because they are overborne
with dead sleep.” This is probably the ecarliest reference to
surgical anaesthesia.? Mandrake was also regarded as a cure
for sterility (Gen. xxx. 14).

Shakespeare refers repeatedly to mandragora and its effects,
as the following quotations show :

Not poppv, nor mandragora,
Nor all the drowsy syrups of the world,
Shall ever medicne thee to that sweet sleep
Which thou ow'dst yesterday.
Othello, 111 iii. 331
Give me to drink mandragora .
That I mght slecp out this great gap of time
My Antony 1s away.
Antony and Cleopatra, 1. v. 4
Or have we caten on the insane root
That takes the reason prisoner ?
Macbeth, 1. iii. 85
And shiicks like mandrakes’ torn out of the earth,
That hving mortals hearing them, run mad.

Romeo and Fuliet, IV. iii. 47

The last-mentioned quotation refers to the widely shared belief
that the gathering of the mandrake was not without danger, as
the plant when uprooted uttered a shriek, which caused the
death or insanity of those who heard it. The root was therefore

3 The Greek Herbal of Dioscondes, ed. R. T. Gunther, Oxford, 1934, Book IV, p. 76
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PLATE XXI THE LEGEND OF MANDRAGORA

Mandragora, or Mandrahe, as ropresented in catlv harbals, showing the fanaed
resemblance of the plant to the human figure (pages 116-17)

(/') Mandragora, with the dog used i gathering the root (fiom an early edition
of the Herbal of Apuleius  (r ) A more fanaiful version of the mandragora legend,
by an Anglo-daxon artist of the thirteenth century.  (MS in British Museum)



PLATE XXII ANATOMY IN MEDIEVAL TIMES
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merely loosened by the digger, and then attached to a dog,
which completed the process of uprooting, and then fell down
dead. Explicit directions to be followed by the mandrake-
gatherer are given in the Herbarium of Apuleius (fifth century A.p.)
who writes, “ When thou seest its hands and its feet, then tie
thou it up. Take the other end, and tie it to a dog’s neck, so that
the hound be hungry ; next cast meat before him, so that he may
not reach it, except he jerk up the wort with him.” 1 Medizval
illustrations often represent the dog tcthered to the mandrake
root (Plate xxvr).

Thus do we find in Theodoric of Bologna a pioneer, not only
of antisepsis, but also of anaesthesia, the two great adjuncts to
surgery which did not meet with general acceptance until six
centuries later.

Another great teacher at Bologna was WILLIAM OF SALICET
(Gugliemo Saliceti, 1210-77). William aimed at the reunion ot
medicine and surgery, and he contributed to both. He noted the
association of dropsy with nephritis, and treated it by copious
draughts of oxymel and barley water. Unlike the Arabs, he pre-
ferred the knife to the cautery. He distinguished between
venous and arterial hacmorrhage, and he emphasized the im-
portance of a knowledge of anatomy, thus anticipating a much-
needed reform.? In his sound words to physicians, he advised
them to be “ reflective, quiet, and with downcast countenance,
giving an impression of wisdom,” and he said that there should be
little conversation with the patients’ friends and relatives.

William of Salicet had two distinguished pupils, Henry de
Mondeville and Lanfranc of Milan.

HEenr1 bE MONDEVILLE (1260-1320) was an advanced surgeon
who, like his master, indicated the need for anatomical know-
ledge.? He advised the dry treatment of wounds, but he hesitated
to adopt new operations because, to quote his own words, ‘it is
dangerous for a surgeon, who is not of repute, to operate in. any
way different to that method in common use.”

By this time the Church was losing its hold upon medicine.
Some of the monks, finding that supernatural cures were some-
times unavailing, practised medicine for the sake of gain, and

1 J. F. Payne, English Medicine sn Anglo-Saxon Times (Futzpatrick Lectures), 1904, p. 72
* W. T. Dempster, “ European Anatomy before Vesahus,” Ann. Med. Hist., 1934,
vol. vi. pp. 307, 448

8 C. Singer, The Evolution of Anatomy, 1925
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it was against such that Henri de Mondeville took his stand.
Nevertheless, he himself did not fulfil the highest ethical rules
when he suggested that in order to sustain the spirits of a patient,
‘ false letters may be written telling of the death of his enemies,
or if he is a canon of the Church, he should be told that the.
bishop is dead and that he is elected.” He adds a more reputable
means of cheer, namely, to ‘“solace him by playing on a ten-
stringed psaltery.” Like the monks against whom he railed, he
expected to be well paid for his services. He tells us that
‘““when treating an accident, the friends should be excluded as
they may faint and cause a disturbance ; nevertheless some-
times a higher fee may be obtained from persons fainting and
breaking their heads than from the principal patient.”! Perhaps
it is best not to take Henri de Mondeville too seriously; he
may have been merely indulging his sense of humour. He cer-
tainly was doing so when he suggested that if a physician were
attending a patient without result, he should say, “ My business
prevents me from attending you any longer, so I advise you to call
in a surgeon.” Obviously the rivalry between physicians and
surgeons was keen, even in the Middle Ages. Although some
amusing sayings of Henry de Mondeville have been quoted, he
must be regarded as a sound surgeon and anatomist. His progres-
sive outlook is indicated by his caustic remark that “ God did not
exhaust all his creative power in making Galen.” One final
quotation reveals Henry, or Henricus as he is often called in
literature, as the far-seeing and broad-minded scholar. Speaking
of the need for a close relationship between medicine and surgery,
he states that no surgeon can be expert who does not know medi-
cine, just as no one can be a good physician if he is ignorant of
surgery. His surgical works, translated into French by Nicaise,
were published in an elegant cdition in 1893.2

Paris and Padua

Montpellier did not long remain the most important medical
school of Europe. Other centres of learning were coming into
the picture. Paris and Padua ® were about to take leading places

1 E. T. Withington, Medical History from the Earliest Times, 1894, p. 214
s E. Nicaise, La Chirurgis ds Maltre Henri de Mondeville, Paris, 1893
* A, Castiglioni, “ The Medical School at Padua,” Ann. Med. Hist., 1935, vol. vii.
p. 214 8
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in the history of medicine. It was Lanfranc, already mentioned
as a pupil of Salicet, who became the leader of French surgery
in those early days.?

Gumo LANFRANCHI (d. 1315) spent the early part of his life
.at Milan, but becoming involved in the Guelph and Ghibelline
controversy, he was obliged to flee from Italy to France.? Already
a distinguished surgeon, he was well received in Paris, and in
1295 he became a member of the surgical school of St. Céme
(St. Cosmas). Unlike his teacher, Salicet of Bologna, Lanfranc
favoured the cautery, and he was a cautious surgeon who did not
operate for stone or for hernia. Though he was acquainted
with the ligature, he regarded pressure as the best means of
arresting haemorrhage, and it is recorded of him that when a
child fell with a knife in his hand and wounded a vein in the
neck, Lanfranc held his finger to the spot for an hour, while an
assistant fetched a styptic of frankincense, aloes, white of egg,
and hare’s fur. He had a high ideal of his calling, and he deplored
the fact that venescction and minor surgery were still in the
hands of barbers. Lanfranc was a popular teacher, who added
largely to the reputation of Paris as a medical school. He held
that a surgeon ought to be well versed in philosophy and logic,
so that he may be able to state his views clearly and give
good reasons for his beliefs. In his Chirurgia Magna, written
in 1296 and printed in French in 1490, he treats of many
things, including the importance of careful suture of the ends of
divided nerves, a procedure which had been neglected by other
surgeons.?

Meantime, at the University of Padua—a university which
was destined to play so large a part in the renaissance of medical
learning—there was a teacher whose advanced ideas helped to
prepare the ground for that great movement. PETER OF ABANO
(1250-1315)* had not only travelled far in search of knowledge
before settling in Padua, but had also acquired a familiarity with
Greek, an unusual accomplishment at that time. He was thus
in a position to read the classic writings in the original tongue,

1 J. J. Walsh, Medieval Medicine, 1920, p. 110
3 G. Sarton, Introductwn to the History of Science, 3 vols., Washington, 1931, vol. ii.
Part 2, p. 1079
% Lanfrank’s Science of Cirurgie, 1396, Early English Text Soc., No. 102, 1894 ;
G. G. Coulton, Life in the Middle Ages, 4 vols., 1928-29, vol. iii. p. 69
¢ L. Thorndike, A History of Magic and Expmmmlal Scunce, 6 vols., New York,
1923-41, vol, ii. p. 874
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unaltered by the process of translation, and to interpret them
to his students. His services were greatly in demand, and he
had an enormous practice. Nevertheless, he devoted much
time to the study of philosophy. His views were those of Aristotle
and Averroes, and he sought to reconcile philosophy and medi-
cine, as many had attempted before him, and as many have
tried to do since. It is for this reason that his principal book,
which deals with medicine and much else besides, is known as the
* Conciliator.” His discussions of fantastic problems and curious
questions resemble those of Sir Thomas Browne. The problem
of pain, how many meals a day should be eaten, and on which
side should one sleep, are among the matters he debated.

It does not surprise us to learn that one of so inquiring a
turn of mind should have found himself at variance with the
Church, and when eventually he dared to suggest that certain
miracles could be naturally explained, and that Lazarus might
have been in a trance, his life was no longer safe. Indeed, it
was only his death from illness that saved him from being burned
alive, and his friends were obliged to hide his body. He was
therefore burned in effigy, and his fortune was confiscated by
the Church. Thus was the search for truth requited in the
Middle Ages.!

Roger Bacon and Albertus Magnus

It is convenient at this point, in order to preserve the chrono-
logical sequence, to mention two great scholars, the one an
English Franciscan, the other a German Dominican, each of
whom exercised an inflyence upon the intellectual life of his
time.

RoGER BacoN (1214-94) was a scholar with ideas far ahead
of his time ; so much so, indeed, that he seems a little out of
place as a mediaxval figure. The full significance of his work
was not appreciated until many years after his death.? It is
thus difficult to estimate his influence upon current thought.
According to Neuburger, he is “ one whose name can never be
erased from the annals of the intellectual development of man-
kind, so long as the light of scientific freedom shall shine.” Like
so many other pioneers, he incurred the displeasure of the Church,

! D. Riesman, The Story of Medicine in the Middle Ages, New York, 1935, p. 75
8 L. Thorndike, loc. cit., vol. ii. p. 616. (Full discussion of work of Roger Bacon)
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and was imprisoned for fourteen years towards the end of his
career, which naturally limited his work. Many of his writings
still remain unpublished, and the first edition of his Opus Majus
was not printed until 1733. A student of Oxford, he taught in
Paris for a time, earning there the title of “ Doctor Mirabilis.”
Being a man of means, he was able to spend large sums of money
on experiments, and he has been credited, rightly or wrongly,
with the invention of the telescope, the microscope, the diving
bell, spectacles, and gunpowder, and with the foretelling of
aviation and mechanical transport.! Although he was not a
physician, but rather a physicist, mathematician, and philosopher,
he must have influenced medicine by his continual insistence on
the value of experiment as opposed to argument. Medicine had
strayed back into the paths of Aristotelian philosophy.
Scholasticism, with its futile discussions that had no bearing on
life and reality, was the philosophy of that day, and the salutary
effect of a new outlook was sorely needed. This could only be
supplied by one such as Roger Bacon, an active observer and
tireless experimenter, who appears to have anticipated by many
centuries the famous dictum of John Hunter, “ Don’t think, try
the experiment.” .

Associated with Roger Bacon in Paris was Albert von Bollstadt
of Swabia, ALBERTUS MAGNUs (1192-1280), one of the most
learned men of the Middle Ages, a Dominican monk who taught
at Paris and at Cologne.? Unlike Bacon, he was a close follower
and interpreter of Aristotle. A man of encyclopaedic knowledge,
his writings include not only philosophy and theology but all the
natural sciences, and though he dealt in magic and astrology 3
he was also an authority on the healing virtues of plants. His
book on this subject, De Vegetabilibus, written about 1250, remained
an authority for many years, containing as it did many original
botanical observations. Singer, however, regards this work as
“primarily a compilation,” based on the work on plants by
Nicolas of Damascus (first century B.C.).*

1 R. Steele, * Roger Bacon and the State of Science in the Thirteenth Century,”
in Singer’s Studies 1n History and Method of Science, 1921, vcl. n. p. 121

* C. Daremberg, “ Albert le Grand et I'Histoire des Sciences au Moyen Age,” in
La Médecine : Histowre et Doctrine, Paris, 1865

* H. Redgrove, Alchemy, Ancient and Modern, 1922, p. 44

¢ C. Singer, “ Greek Biology,” in Studies wn the History and Method of Science, 1921,
vol. i1. p. 73
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The Restoration of Anatomy

Although the value of anatomy as the foundation of medicine
gained recognition in the later Middle Ages, the teaching of the
subject remained theoretical owing to the prevalent antipathy to,
dissection of the human body. In 1300 Pope Boniface VIII had
issued a Bull forbidding the boiling and dismemberment of the
bodies of dead Crusaders so that their bones might be sent back
to their native lands. Post-mortem examination, for judicial
reasons, was occasionally practised, and it is not easy to differ-
entiate between such autopsies and public dissections. But it
gradually became permissible to dissect in public the body of an
executed criminal. This procedure, the anatomia publica, took
place once a year, or even less frequently. At the University of
Tiibingen, for example, it was decreed that ‘‘ every threec years
the body of a criminal shall be dissected. All who take part
shall attend a mass for the subject’s soul and shall afterwards
attend the remains to the grave.”” The dissection was open to
scholars and professional men, as well as to physicians and
students. It consisted in a perfunctory examination of the contents
of the abdomen and thorax, and lasted for only a few days. The
actual work was performed by a menial, while the professor,
seated on an elevated platform, pointed out from afar the various
structures which had been exposed. The cranium was scldom
opened, and there was no systematic dissection of the muscles,
nerves, and vessels of the limbs.

The first attempt to remedy this condition of affairs and to
introduce the systematic teaching of anatomy, ‘“ part by ‘“ part,”
was made by Mondino de Luzzio, or MUNDINUS (ca. 1275-1326),
who was born and who taught at Bologna.? Interested in public
affairs, he also took part in the government of the city. Under
his guidance anatomy became recognized as the essential basis
of the medical curriculum. His Anatomia, written in 1316, is the
first practical manual of anatomy, and he is therefore entitled to
be called the ‘ restorer ”’ of anatomy.? It is true that he per-
petuated the errors of Galen, describing in his book the natural
members or parts associated with digestion, the spiritual members
or thoracic contents, and the animal members or parts within
the head. The stomach is described as spheroid, the liver as
t C. Singer, The Evolution of Anatomy, 1925, p. 74
s C. Singer, trans. of Anathomia of Mundinus (Mondino de Luzzi, 1275-1326), 1925
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possessing five lobes, the heart as having three ventricles, and the
brain as under the control of a red worm (known to us now as
the choroid plexus). To crown all, he depicted a seven-chambered
uterus. He gives a most superficial account of the extremities ;
and as for the bones, he remarks that these might be better studied
if cleaned by boiling, but “ to do so would be sinful.”” Many
of his anatomical terms are Arabic. The abdominal wall is called
Mirach, the peritoneum is Siphac, the omentum JSirbus. Arabic
nomenclature remained in use for many years, until replaced by
words of Greek or Latin origin. Yet, in spite of all its imper-
fections, the ‘ Anatomy > of Mundinus remained the standard
textbook for two hundred years or more.! It was eventually
published in Padua in 1478, and there were forty subsequent
editions. Mundinus did not revolutionize anatomy, but he took
the first step in this direction, that of leaving the professorial
chair, and of casting aside his dignity in order to become his own
demonstrator. He was wont to carry out the work of dissection
with his own hand, assisted by his brilliant young girl pupil,
Alexandra Galiani. Perhaps the time was not yet ripe for that
complete reorganization of anatomical knowledge which was to
be carried to a logical conclusion by the scalpel of Andreas
Vesalius.

Surgery also *‘ Restored

The most famous surgeon of later mediaval times was a pupil
of Mundinus. Guy pE CHAULIAC (1300-67), the son of a French
peasant, studied medicine and theology at Montpellier and
Bologna, and eventually became “ physician and chaplain > to
the Pope at Avignon, Clement VI, and to two of his successors. 2
Most of his life was spent at Avignon, where he gave devoted
service during the terrible plague epidemic of 1348. Petrarch’s
Laura died then of plague, and Guy was himself a victim, though
he fortunately recovered.® It was in his later years that he wrote
the book which perpetuated his fame.# Guy was well qualified
to write the Chirurgia Magna. He was a scholar of wide learning,

1 C. Singer, “ A Study in Early Renaissance Anatomy ” in Studies in the History
and Method of Science, 2 vols., 1917, vol. i. p. 79
s J. J. Walsh, Medieval Medicine, 1920, p. 118
% R. Crawfurd, Plague and Pestilence in Literature and Art (Fitzpatrick Lectures), 1914,
pp. 115 and 120
¢ R. H. Major, Classic Descriptions of Disease, 1932, p. 73 ; D. Riesman, The Story of
Medicine in the Middle Ages, New York, 1935, p. 258
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a good physician as well as a surgeon, and no mere copyist, for
he based his writing upon observation and experience. It is not
surprising that his treatise was the authoritative text, and that
Malgaigne wrote of it that never since Hippocrates had there been
a surgical work so clearly written in so few words. The original
manuscript was in Latin ; it was first printed, in French, in 1478,
and was largely used until the sixteenth century.

In this classic text Guy gives an account of medical history,
the first work of this kind since the time of Celsus. He reproaches
his immediate predecessors for * following each other like cranes,”
though he himself rather closely followed Albucasis. By his
dogmatic and forceful method of expression he perpetuated cer-
tain surgical methods which ought rather to have been improved,
as, for example, the use of salves and plasters and of the cautery,
in place of simple dressings.! Nevertheless, in other respects he
was a reformer, and he well deserved the title of ‘“ The Restorer
of Surgery.” His noble ideal of his calling is shown in his remark,
*“ A good surgeon should be courteous, sober, pious, and merciful,
not greedy of gain, and with a sense of his own dignity.” 2 He
was interested in the radical cure of hernia, though he did not
advise operation in every case, preferring the use of a truss when-
ever possible. When he did operate, he placed the patient in
what we now call the Trendclenberg position, and he criticized
the prevailing method of sacrificing the testicle in order to
obliterate the canal. He may have been the first to employ
extension in the treatment of fractures. Speaking of fractures of
the thigh, he writes : ‘ After the application of splints, I attach
to the foot a mass of lead as a weight, taking care to pass the
cord which supports the weight over a small pulley in such a
manner that it shall pull on the leg in a horizontal direction.”

He also suspended a rope above the bed of the patient so as
to facilitate changes of position, a contrivance for which many
thousands of patients have since been grateful. Guy insisted on
the importance of anatomy,  without which one can do nothing
in surgery” (Plate xxn). He deplored the fact that operations for
hernia, stone, and cataract were still in the hands of the itinerant
quack. He also made a noteworthy contribution to dentistry,
giving rules for the care and cleansing of the teeth so as to prevent

3 E. Gurlt, Geschichte der Chirurgue, 3 vols., Berlin, 1898, Bd. ii. p. 77
8 L. Thorndike, A History of Magwc and Expersmental Science, New York, 1923-41,
vol. iii. p. 518
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The Street of the Kmights at Rhodes.  Just opposite the pedestrian figure  the
gateway of the hospital, which 1s also illustrated in Plate xxiv (page 128
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decay, and advising the replacement of lost teeth by other human
teeth or by artificial teeth made of bone.

English and German Surgeons

No doubt there were many surgeons in England about this
time, but the only one of whom we have any clear record was
JoHN OF ARDERNE (1307-90), who wrote an illustrated treatise
on fistula in ano (edited in 1910 by Sir D’Arcy Power), which
reveals him as a scholar and an expert surgeon.? Educated at
Montpellier, he remained for some time in France as an army
surgeon, and he was present at the battle of Cregcy. On his
return he practised at Newark, then an important centre and
a meeting-place of Parliament ; later, he removed to London.

John of Arderne was a specialist in what is now called proc-
tology, and he showed his originality by inventing a new operation
for fistula, which consisted in boldly incising the wall and checking
the bleeding by sponge pressurc. He was careful to recognize
cancer of the rectum, of which he gave a clear description, noting
that treatment can only be palliative, that no operation should be
attempted, and that friends should be warned of the fatal issue.
John appears to have been an itinerant surgeon, travelling long
distances to operate, and charging proportionately large fees,
which were paid cither at the time or in the form of an annuity,
continuing as long as the patient lived. Apparently his practice
was large, and included many persons of rank and distinction. He
set a high moral standard for surgeons, counselling them to culti-
vate modesty, charitableness, and studious habits, and to be
scrupulously clean in dress and in person, always with clean hands
and well-trimmed nails. It is merely a sign of the times in which
he lived that John mentioned the use of charms, as for instance,
““ the words Melchoir, Jasper, and Balthazar to be written in
blood from the little finger of the patient,” as a cure for epilepsy.
The patient was to wear for a month a sheet of paper bearing
these words, and was to say daily three Paternosters and three
Ave Marias. Apart from the edition just mentioned of the treatiscs
on fistula in ano, hemorrhoids, and clysters, most of the work of
John of Arderne is still in manuscript form.

! Sir D’Arcy Power, * De Arte Phisicale et De Cirurgia™ of Master John Arderne, 1412,
1922 : John Arderne, Treatises of Fustula in Ano, Haemorrhods, and Clysters, ed. by
Sir D’Arcy Power, Early English Text Society, 1910
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Although their work was of later date, it is here convenient
to mention three German surgeons whose works, written in their
own tongue, indicate how war promotes the art of surgery.
HEINrRICH VON PFOLSPEUNDT ! was a Bavarian army surgeon who
wrote, in 1460, a manuscript on bandaging and the treatment
of wounds, the Biindth-Ertznei, which was discovered and printed
as recently as 1868. His main concern was with arrow wounds,
though his work is interesting in containing a first brief reference
to the extraction of bullets, and to plastic surgery of the face.

About the same time there lived another army surgeon, an
Alsatian named HieroNyMus BrunscewiG.? He wrote the Buch
der Cirurgia Hantwirckung der Wundartzny in 1497, noteworthy as
one of the first illustrated medical works, and now a rich prize
for collectors. According to Garrison, Brunschwig gave ‘ the
first detailed account of gunshot wounds in medical literature.” 3

A still more extensive account of military surgery was given
a little later by Hans voN GERrsDORFF, who had for forty years
served in various campaigns. His Feldtbuch der Wundtartzney
appeared in 1517. He extracted bullets with special instruments,
and dressed the wound with warm, but not boiling, oil. Ampu-
tation stumps he enclosed in the bladder of an animal, after
checking the haemorrhage by pressure and styptics. His book,
like Brunschwig’s, contains some uniquc illustrations (Plate xxvi).

The Black Death

No account of medizval medicine would be complete without
some reference to the terrible and widespread epidemic of plague,
the Black Death, which devastated the civilized world in the four-
teenth century, causing the death of about a quarter of the
population.® Half the people of London died. At Avignon the
Pope consecrated the Rhéne so that bodies might be cast into it.
Ships without crews drifted helplessly in the North Sea and the
Mediterranean, and spread the infection when driven ashore.
Commencing in Central Asia, the plague spread along the trade

! Often misprinted Pfolsprundt. E. Gurlt, Geschichte der Chirurgie, 1898, vol. ii. 187
3 A. Brunschwig, *“ Hieronymus Brunschwig of Strassburg,” Ann. Med. Hist., 1939,
vol. i. p. 640. (Brunschwig’s Cirurgia was reprinted in facsimile in 1911.)
% F. H. Garrison, An Introduction to the History of Medicine, 3rd ed., 1924, p. 194
¢ S, D’Irsay, * The Black Death and the Medieval Universities,” Ann. Med. Hist.,
1928, vol. vii. p. 220; M. H. Allyn, “ The Black Death,” Ann. Med. Hist., 1925,
vol. vii. p. 226

126



MEDI ZVAL MEDICINE

routes to Europe, where it raged with great violence in the year
1348.1 It spread through Italy and France to England and
Germany, eventually reaching Russia in 1352, by which time the
epidemic abated, though it returned in less violent form a few
years later, and then at intervals up to the end of the seventcenth
century. Boccaccio has given in his Decameron (1353) a dramatic
account of the plague in Italy.2 “ The condition of the people
was pitiable to behold . . . they sickened by the thousands daily
and died unattended and unsuccourcd. Many died in the open
street ; others dying in their houses made it known that they
were dead by the stench of their rotting bodies. Consecrated
ground did not suffice for the burial of the vast multitude of
bodies, which were heaped by the hundred in vast trenches, like
goods aboard ship, and covered with a little earth.” The Black
Death showed itself in both pncumonic and bubonic forms.
Haemoptysis betokened inevitable death, as did the black patches
on the skin which followed the appcarance of the swellings in
groin or armpit. ‘Hew many valiant men, how many fair
ladies,”” proceeds Boccaccio, “ breakfasted with their kinsfolk and
that same night supped with their ancestors in the other world.”
Treatment was unavailing and measures for prevention were
adopted too late. Of the latter the most important was quarantinc.
Ships arriving from the Levant and Egypt were isolated at special
ports, and travellers were detained at port for thirty, and later
for forty, days; hence the name guaranta giorni, or quarantine.
This law was first enforced at Ragusa on the Adriatic in 1377.3
It is easy to understand how Europe was thrown into panic
and demoralization by such a dreadful visitation. Jews wecre
accused of poisoning the wells, and many of them were burned
alive. Fields were left untilled, and flocks and herds wandered
at large. Religious fanatics went about scourging themsclves for
their sins, which had brought such punishment upon mankind.
Treatment was of little avail, although the * plague tracts,”
written for popular enlightenment, advised blood-letting and the
drinking of vinegar.? It is interesting to note that a tract of this

1 S. D’Irsay, * Defense Reactions against the Black Death, 1348-49,” Ann. Med.
Hist., 1927, vol. ix. p. 169
* R. Crawfurd, Plague and Pestilence in Literature and Art, 1914, p. 115
¢ K. Sudhoff, *“ Epidemiological Rules from the Past” in Essays in the History of
Medicine, trans. F. H. Garrison, New York, 1926, p. 152
¢ D. W. Singer, * Some Plague Tractates (Fourteenth and Fifteenth Centuries),”
Proc. Roy. Soc. Med., 1916, vol. ix, p. 159
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nature may have been the first medical book to be printed in
England (in 1485).! Preventive measures consisted in fumigat-
ing the house by burning juniper and other aromatic substances.
The physician wore gloves, and a dress which covered him com-
pletely, with a ““ nose bag ** containing a sponge soaked in vinegar,
cloves, and cinnamon. Writers of the plague tracts advised the
public to flee far and quickly, and to return slowly, advice which
naturally spread the disease.

Medieval Hospitals

The care of the sick poor was a duty incumbent upon Christians
from the earliest times, and it is easy to understand how the first
hospitals were of ecclesiastical foundation. Whatever obstacles
the Church may have placed in the path of scientific medicine,
there was no hindrance, but rather encouragement, in the pro-
vision of housing and nursing for sick and wounded persons.
Many fine hospitals were built during the later Middle Ages,
their spacious wards having tiled floors, large windows, and
cubicles with beds for the patients. Each had an ample water
supply, and arrangements for the disposal of scwage.

One of the first examples of those medizval hospitals may still
be seen on the island of Rhodes, where it was established during the
Crusades by the Knights of St. John? (Plates xxmt and xxm). The
Knights established themselves first at Jerusalem, then at Rhodes
(1311) and eventually at Malta (1530). The organization, though
vastly changed, has retained its ideal and exists to this day.

Some of the great hospitals of London were founded at the
time, and were under the control of the Church : St. Bartholo-
mew's in 1123,% and St. Thomas’s in 1215. St. Bartholomew’s,
as Sir Norman Moore remarks, can claim to be the oldest British
hospital of any great size, though there were varigus hospitals
of earlier date throughout the country, some of them for the
sick, others for pilgrims and travellers or for the aged. Gradu-
ally, however, the administration of hospitals passed from the
Church to the municipalities, and by the fourtcenth century
many of them were lay institutions.

1 F. H. Garrison, 4n Introduction to the History of Medicine, 3rd ed., 1924, p. 195
' E. E. Hume, “ The Medical Work of the Knights Hospitaller of Saint John of
Jerusalem,” Bull. Hist. Med., 1938, vol. vi. pp. 398, 495, 677
% Sir N. Moore, History of Sant Bartluolomeu-’é Hospital, 2 vols., 1918 (¢f p. 82)
12
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PLATE XXVI MECHANICAL AIDS TO MEDICINE AND
SURGERY
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Besides hospitals there were institutions in which lepers could
be segregated and nursed. Leprosy was a common discase in
the Middle Ages, and numerous leper houses, or * lazar > houses,
existed in Britain and throughout Europe.! When he walked
*abroad each leper was obliged to wear a distinctive dress, and to
carry a bell or clapper to announce his presence, and thus warn
all persons to avoid him. After the fourteenth century the
number of lepers steadily declined, and by the seventeenth
century the disease had almost disappeared in Europe.

Medical Illustrations

Much may be learned from the miniature paintings which
adorn medical manuscripts and early printed books. Only crude
efforts at anatomical illustration were made about the time of
Mundinus, when it was customary to depict the bones, muscles,
vessels, nerves, and viscera in a series of frog-like figures, usually
five in number, the ¢ five-figure series,” in which the structures
were shown in a very imperfect and unnatural fashion.2 Qur
knowledge of those illustrations has becn greatly extended by the
researches of Professor K. Sudhoff.? The “ Conciliator * of Pecter
of Abano, already mentioned, contains the first representation of a
“ muscle man,” a full-length human figure showing the muscles
dissected. Another very common illustration was the * zodiac
man ”’ (Plate xxv), showing the relation of the various heavenly
bodies to the human frame, a belief widely held in the Middle
Ages and still further developed during the sixtcenth century.*
For example, the constellation Taurus controlled the neck and
throat, Scorpio was related to the genital organs, Capricornus
to the knees, and Pisces to the feet. The best time for giving
medicines or for drawing blood was ascertained by a study of
those constellations and of the moon.®? Indeed, the influence of
the moon upon disease was a belief which held sway as late as
the eighteenth century, and was the subject of a work by Dr.

t C. A. Mercier, Leper Houses and Medweval Hosprtals (Fitzpatrick Lectures), 1915
* C. Singer, The Evolutwn of Anatomy, 1925, p. 170
3 K. Sudhoff, Traditwn und Naturbeobachtung in den Illustrationen Medizimscher Hand-
schryften und Fruhdrucke vornehmlich des 15 JFahrhunderts, Leipzig, 1907 ; Janus, 1915,
vol. xx. p. 443
¢ F. H. Garnison. Introduction to the History of Medicine, 3rd. ed., 1924, p. 190
8 C. A. Mercier, Astrology and Medicine (Fitzpatrick Lectures), 1914
(429) 129 10
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Richard Mead. Surgical works of medizval times often illustrate
a “wound man,” showing the position of various wounds and
the sites for ligation of arteries ! (Plate xxvm).

Another familiar illustration was the * vein man,” showing
some twenty-eight veins from which blood could be taken with-
the object of removing the materia peccans, or, as we now call
it, the source of infection. The Arabs taught that blood should
be taken from a vein at a distance from the diseased part,
and from the opposite side of the body, the so-called method of
“revulsion.” It was PIERRE BrissoT (1478-1522), of Paris, who
pointed out that the contrary method of ‘‘ derivation,” used by
Hippocrates, consisting in blood-letting near the lesion, and
on the same side, was to be preferred.

In books and manuscripts of the period there are numerous
other illustrations, from which much may be learned regarding
medizval medicine.? Representations of the anatomist engaged
in dissecting and demonstrating were a favourite subject with the
Dutch artists of the eighteenth century.® As already noted, the
carly drawings show that the actual work of dissection was not
performed by the anatomist himself.4 Finally, another common
subject of illustration, which also persisted in more recent paint-
ings, was the diagnosis of disease by uroscopy, or water casting.
The physician, sometimes clad in his blue ermine cloak and
velvet cap, and having his fingers adorned with rings, is shown
holding up to the light the flask containing the patient’s urine,
and fecling the pulse at the same time, while the mother of the
sufferer stands by, anxiously awaiting the verdict (Plate xxxv).

Many other miniature paintings and early woodcuts inform
us of the medical life of the time.® We are shown what a pharmacy
looked like, how operations were conducted, and many another
interesting scene. Thus may one learn history without the
trouble of reading or translating.

' G. W. Coner, Anatomwcal Texts of the Earlier Middle Ages, Washington, 1927
4 P. M. L. Richer, L’Art et la Médecine, 1902
* H. E. Sigerist, * The Historical Aspect of Art and Medicine,” Bull. Hist. Med.,
1936, vol. iv. p. 271
¢ L. Choulant, Geschichte und Bibliwographie der anatomische Abbildung, Leipzig, 1852,
trans. by M. Frank as History of Anatomic lllustration, Chicago, 1920

F. Wandler, Volksmedizin in den Wandmalerewn des deutschen Aitelalters. Arch. f.
Gesch. d. Med., 1937-38, vol. xxx. p. 78.
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The Herbal in Medical Literature

A descriptive account of the plants used in medicine was
essential to the physician in the days prior to the development
of synthetic pharmacy. Among the earliest *“ herbals > is that of
Dioscorides (p. 62), De materia medica libri quinque, of which the
only surviving manuscript, now in the Imperial Library at Vienna,
was made in A.D. 572 for Juliana Anica, daughter of a Byzantine
emperor, and usually known by her name. Of later date was the
Herbarium of ApuLErus PrLaToNicus (p. 117), to be distinguished
from Apuleius, author of The Golden Ass. A manuscript version
of the ninth century was preserved, until recently, at Monte
Cassino, and in the British Museum there is a Saxon translation,
written about A.D. 1000, which was transcribed in Modern English
by T. O. Cockayne in 1864 (Leechdoms, Wortcunning and Starcrafl
of Early England : Rolls Series). Mention has already been made
(p. 102) of the Leech Book of Bald, in which infection is attributed
to flying venom or * elf shot,” a current belief in Saxon times.

Of printed herbals, one of the earlicst was the Ortus sanitatis,
of uncertain authorship, printed in Germany in 1491 and con-
taining many quaint woodcuts. The ecarliest English printed
herbals are those of RycHARDE BANCKEs, whose Heiball (1525)
was very popular, and of PETER TREVERIs, who called his book
The grete herball (1526), although neither work has any claim to
originality.

The most beautifully illustrated herbals of the sixteenth
century were printed in Germany. A new and high standard
of accuracy was set by Orro BrUNFELs in his Herbarium vivae
eicones (1530), while the year 1543, in which Vesalius and Coper-
nicus published their epochal works, was also signalized by the
appearance of the Flemish edition of LEoNHARD Fucns’s De historia
stirpium (Basel, 1542), with its accurate descriptions and fine
coloured woodcuts. The name of Fuchs is commemorated in the
plant “ fuchsia.” The pioneer of English herbalists is WiLLiam
TuURNER, sometimes called the ¢ Father of British Botany,”” whose
New Herball appeared in 1551 and was dedicated to Queen Eliza-
beth. Turncr was followed by JoHN GERARD, ‘ herbarist” to
James I, who cultivated more than a thousand different herbs
in his garden at Holborn, London, including, it is said, the
potato, which had been recently introduced from Virginia. In
his Herball, published in 1597, Gerard writes of bugloss growing
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in the ditches of Piccadilly and of marigolds in the marshes of
Paddington.

During the following century there appeared the well-known
work of JoHN PARKINSON, entitled Paradisi in sole, Paradisus Tervestris
(1629), the title including an ingenious word-play upon his owr
name, Park-in-sun. The elaborate title-page of the Paradisus
includes an illustration of the * Vegetable Lamb > which was
believed to combine animal and vegetable in strange fashion.
The lamb, attached to a stalk, fed upon the surrounding foliage,
and when that was consumed the plant, and animal, died. The
strange myth was believed for several centuries.

Parkinson was the last of the great English herbalists. Herbal-
ism was becoming divorced from medicine ; and the rift was
widened when NicHoras CULPEPER incurred the wrath of the
College of Physicians by incorporating their Pharmacopceia !
in his Physical Directory, 1649, and, during the same year, in The
English Physician Enlarged, the latter being a treatise on astrological
botany which had a wide circulation and numerous editions. No
longer a subject of scientific study, herbalism was kept alive,
ncvertheless, through the more genuine cfforts of WiLLiam CoLEs,
author of The Art of Simpling, 1656 ; of ELIZABETH BLACKWELL,
who wrote A Curious Herbal in 1737 ; of JaMes NEwTON, whose
Compleat Herbal is dated 1752, and of a number of other herbalists
of repute. Even in our own day the latest phase of the subject
may be studied in 4 Modern Herbal by M. GRrIEVE, published in
1931.

The above list is by no means complete, and the reader who
desires to pursue the study will find complete information in
the recent works by Agnes Arber 2 and by Eleanour Sinclair
Rhode,® from which the present writer has derived most of the
above data. The first-mentioned contains a number of beautiful
woodcuts from some of the early herbals.

Many of the remedies formerly derived from plants are now
produced synthetically by chemical processes ; consequently the
art of *simpling ”—that 1is, of collecting plants, or ‘ simples,”
and using them to prepare ‘ compound” medicines—is now

* This first Pharmacopceia in Britain was published in 1618 ; the College of
Physicians of Edinburgh issued its own Pharmacopceia in 1699. Many subsequent
cditions of both publications appeared until supplanted by the British Pharmacopaaia
sponsored by the General Medical Council in 1864.

Y A. Arber, Herbals, Their Origin and Evolution, Cambridge, 2nd. ed., 1938

3 E. S. Rhode, The Old English Herbals, London, 1922
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practised only by a few herbalists, and medical botany has
assumed a position of minor importance. Indeed, the word
“simpling ”” has become obsolete, although we still speak of the
compounding of drugs. Herbs have come to occupy a sort of
nondescript position between drugs and foods ; nevertheless, the
lore of herbalism is not only of great interest to the medical
historian, but is also of practical value to the pharmacologist,
as it offers to the research worker a field which has not yet been
fully explored.
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Cuarpter VIII

MEDICINE OF THE XV AND XVI CENTURIES:
REFORMERS AND REVOLUTIONARIES

Tre wonderful phenomenon of the Renaissance, which began
about the end of the fourteenth century and reached its climax
some two hundred years later, did not consist merely in a revival
of the ancient classic culture of Greece and Rome. It was also
a change in the entire outlook of thinking men, who sought to
escape from the tyranny of dogmatic scholasticism, and from the
traditional limitations imposed by the Church. Italy was the
birthplace of the movement, especially Florence, the city of
Dante and of Petrarch, where a renewed appreciation of art and
litcraturc had been fostered by the powerful and wealthy ruler,
Cosimo de’ Medici, and by his brother Lorenzo.! From Italy
the enlightenment spread to other countries of Europe, and
eventually to England, where it coincided with that noble period
known as the Elizabethan Age. At first there arose a demand
for freedom of thought, a new standard of human dignity, and a
philosophy of living ; humanism in place of the dry and decadent
scholasticism of the Middle Ages.

Attainment of the Renaissance ideal was facilitated by various
discoveries. The invention of printing, the expansion of the known
world by the discovery of America and of routes to the Indies, the
alteration in methods of warfare which followed the invention
of gunpowder—cach exercised a profound influence upon the
awakening and renewal of culture implied in the Renaissance. But
more important than any discovery was the change of heart in the
people, the appearance of a receptive and unbiased attitude to-
wards innovations. Of course the change was not sudden, nor did
it affect all mankind generally. A hard battle was to be fought, and
the fight was to last for many years. It would be difficult to assign
a definite date to a movement which began so quietly during the
Middle Ages. We have already noted that in the field of medicine
there was, here and there, a feeling of dissatisfaction with the
ancient learning. Nevertheless it is gencrally agreed that the year

1 Col. G. F. Young, The Mediis, 2 vols., 1910
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1543 marks a peak in the history of medicine and of science,?
because in that year Nicolaus Copernicus revolutionized astro-
nomy by the publication of his treatise entitled, De revolutionibus
orbium coelestium, and Andreas Vesalius rendered a similar service
to medicine with his De humani corporis fabrica. Dr. J. M. Ball
remarks, in his biography of Vesalius, that to turn from the
writings of Galen, Mundinus, and others to the beauties of Vesalius'
work is “like passing from darkness into sunlight.” 2 Vesalius
is chief among the great medical men of the Renaissance.

Art and Anatomy. Leonardo da Vinci

One of the results of the new outlook was an appreciation of
the beauty of the human body. No longer was the body regarded
as a sinful instrument which must be hidden, or as something
so sacred that it must not even be investigated. Classical idcals
were returning, and the artists werc the first heralds of the new
age. They looked to the anatomists for guidance, but the ana-
tomists were still slaves of tradition, and their work was rendered
difficult by the restrictions imposed upon disscction. Neverthe-
less these restrictions were gradually being overcome, and some
of the bolder artists, eager for information, did not hesitate to
use the scalpel so as to satisfy themselves regarding the structure
of the human frame. Among the great artists who engaged in
dissection were Michael Angelo, Raphacl, and Albrecht Durer.
Greatest of all was LEONARDO DA VINcal (1452-1519). This
gifted and versatile artist, a man centuries ahead of his time
in original ideas, who visualized aviation and modern methods of
warfare, and who discussed many problems of engineering which
were later put into practice,® also made discoveries in anatomy,
such as the maxillary sinus and the moderator band of the heart.
He was the first to demonstrate the ventricles of the brain by
wax injections, and to depict correctly the foetus and its mem-
branes within the uterus.* Originally, he set out to study the
bones and muscles in their relation to art, but his interest grew,
and he pursued his investigation of the deeper parts, the viscera,

1 L. Thorndik~, History of Magic and Experimental Science, 6 vols., 1941, vol. v. p. 406
* J. M. Ball, Andreas Vesalws, the Reformer of Anatomy, St. Louss, 1910

: J. C. Hemmeter, “ Leonardo da Vinci as a Scientst,” Ann. Med. Hist., 1921, vol. ni.
p. 26

¢ E. Baumgarten, “ Leonardo da Vina as a Physiologist,” Ann. Med. Hust., 1932,

vol. iv. p. 155
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the brain, the blood vessels, and especially the heart.! He
intended to publish a great work on anatomy in collaboration
with Marco Antonio della Torre of Pavia, but this project was
abandoned owing to the death of his co-worker. It is only within
recent years that the value of Leonardo’s contribution to anatomy
has been fully appreciated. He made hundreds of sketches and
manuscript notes, many of which are preserved in the Royal
Library at Windsor, and have only recently appeared in print.?2
This apostle of naturalism in art must also be regarded as a leading
pioneer in anatomy.

The Truth about Anatomy. Andreas Vesalius

The foremost anatomist of the Renaissance, and indeed of
all time, was ANDREAS VESALIUs (1514-64).3 A native of Brussels,
he belonged to a medical family. His father was apothecary to
the Emperor Charles V, and his grandfather, great-grandfather,
and great-great-grandfather had all been medical men of good
standing.4

Young Andreas, we are told, dissected dogs, mice, and other
small animals, an approach to medicine which has been adopted
by many a boy since then. He received a good education at the
University of Louvain, learning not only Greek and Latin but
also some Hebrew and Arabic. Thence he proceeded to Paris
to study medicine. Among his teachers there were Sylvius and
Guinther, anatomists of the old school, each with a great reputa-
tion. JacoBus SyLvius (Jacques Dubois, 1478-1555), although an
excellent teacher, was so close a follower of Galen that when he
found any anatomical structure which did not conform to Galen’s
description, he alleged that the human body must have become
changed since Galen’s time. Cardan tells us that Sylvius taught
from ¢ fragments of dog’s limbs,” and that he omitted the difficult
parts of anatomy from his lectures. (It was not he, but another
of the same name, professor at Leyden a century later, who first

! H. Hopstock, * Leonardo as Anatomist,” in Studies in the History and Method of Science,
ed. C. Singer, 1921, p. 151 ; J. P. McMurrich, Leonardo da Vinc the Anatomist, Balti-
more, 1930. (The most complete work on the subject)
8 E. MacCurdy, The Notebooks of Leonardo da Vinci, 2 vols., 1938
% M. H. Spielmann, The Iconography of Andreas Vesalws, 1925 ; J. G. De Lint, ¢ Les
Portraits de Vesale,” Fanus, 1914, vol. xix. p. 416
¢ M. Roth, Andreas Vesalwus Bruxellensis, Berlin, 1892 ; J. M. Ball, Andreas Vesalius,
the Reformer of Anatomy, St. Louis, 1910 ; Harvey Cushing, 4 Bio-bibliography of Andreas
Vesalius, New York, 1943
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described the fissure of Sylvius in the brain.) Sylvius of Paris was
not liberal in his judgments of the work of others. He strongly
disapproved of the anatomical discoveries of his pupil, Vesalius,
and even spoke of him, not as Vesalius, but as Vesanus (madman),
“ whose pestilential breath poisons Europe.” Very different was
JoHANNES GUINTHER (sometimes written Gunter or Winter) of
Andernach (1487-1574), a man of humble birth, who was so
poor a student that he was obliged to beg in the streets, but who
nevertheless became Professor of Greek at Louvain. At the age
of thirty-eight he turned to medicine as a career, was appointed
Professor of Anatomy in Paris, where he attained eminence in
practice and in teaching, and so rose in repute that he eventually
became a nobleman of Strassburg, whence he had retired.
Guinther made no great contribution to anatomy, but he was
one of those who recognized and encouraged the work of the
young Vesalius, to whose career let us now return.

Vesalius pursued his studies at Paris with great energy and
enthusiasm. His search for material led him, at great personal
risk, to undertake various ‘‘ body-snatching > cxpeditions, and
when owing to the outbreak of war he was obliged to return for
a time to Louvain, he found on a gallows outside the city walls
the skeleton of a criminal, almost complete and with ligaments
intact. Aided by a friend, he secretly bore home his trophy,
which proved of great value in his studies.

On the completion of his course at Paris, Vesalius travelled to
Italy, and at Venice he met another Belgian, a student of art
and pupil of Titian, named Jan Stephan van Calcar, who later
drew the wonderful wood engravings which adorn the works of
Vesalius.

Appointed Professor of Surgery and Anatomy at Padua in
1537, Vesalius now entered the most strenuous and productive
years of his career. On two occasions he visited Bologna and
held courses of instruction there. In Padua he lectured to a
crowded classroom, seated for 500, and busied himself with the
preparation of his great Anatomy.! Already he had translated
the Ninth Book of Rhazes’ * Almansor,” a compendium of treat-
ment which became a valuable textbook, but now he concentrated
his attention on anatomy, as he continually found, in the course
of his dissections, that the current teaching was full of errors

1 F. M. G. Feyfer, ‘‘Die Schriften des Andreas Vesalius,” fanus, 1914, vol. xix.
P- 435
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and that Galen could no longer be regarded as the final authority.
After a year at Padua he published a series of six large plates
for the use of students, entitled Tabula Anatomicae, of which only
two copies still exist. This, however, was only an introduction
to the magnificent volume, De Humani Corporis Fabrica (On the
Fabric of the Human Body), generally known as the Fabrica,a word
best rendered in English as “ mechanism ” or “ working,” which
appeared in June 1543, when Vesalius was twenty-eight years of
age. An Epitome of the work, now extremely rare, was produced
at the same time. No finer anatomical plates have ever been seen
than those which adorn the Fabrica. The figures of the skeleton
and of the muscles are of particularly high artistic merit, and
have served as models formany generationsof artists. It is no dead
anatomy that is here represented. The subjects are full of life and
expression, for the author sought to depict the body in action,
and to teach physiology as well as anatomy. The frontispiece to
the Fabrica shows Vesalius dissecting and demonstrating to a crowd
of interested spectators (Plate xxvi). There are seven chapters
or books in the volume, although the main interest centres in the
plates. The description and delineation of the structures marks a
great advance upon any previous work. Vesalius corrected Galen
in showing that the lower jaw consisted of a single bone, and that
the sternum was composed of only three parts, and not seven.
He noted the existence of valves in the veins, but did not appreciate
their significance. Observing that each artery supplying a viscus
was accompanied by a vein, he deduced that this was simply an
arrangement for the ‘“ mutual flux and reflux of materials.”
In the first edition of his work he admitted the existence of pores
in the interventricular septum of the heart, but in the second
edition, published in 1555, he states emphatically that there are
no such openings, and that blood cannot possibly pass direct
from one ventricle to the other. This was the first stage towards
a complete denial of Galen’s doctrine, and one of the fundamental
data on which Harvey based his discovery of the circulation of the
blood. Vesalius also helped to found the science of anthropology
when he noted that the Germans had round heads, while the
Belgian heads were long. The Fabrica was printed in Basel by
Joannes Oporinus, and Vesalius went to Basel in order to super-
intend the production, which was carried out with the utmost care.
Even the initial letters are works of art, showing cherubs engaged
in dissection and other activities, a satirical representation of his
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students.! With the publication of the Fabrica and the Epitome,
the brilliant career of Vesalius was virtually completed. One who
had dared to revolutionize anatomy and to expose the mistakes
of the ancients could not hope to escape criticism. His ideas were
strongly opposed in certain quarters, and he found himself the
subject of heated and bitter controversy. Perhaps it was on that
account that he resigned his chair at Padua, and went to Madrid
as physician to Emperor Charles V and then to his son Philip II.
From both he received respect and honour, and his services were
highly esteemed. But anatomy knew him no longer. His epoch-
making work had been crowded into three short years, and now,
at the age of thirty, he was finished.

Little is known of his life in Spain, or in the Netherlands,
which he revisited. In 1564 he left Madrid to proceed on a
pilgrimage to the Holy Sepulchre. The reason for such an
action is uncertain. It is said that a nobleman whom he was
attending having died, Vesalius was in the act of performing a
post-mortem cxamination when the subject showed signs of life.
The consequences were disastrous, as might well be imagined in
those days of the Inquisition. The physician was pardoned only
on condition that he would expiate his crime by a visit to
Jerusalem. On the return journey his ship was wrecked on the
island of Zante, at the entrance to the Gulf of Corinth, and there,
in October 1564, Vesalius died.

The Pulmonary Circulation

The immediate successors and contemporaries of Vesalius were
overshadowed by his greatness, but a few of them deserve mention,
as their names are familiar to every student of anatomy.

Vesalius was succeeded at Padua by ReaLpus CoLuUMBUSs
(Realdo Colombo, 1510-99), of Cremona, whose chief claim to
fame rests in his discovery of the pulmonary, or lesser, circulation.?
He demonstrated by experiment that blood passed from the lung
into the pulmonary vein. ‘ The blood,” he said, * goes through
the vena arteriosa to the lungs; then, mixed with air, it goes
through the arteria venosa to the left heart.” In his book, De
Re Anatomica, which appeared in 1557, long after he had left
Padua for Rome, Columbus published these observations.

t K. Rosenkranz, *“ Dic Initialen in Vesals Anatomie,” Arch. f. Gesch. d. Med.,

1937-38, vol. xxx. p. 35
¢ A. Casuglioni, Hustory of Medwin , New York, 1941, p. 435
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Six years previously, unknown to Columbus, another ana-
tomist had made the same discovery, though both observers
retained the Galenic idea of spiritus, and neither appears to have
had any true conception of the general circulation of the blood.
The unfortunate Spaniard, MicHAEL SERVETUS (1509-53), pub-
lished his account of the pulmonary circulation in a theological
work, Restitutio Christianismi, and on that account it attracted little
attention.! The main effect of the book was to focus upon the
author the wrath of the Church. Condemned by Calvin for heresy,
he was burned alive at Geneva on October 27, 1553, and his
works with him.2 Only three imperfect copies are preserved, at
Paris, Vienna, and Edinburgh. The passage in the Restitutio deal-
ing with the circulation states that the blood is ¢ transmitted from
the pulmonary artery to the pulmonary vein, by a lengthened
passage through the lungs, in the course of which it becomes of
crimson colour,” and is “ freed from fuliginous vapours by the
act of expiration.” 2 There is, however, no suggestion in the
argument, of any systemic circulation, nor is the word “ circula-
tion * used.

At this point mention may be made of one for whom it is
claimed, though on slender grounds, that he anticipated Harvey’s
discovery. ANDREA CEsALPINO (1519-1603) taught anatomy at
Pisa and Rome, and was also a great botanist and mineralogist.
It is true that Ccsalpino affirmed that the blood-vessels originated
from the heart, and not from the liver as Galen and his followers
had affirmed. Although he also stated that the blood passed
from the heart to all parts of the body, he believed that it coursed
through veins and arteries alike, and it appears as though he still
adhered to the old ““ebb and flow ” idea, rather than to any
conception of a “ circulation.” Much stronger evidence than
that at present available would be required to remove Harvey
from his accepted place as the great discoverer. Nevertheless
these anatomists did much to pave the way for Harvey. One
of the successors of Vesalius at Padua was FaBricius AB AcQua-
PENDENTE (1533-1619). He was a distinguished anatomist and
embryologist, and among his pupils was William Harvey.
Fabricius made a special study of valves in the veins, though

1 W. Osler, “ Michael Servetus,” Johns Hopk. Hosp. Bull., 1910, vol. xxi. p. 1
* G. H. Williams, “ Michael Servetus, Physician and Heretic,” Ann. Med. Hist.,
1928, vol. x. p. 287
3 R. Willis, Servetus and Calvsn, 1877
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these structures had been known to anatomists before him (Plate
xxxvi). He believed that they served to regulate the flow of
blood, but he failed to appreciate, as Harvey did, that such
valves were effective only in a one-way current. Fabricius was
not only an anatomist, but also a leading surgeon who devoted
part of his fortune to the building of a magnificent anatomical
theatre at Padua.

Fallopius ard Eustachius

Many other great anatomists lived and worked during this
brilliant and busy period. Casserius (1552-1616), who succeeded
Fabricius at Padua, was a pioneer in comparative anatomy ;
of earlier dates were Coiter (? 1534—90), of Groningen, who gave
a complete account of the anatomy of the ear; Plater (1536-
1614), of Basel, who made numerous dissections out of which
emerged many new facts in pathology ; and Ingrassia (1510-80),
of Naples, who discovered the stapes and the tensor tympani
muscle, and also differentiated measles from scarlet fever. In
order to complete the picture, two men must still be mentioned,
their names being household words in anatomy.!

GaBRrIEL FaLLorius (1523-62) succeeded Vesalius at Padua
after the brief interregnum of Columbus. He took up the work
of reconstruction where Vesalius had left it, and he was even
more forceful than his predecessor in his criticism of the Galenic
ideas. During his short life he accomplished much besides his
discoveries of the ‘ aqueduct” and ‘tubes” which bear his
name. He held the combined professorship of anatomy, surgery,
and botany at Padua, and his work in all these subjects was
of outstanding merit. Withington has claimed that “in the
beauty of his personal character as well as in the amount and
excellence of his work, Fallopius stands first of Italian anatomists.”

While Vesalius was at Padua the Chair of Anatomy at Rome
was held by BarToLoMEUs EusTAcHIUS (1520-74). Although he
was a follower of Galen, his anatomical discoveries were many.
His fame rests chiefly upon the atlas of excellent copperplate
illustrations which were completed only a few years after the
publication of Vesalius’s Fabrica. Owing to financial or other
difficulties, the Tabulae Anatomicae did not appear in the lifetime
of Eustachius. The plates’ were lost for 138 years. Then they
3 C. Singer, The Evolution of Anatomy, 1925, p. 135
3 E. T. Withington, Medical History from the Earliest Times, 1894, p. 214
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were discovered in the papal library at Rome, and were published
by Lancisi, the Pope’s physician, in 1744. The text was never
found. Professor Charles Singer is of opinion that had the plates
appeared when completed, the name of Eustachius would have
stood beside that of Vesalius as the joint-founder of modern:
anatomy. Those illustrations, though less artistic than the plates
of Vesalius, are in some respects more accurate, and constitute
a record of numerous discoveries. Among them may be men-
tioned the thoracic duct, the ciliary muscle, and details of the
facial muscles, the larynx, the kidney, and other structures, while
the first plate of the series is an engraving of the sympathetic
nervous system. Curiously enough, the Eustachian tube is not
shown in the Tabulae, but it is described in the Epistola de auditus
organis, which was printed in 1563 and is probably the first
complete book on the anatomy of thc ear. The number of new
facts clucidated by Vesalius and his associates was so enormous
that it is not surprising that the practical significance of the new
anatomy was only gradually appreciated.

Humane Surgery. Ambroise Paré

It was the invention of gunpowder, with all its dire con-
sequences, rather than the application of new anatomical facts,
that drew surgery into the Renaissance movement. War has
ever been a great teacher of surgery, and the leading surgeons
of this, as of other periods, were army surgeons. The real renais-
sance of surgery did not take place until the nineteenth century.
During the epoch under review no such spectacular change took
place. Surgery showed no sudden upheaval comparable to the
revolutionary and dramatic alteration of anatomy by Vesalius,
or the forceful and intolerant revolt from tradition in medicine,
led by Paracclsus, to whose work reference will be made presently.
Already, in medizval times, good surgical work had been done
by Guy de Chauliac, John of Arderne, and others. A steady
advance had been taking place during the years which are so
often regarded as sterile of ideas. The ground had been well
prepared for a great surgical reformer, who by his noble person-
ality, his courage, his humanity, and his zeal raised surgery to
a higher level, and well earned for himself the title of the Father
of Modern Surgery. This was AMBROISE PARE (1510-90), the
greatest surgeon of the Renaissance, and one of the greatest
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surgeons of all time.? Essentially humanist rather than scholastic,
he knew no Latin or Greek, and he trusted to observation rather
than to books. Nevertheless he rose to great eminence, and
became surgeon to four kings of France in succession. Withal,
he was a man of shrewd judgment and of simple piety, who
loved his profession, his home, and his country; a worthy
model for all modern surgeons. So let us approach him a little
more closely.

Of humble parentage, he was born at Laval in Moyenne,
where his father was a cabinetmaker, or, from some accounts,
barber and valet to the Comte de Laval. His sister Catherine
married Gaspard Martin, a barber surgeon of Paris, and his
brother Jean became a barber surgeon, with a practice at Vitré
in Brittany. Ambroise may have been apprenticed to this brother,
who, he tells us, was clever in unmasking the tricks of street
beggars. One impostor had acquired the arm of a hanged
criminal, which he passed off as his own ; another, by means
of coloured wax, had modelled, for his own benefit, a hideous
sore on his body. At all events, the early training of the young
apprentice was by no means academic. Yet he eventually reached
Paris, and, freeing himself from the hair-cutting part of his work,
he concentrated on surgery, and was successful in obtaining a
resident appointment at the great hospital, the Hétel-Dieu, where
he remained for three years, laying a sound foundation to a
brilliant career 2 (Plate xxvir).

¢ Journeys in Divers Places”

During the lifetime of Paré, France was engaged in many
wars : against Italy, Germany, and England, and eventually, at
home, in the civil war so disastrous to the Huguenots. It was
natural that so keen a surgeon should seek scope for his talents
in service with the army. Ambroise Paré joined the Forces, and
for the next thirty years, with a foothold in Paris in the intervals
of fighting, he engaged in many campaigns. There was no organ-
ized medical corps in those days. The surgeon accompanied

1 F. R. Packard, The Life and Times of Ambroise Paré, 2nd ed., 1926 ; Stephen Paget,
Ambroise Paré and his Times (1510-90), 1897. (The biography by Stephen Paget gives
a vivid picture of the great surgeon and contains many quotations from his autobio-
graphical Journeys.)
3 D. M. Quynn, “ A Medieval Picture of the Hétel-Dieu of Paris,” Bull. Hist. Med.,
1942, vol. xu. p. 118
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the troops, attended them when required, and received such
rewards as they were willing to give. Paré’s first taste of active
service was in the attack on Turin by the great king, Francis I,
in 1537.1 He tells the story, with his own graphic and inimit-
able touch, in his “ Journeys in Divers Places > (Voyages faits en
divers lzeux), a most attractive journal, full of adventure and good
stories, and giving a clear picture, sometimes pathetic, sometimes
amusing, but always interesting, of the life of an army surgeon
in the sixteenth century.

Paré was an old man when he wrote these reminiscences in
reply to an attack upon him by Gourmelen, Dean of the Faculty
of Physicians of Paris. There was much rivalry and wordy war-
fare between physicians and surgeons at that period. It was
often a triangular contest, as the college of St. Céme, consisting
of surgeons ‘‘ of the long robe,” would have nothing to do with
the barber surgeons, who werc regarded as altogether inferior.
The physicians, thinking themselves superior to both, bitterly
reproached any surgeon who dared to dabble in physic. Imagine,
therefore, the rage of Dean Gourmelen against a barber surgeon
who wished to publish a book which dealt, not only with surgery,
but with plague and other diseases, with obstetrics, and with the
folly of the physicians in employing such remedies as powdered
mummy and unicorn’s horn. Moreover, this upstart author had
written in his mother tongue, and not in dignified Latin. We
can never be too grateful to the Dean for his annoyance, as it
called forth from the pen of Ambroise Paré one of the most
delightful journals in literature, a book worthy to stand beside
the diary of Pepys or the reminiscences of Cellini. The reply to
Gourmelen is direct, and often ironical, as when he calls his
accuser ‘‘ mon petit maitre,” yet it is free from bitterness. * Dare
you teach me Surgery, you who have never come out of your
study ? Surgery is learned by the eye and by the hands. You,
mon petit maitre, know nothing else but how to chatter in a
Chair.”

He proceeds to tell of his first sight of Tunn, and to show
how he “ found a way to learn the art of surgery.’  We entered
pell-mell into the city . . . and in a stable where we thought to
lodge our horses, found four dead soldiers, and three propped
against the wall. . . . They neither saw, hca.rd, nor spoke, and
their clothes were still smouldering, burned with gunpowder. As

! Stephen Paget, Ambroise Paré and his Times (1510-90), 1897, p. 30
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PLATE XXVII VESALIUS TEACHING ANATOMY
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PLATE XXVIII SURGERY UNDER AMBROISE PARE

*A ward m the Hotcl-icu of Parns about the thnteenth centimy Several

sisters are teachmg novices how o fecl the pulse Most of the bads e

occupicd by two paticnts The hospiral had probablv undargone htle

change bedore the nme o Pare Lrom a contamporary manuscrpt at
the Hotdd-Ihon cpage 1473,

(/) Instruments for the remov al of darts and arrowheads. (7 ) Type of 1llus-
tration known as " Wound Man ™ (page 130. ¢f Plate xxv). From The
Works of that famous chirurgeon Ambrose Parey (Enghsh translation of 1678)
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I was looking at them with pity there came an old soldier who
asked me if there were any way to cure them. I said, No. Then
he went up to them and cut their throats, gently and without
ill will. I told him he was a villain : he answered he prayed
«God, when he should be in such a plight, he might find some-
one to_do the same for him, that he should not linger in
misery.” \

Paré found many wounded in Turin, and he proceeded to
treat them as John de Vigo had advised, ¢ with oil of clders
(sambucus) scalding hot.”” But his supply of oil was soon finished,
and he was then forced to apply ““ a digestive of eggs, oil of roses,
and turpentine.”” That night he could not sleep, fcaring that he
should find those patients dead in the morning. He rose early,
and to his great surprise found that those who had been dressed
with the ‘‘ digestive ” had little pain and that their wounds were
not inflamed, while those to whom boiling oil had been applied
were “ feverish, with great pain, and swelling of their wounds.”
Then he discovered that gunshot wounds were not poisoned, or,
as he put it, “ do not partake of any venenate quality,” and
needed no such drastic treatment. ‘ Then I resolved never more
to burn thus cruelly poor men with gunshot wounds.” In Turin
he met another surgeon, who had discovered a balm for wounds
which gave wonderful results. It was made by boiling together
oil of lilies, young whelps, and earthworms in turpentine, *a
remedy like that which I had obtained by chance. See how 1
learned to treat gunshot wounds, not out of books.”

One day Paré heard a nobleman remark to his general,
“ Thou hast a surgeon young in age but old in knowledge and
experience ; take good care of him.” * But,” adds our hero in
his naive way, “ the good man did not know that I had lived
three years with the patients at the Hoétel-Dieu in Paris.” His
next journey was to Brittany, where a landing of the English was
expected, and though this never took place, there was plenty
of surgical work as a result of the wrestling bouts then so
popular. Paré describes in detail a particularly savage contest
which ended fatally. A few years later, at Boulogne, contact
was made with the English army, and Ambroise, under fire
for the first time, ‘‘ducked his head low” as he felt the
moved air, “ though the ball was already far away.” ¢ Mon
petit maitre, if you had been there I should not have been
afraid all alone.”
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“ I dressed him and God healed him >

Germany was the seat of another campaign, and Paré tells
how a soldier, attempting to gain victuals from the peasants by
force, returned so mutilated that his fellows had already dug
a grave for him. Here was a case to test the utmost skill of the
surgeon, and the surgeon proved equal to the task. “1I did him
the office of physician, apothecary, surgeon, and cook. I dressed
him to the end of his case, and God healed him.”

 Je le pansait ; Dieu le guarit,” as it is written in Old French,
was a favourite expression which occurs many times, with varia-
tions, in Paré’s descriptions. At the end of the German war,
referring to another patient, he writes : “ The camp was dispersed
and I returned to Paris with my gentleman whose leg I had cut
off ; I dressed him, and God healed him. He said he had got
off cheap, not to have been miserably burned to stop the blood,
as you write in your book, mon petit maitre.”

The book of journeys continues, and Ambroise Paré after tell-
ing of his adventures at the siege of Metz and of his attendance
on the king of Navarre, mortally wounded, relates how after
the battle of St. Quentin the ground was covered with dead men
and horses, and ‘ so many blue and green flies rose from them
that they hid the sun ; where they settled, there they infested
the air and brought the plague with them.! Mon petit maitre,
I wish you had been there.” He describes how he found that the
ligature might supplant the cautery as a haemostatic in amputa-
tions, and he tells many a good story in his own intimate fashion.
Early in his career as an army surgeon Paré had entered the
service of the king, had married, and had acquired the house in
Paris close to the Pont St. Michel, where he lived and died. He
had become a barber surgeon in 1541, and thirteen years later,
after numerous formalities, had been admitted to the close
fraternity of the College of St. C6me, which was forced to recognize
so distinguished a man, be he barber surgeon or no, and Latin
or no Latin.

Ambroise Paré at Court
After 1559, his campaigning days being over, he resided
permanently in Paris. It has been mentioned that Paré was
surgeon to four kings of France, not counting the king of Navarre.

1 R. H. Major, Classic Descriptions of Diua.s'e,61932. p- 83
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On June 29, 1559, Henry II was grievously wounded while
engaged in a friendly tournament with Count Montgomery,
captain of the Scottish Guard. The lance struck him above
the right eye. Paré and several other surgeons attended him,
and Vesalius came from Brussels by the order of Philip of Spain.
They dissected the heads of four criminals, to ascertain what
direction the lance may have taken, but to no purpose. The king
died on the eleventh day, leaving a widow, the notorious Cathcrine
of Medici, and three weakly and worthless sons, to carry on his
work. The eldest, Francis 1I, husband of Mary Stuart, Queen
of Scots, survived his father by only eighteen months. At the age
of seventeen he died from disease of the ear, with severe headache,
probably meningitis of otitic origin. Paré was suspected of having
put poison in his ear by command of the Queen Mother. Despite
this malicious accusation, Paré retained his Court appointment
under Charles IX, who died of phthisis fourteen years later, and
then under Henry III, who was assassinated a year before Paré
died.

In the terrible massacre of St. Bartholomew, August 22, 1572,
Ambroise Paré, who two days previously had attended Admiral
Coligny, the Huguenot general, mortally wounded by an assassin,
was himself in great danger, as he was believed to be a Huguenot.
Charles IX, though in favour of the slaughter, sheltered Paré in
his own room, as he agreed that ‘it was not reasonable that
one who was worth a whole world of men should be thus mur-
dered.” Whether Ambroise was Huguenot or Catholic has often
been argued. Certainly his two marriages were cclebrated with
Catholic rites, and all his nine children were baptized into the
Roman Church.

His services to surgery did not merely concern gunshot
wounds. He discussed in detail the treatment of fractures and
dislocations, he abolished castration in herniotomy, he suggested
that syphilis was a cause of aneurysm, he invented artery
forceps and many another instrument, and he knew all that was
to be known about sick nursing.! Keenly interested in all
aspects of medicine, he investigated old wives’ cures, and even
purchased the recipes of charlatans so that they might be gener-
ally available.

Even if he did believe in evil spirits, in the power of the
saints, and in the influence of the stars, his works are still

1 E. Gurlt, Geschuhte der Chirurgie, Berlin, 1898, Bd. 1. p. 688
147



A HISTORY OF MEDICINE

well worth reading. Here are a few of his Surgical Canons and
Rules :

He who becomes a surgeon for the sake of money will accomplish nothing.
Mere knowledge without experience does not give the surgeon self-confidence.
A remedy thoroughly tested is better than one recently invented.

It is always wise to hold out hope to the patient, even if the symptoms point
to a fatal issue.

Like John Hunter, with whom he has often been compared,
Ambroise Paré was one of the master surgeons of history.

Itinerant Lithotomists

Of the many good surgeons of the Renaissance period, only a
few nced be mentioned to illustrate the trends of the time. It
was the custom to entrust the care of cases of stone in the bladder,
a very common complaint, to itinerant lithotomists. Many of
them possessed great skill and experience, and some undertook
other operations as well. One of the best known of this class was
Pierre FrANcO (1505-70), a native of Provence, who made his
headquarters at Berne, and later at Lausanne.! According to
Malgaigne, Franco was a surgical genius. He was the first to
perform suprapubic lithotomy, removing a large stone which
he had failed to extract by the perineal route, but he did not
advise the routine adoption of this new method. Indeed, it was
not until 1718 that John Douglas of London, brother of James
Douglas the anatomist, revived the operation. Franco invented
strong forceps for crushing a stone, so that the fragments might
more easily pass through the wound. He did not approve the
idea, then prevalent, that a stone might be dissolved by remedies
given by the mouth. He wrote a treatise on hernia, and he was
the first to describe the operation for strangulated hernia.
Cataract was another condition for which he operated, claiming
success in the great majority of his cases. That his lot was not
always a happy one, despite his success, is shown by his remark,
“ The physicians and surgeons can defend themselves when
unfortunate, but if we lithotomists have a mishap, we must run
for our lives.”

1 D. Bail, *“ Un Chirurgien urologiste au XVIe Si¢cle: Pierre Franco,” Bull. d’Hist.
Méd., 1932, vol. xxvi. p. 204
148



PLATE XXIX SIXNXTEENTH-CENTURY SURGERY
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Both 1llustrations from A Daiscourse of the Whale Art of Chyrurgery, by Peter Lowe,
4th ediuon, 1654 (page 154)
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Two later practitioners of this class were the French monks,
Frére Jacques and Frére Jean.! FRERE JacQuUEs DE BEAULIEU
(1651-1719), a native of Central France who travelled widely
in order to practise his art, made it a rule only to operate in the

.presence of a physician or surgeon, and he charged no fees but

merely took what was offered, retaining only just sufficient
money for living expenses and giving the surplus to the poor.
In 1697 he visited Paris, where his success aroused the jealousy
of the surgeons to such an extent that he was obliged to resume
his wanderings through Europe. He practised the operation of
lateral lithotomy, which came into gencral use, and was often
associated with his name.

In the following century FRERE JEAN DE SAINT COME (1803-81),
a professional and ecclesiastical brother of Frére Jacques, and
like him a Franciscan monk, practised lithotomy with such
creditable results that he was able to maintain a private hospital
in Paris.? Frére Come, as he was called, invented a lithotome
with a concealed knife, which ensured greater accuracy of incision.
He was able to claim go per cent. of cures in over 1,000 cases.

Surgery in Italy and Germany

As has been mentioned, the Italian anatomists of the Renais-
sance were also surgeons. It is said that Vesalius met Paré in
consultation at the deathbed of Henry II. Fabricius of Acqua-
pendente had a large surgical practice, and so had Guipo Gurpy,
or Vidius, of Pisa (d. 1569), whose name is familiar to anatomists.
Special mention, however, must be made of the inventor of
rhinoplasty, or restoration of loss of the nose by a plastic operation.
He was Gaspare Tacriacozzr (1546—99) of Bologna, and his
operation consisted in the transplantation of a flap of skin from the
arm, the limb being bandaged in contact with the nose, until the
grafted part had established itself.3 This procedure was strongly
condemned by the Church, which discountenanced any attempt
to improve upon the handiwork of the Almighty, and the operation
was not revived until the nineteenth century.

Reference has already been made to German surgery of the

1 A. H. Buck, The Growth of Medicine from the Earliest Times to About 1800, Yale, 1917,
P- 549

* A. Pousson and E. Desnos, ed. of Encyclopédie Frangaise d’Urologie, 2 vols., 1914,
vol. i. p. 166

8 E. T. Withington, Medical History from the Earliest Times, 1894 p. 285
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period, but one name which must be added is that of Wilhelm
Fabry of Hilden, near Disseldorf, or FaBricius HILDANUS (1560-
1624).! He acquired much experience during the Thirty Years
War when he introduced the tourniquet, and proved the necessity
of amputating through healthy tissue in cases of gangrene. It
was said that he used a red hot knife for amputation in order to
check bleeding. Despite the severity of his methods he had a
private hospital at Berne, and he worked hard to raise the
surgeon to a position of dignity equal to that of the physician.
In his Observationes Medico-Chirurgiae may be found many illustra-
tions of the instruments he invented.

Another ingenious German inventor of surgical instruments
was JOHANN ScuLTETus, whose Armamentarium Chirurgium, pub-
lished in 1653, contains many interesting illustrations.

English Surgery in the Sixteenth Century

As early as the fourteenth century the barber surgeons of
England were organized in groups or ‘ gilds.” Every town of
importance had its gild, and it is estimated that there were
twenty or thirty of them, although most of the records are lost.
Of the individual members we know little beyond a few names.
John of Arderne, whose work we have noted, was one of the few
English surgcons who wrote on his subject and gave to posterity
some idea of the prevailing practice. Yet it is not until the six-
teenth century that the picture becomes more clear.?

The name of THOMAs VICARY (1495-1561) is memorable for
two reasons. He was the author of the first textbook of anatomy
to be written in English, and he was the first Master of the United
Company of Barber Surgeons.®? Originally a practitioner in
Maidstone, he went to London as a barber surgeon, and rapidly
rose to fame, becoming chief surgeon to the king, Henry VIII,
in 1535. His work on anatomy bore the title, 4 Treasure for
Englishmen, containing the Anatomie of Man’s Body. It is said to
have appeared in 1548, but no trace of this first edition can be
found. It was reprinted in 1577, after his death, by his col-

1 E. Gurlt, Geschiwchte der Chirurgie, Berlin, 1898, Bd. iii. p. 107
* Sir H. Rolleston, “ The Early History of the Teaching of Anatomy,” Ann. Med.
Hist., 1939, 3rd Series, vol. i. p. 203
* D’Arcy Power, “ The Education of a Surgeon under Thomas Vicary * (Vicary
Lecture), in Selected Writings, 1931
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leagues on the staff of St. Bartholomew's Hospital, and it held
its place as a textbook until the seventeenth century. The
anatomy contained in it is of the medizval type, despite the fact
that the author had studied at Padua.

« Vicary was instrumental in securing in 1540 the Royal
Assent to a union of the gilds of barber surgeons and surgeons.
The occasion is commemorated in a well-known picture by
Holbein in the possession of the Royal College of Surgeons
(Plate xxx). The Act of 1540 declared that surgeons should no
longer be barbers, and that barbers should restrict their surgery
to dentistry. The new Company was empowered to impose fines
upon unlicensed practitioners in London, and was cntitled to
have two bodies of executed criminals each year for the study of
anatomy.

One of the earliest teachers of anatomy under the new scheme
was JoHN BANESTER (1533-1610), who had a great reputation
both as a physician and surgeon, at Nottingham, and later in
London.? He strove hard to reunite surgery and medicine, which
union, he stated, would be to the benefit of both. In his own
words, “ Some of late have fondly affirmed that the chirurgeon
hath not to deal in physic. Small courtesy it is to break faithful
friendship . . . for the one cannot work without the other, nor
the other practise without the aid of both.” In the Huntcrian
Museum of Glasgow his anatomical figures are preserved, and
also a contemporary painting showing Banester dclivering the
“ visceral ” lecture at the Barber Surgeons’ Hall of London in
1581.2 The open book beside him is the book of Columbus, who
succeeded Vesalius at Padua. Thus it is evident that Banester
was following the new knowledge of anatomy.

In England, as in France, war was a teacher of surgery, and
there was at this time a military surgeon whose quaint writings
give some interesting details of army practice. 'WiLLiam CLOWES
(1540-1604), who became surgeon to Queen Elizabeth and to
St. Bartholomew’s Hospital, distinguished himself on service with
the army in Flanders, and with the navy in the repulse of the
Armada.® His works include a treatise on venereal disease (1565),
in which he dwells on the importance of writing in the vernacular

1 J. F. South, Memorials of the Craft of Surgery in England, 1886, p. o

* H. Lett, *“ Anatomy at the Barber Surgeons’ Hall,” Brit. Jour. Surg., 1943-44,
vol. xxxi. p. 101

3 G. Parker, The Early History of Surgery in Great Britain, 1920, p. 74
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rather than in Latin, and an important work on gunshot wounds,
a short book with the long title, A profitable and necessarie book of
observations, for all those that are burned with the flame of gunpowder,
etc., and also for curing of wounds made with Musket and Caliver shot
and other weapons of warre commonly used at this day both by Sea and
Land (1591).! Clowes makes many interesting observations, as
he had conducted experiments on the vexed question of whether
or no gunshot wounds were poisoned. He noted that when
arrows were fired from a musket the feathers were not singed.
Clearly, therefore, he argued, the bullet could not be purified
by heat, and might well carry poison into a wound. He gives
some interesting accounts of the surgical instruments then in use.

Tromas GALE (1507-86) was another army surgeon who, in
his Treatise of Wounds with Gonneshot (1563), proves that, contrary
to the prevailing idea, *‘ the bullet does not acquire such heat in
its motion as to render the wound similar to cautery.” Gale
was a man of high principle, and his ethical rules for surgeons
must have exercised a salutary influence at a time when the
ficld of surgery was invaded by many charlatans.

Another of Quecn Elizabeth’s surgeons was JoHN WooDALL
(1569-1643),2 who had an cxtensive experience, both afloat and
ashore, in the service of the East India Company, as well as on
the Continent. His books, The Surgeon’s Mate and Viaticum, or
The Pathway to the Surgeon’s Chest (1639) give details of the necessary
instruments and equipment, and describe how they are to be
used. Woodall is sometimes credited with the discovery of lime
or lemon juice as a cure for scurvy, long before James Lind
published his treatise on the subject (1753). Woodall commends
““ the juice of vegetables and fruits, and where none of these
can be had, oil of vitriol.”

Early Scottish Physicians and Surgeons

Only scanty records exist of the practice of medicine and
surgery in Scotland in early times. The name of MicHAEL Scot
(? 1175-? 1232) has been already mentioned (p. 107), and details

1 R. H. Major, * William Clowes and his Profitable and Necessarie Booke of Observations,”

Ann. Med. Hist., 1932, vol. iv. p. 1

* J. Aikin, Biwographwcal Memors of Medicine in Great Bnitain, 1780, p. 93 (Gale), p. 238

(Woodall). (Aikin’s Memorrs, though now rather a rare book, supphes interesting

information which cannot be found elsewhere) ; S. Jenkinson, * John Woodall,

Surgeon, Royal Navy, 1569-1643,” Jour. Roy. Naval Med. Service, 1940, vol. xxvi. p. 107
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of a number of Gaelic medical manuscripts dating from the twelfth
century to the fourteenth century, are described in Comric’s History
of Scottish Medicine. Comrie mentions several pioneers, including
one WiILLiAM SCHEVEZ (1428-97), who practised at St. Andrews,
and being as well versed in theology as in medicine, became
Archbishop or Primate of Scotland in 1487. Schevez was a re-
nowned scholar who had studied at Louvain, and founded a
valuable library at St. Andrews.! Little is known of his medical
work, save that he was the best-known practitioner of Scotland
in the fifteenth century and physician to King James III at a
salary of £20 per annum.

Surgery in Scotland, as elsewhere, was in the hands of surgeons
and barbers, and in 1505 an important event took place at
Edinburgh when a ‘ Seal of Cause” was granted by King
James IV, that enlightened monarch, in response to a petition
from the two crafts.2 This royal decree conferred certain rights
and privileges on the new body, the Incorporation of Barber
Surgeons, which later became the Royal College of Surgeons of
Edinburgh. This gild was to have the sole right of practising
within the burgh, and of examining candidates who desired to
join them. The examination was to include  the anatomy,
nature, and complexion of man’s body,” the position of the veins
so that phlebotomy might be performed, and thec signs of the
zodiac and facts governed by them. Every prospective surgeon
must be able to read and write, or as the document has it, “ baithc
wryte and reid.”” Further, the gild was entitled to claim each
year, “ ane condampnit man efter he be deid to mak anatomca
of quhairthrow we may haif experience ” ; in other words, one
executed criminal might be claimed for dissection purposes.
Lastly, and most strange of all, the gild was to have the monopoly
of making and selling aqua vitae (whisky) within the burgh, a
privilege which apparently has been allowed to lapse! It may be
added that each candidate for admission was to pay a fee of (5,
and to entertain to dinner the existing members of the craft.
Unfortunately no record of the meetings was kept until 1581.
At this date the business was in the capable hands of GILBERT
PriMROSE, or Prymross (1535-1616), who was, in 1581-82, and
again in 1602, elected Deacon, as the President was then called.

1 J. D. Comrie, History of Scottish Medicine, 2 vols., 1932, vol. i. p. 83
* C. H. Creswell, The Royal College of Surgeons of Edinburgh (Historical Notes from

1505 to 1905), Edinburgh, 1926, p. 4
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Unfortunately he left no writings, and we know little of his career.
He was a member of the well-known family of which Lord
Rosebery is now the chief representative. Primrose appears to
have compounded his own drugs. In 1904 Lord Rosebery
presented to the Royal College of Surgeons of Edinburgh a
replica of a mortar, bearing the name of Gilbert Primrose, which
had been found in a field near Hawick. The repiica is now
preserved in the College Museum.

A contemporary Scottish surgeon, better known on account
of his authorship, was PETER Lowe of Glasgow (1550-1612).1
His chief work, A Discourse on the Whole Art of Chirurgerie, 1596,
was dedicated to his friend Gilbert Primrose, and it is said to
be the first textbook of surgeryto be written in English (Plate xxrx).
Lowe was a native of Glasgow who had spent more than twenty
years in France and Flanders as a student and army surgeon, and
had then returned to practise in his native city.2 He was an
apostle of medical reform who, noting the prevalence of ignorant
practitioners and the lack of organization within the profession,
did not rest until he had obtained from King James VI, in 1599,
a charter for the Faculty of Physicians and Surgeons of Glasgow,
which still exists, the prefix Royal being added in 1909. The
purpose of this body was to unite all who practised medicine or
surgery, and not mercly the surgeons and barber surgcons, as in
London and Edinburgh.

The Faculty was empowered to examine candidates, and to
control practice in Glasgow and the south-west of Scotland. This
authority remained in the hands of the Faculty until the Medical
Register was established. It was unquestioned until early in the
nineteenth century, when the University of Glasgow, although
it did not then grant a surgical degree, claimed for its graduates
in medicine the privilege of practising surgery, as well as medicine,
within the area. The Faculty, resenting such interference with
their rights, raised an action in the Court of Session in 1815
against four general practitioners of Glasgow, graduates of the
four Scottish Universities, with a view to having them interdicted
from the practice of surgery. The view of the Faculty was upheld,
it being decided that the offenders, although all entitled to practise
medicine, were not legally qualified to practise surgery in or near
Glasgow until they had passed an examination by the Faculty.
The University then introduced the degree of Master of Surgery,
but in 1826 the Faculty raised another action with a view to
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interdicting those holding this degree. Again judgment was given
in their favour, although only after a law suit lasting fourteen
years, during which the University was obliged to meet heavy
expenses on behalf of its graduates. All those polemics were soon
.forgotten, as the Medical Act of 1858 changed the entire outlook
by transferring to the General Medical Council the responsibility
of deciding who should be permitted to practise.

One of the original functions of this Faculty of Glasgow
established by Peter Lowe was the provision of free treatment
for the poor, or, as the Charter states, ““ to give counscll to puir
disaisit folk gratis.”” This practice continued for two centuries.
Then, as hospitals became available, free vaccination took the
place of free treatment, and this was provided throughout the
nineteenth century. Even to this day the spirit of the foundation
is kept alive in word, if not actually in deed, as the minutes of
each meeting conclude with the phrase, ‘ The poor were treated
gratis, and the Faculty adjourned.”

1 A. F. Fergus, The Origin and Development of the Glasgow School of Meduine from Master
Peter Lowe to Sir William T Gairdner, Glasgow, 1911

* A. Duncan, Memonals of the Faculty of Physicians and Surgeons of Glasgow (1599 1850),
Glasgow, 1896, p. 21
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CHAPTER IX
PHYSICIANS OF THE RENAISSANCE

HAvING now traced the spread of Renaissance surgery from the
days of Ambroise Paré to those of Peter Lowe, let us turn back
and attempt to follow the progress of Renaissance medicine.
The leader in the revolt against the past and the search for new
and better methods was that strange man known as Paracelsus.

The Enigma of Paracelsus

It is difficult to assess at its truc value the influence of
Paracelsus upon the progress of medicine.! He had manv
opponents during his lifetime, and for centuries after his death
the prevailing opinion classed him as a charlatan, a mere drunken
quack and disreputable braggart, while the more kindly critics
said that he was of unsound mind.? In the nineteenth century,
however, Robert Browning wrote a poem on Paracclsus, in which
he discusses the greatness of a reformer who had been misunder-
stood. Osler designates Paracelsus ¢ the Luther of Medicine,”
and Garrison calls him *“ the most original thinker of the sixteenth
century,” which is praise indced. Withington, on the other hand,
regards him as a mere trumpet blower, ‘ vastly inferior to Vesalius
or Harvey.” It must be admitted that the writings of Paracelsus
are by no means easy to understand. They are highly appraised
by German medical historians, notably by Sudhoff,® but the com-
plexity of his theories, and the fact that no complete English
translation is available, places Paracelsus beyond the compre-
hension of the average student, and tends to perpetuate this
unpopularity.4

Philippus Aureolus Theophrastus Bombastus von Hohenheim,
better known as PARACELSUs (1490-1541),% was born at Einsiedeln,
t J. R. Russell, History and Heroes of the Art of Medicine, 1891, p. 157
* H. E. Sigerist, * Paracelsus in the Light of Four Hundred Years,” in March of Medicine,
New York, 1941
3 K. Sudhoff, Paracelsus : ein deutsches Lebensbild aus den Tagen der Renaissance, Leipzig,
1986 ; Paracelsus : Samtlche Werke, ed. K. Sudhoff, 12 vols., Jena, 1926-32
¢ F. Medicus, “ The Scientific Significance of Paracelsus,” Bull. Hist. Med. 1936,

vol. iv. p. 353
8 Anna M. Stoddart, Life of Paracelsus, 1911
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near Zurich, the son of a studious and well-educated country
doctor who had married the matron of the local pilgrim hospital.
When the boy was twelve years old, his father was appointed
town physician of Villach in Carinthia. Near this place were
the Fuger lead mines, where Paracelsus was first attracted to
mineralogy and chemistry, assisting in the laboratory and laying
the foundation of his later work. He is said to have attended the
University of Basel, but we have no record of his student days.
What we do know is that at the age of twenty-three he set
out on the long wanderings which were to last for twelve
years. ‘“The doctor must be a traveller,”” he wrote, ‘ because
he must inquire of the world.” Experience must be added to
experiment.

He spent some time in Montpellier, and at the Italian centres
of learning, Bologna and Padua. Then he travelled far and wide
throughout Europe. He visited France and Spain, he saw military
service in the Netherlands, he visited the tin mines of Cornwall,
explored the mineral wealth of Sweden, and journeyed as far
east as Turkey and Russia. During those years he was busily
engaged in writing and teaching when he could, so that he became
well known, and on his return to Switzerland in 1526 he was
appointed, through the influence of Erasmus, town physician at
Basel, and Lecturer on Medicine in the University. There, he
allowed his intolerance to outweigh his discretion, and incurred
the grave displeasure of the authorities by lecturing in German
instead of Latin, by compounding his own medicines, and by
his vehement condemnation not only of the ancient writers but
of the methods of his colleagues and contemporaries. I pleased
no one,” he writes, ““ except the sick whom I healed.” He pre-
fixed his lectures by publicly burning the works of Galen and
Avicenna, holding that a complete break from the past was
essential to progress. “ My beard knows more than you and
your writers ; my shoe-buckles are more learned than Galen or
Avicenna.”

Paracelsus did not favour the velvet robe of the ph
but chose simple garments, and he carried a sword T
is said, he was wont to brandish in the privacy g
and which appears in several of his portraits.!
prised to learn that by his impetuous and for

1 C. G. Cumston, * The Portrait of Parcelsus at the Museum at
Proc. Roy. Soc. Med. 1916, vol. ix. p. 113
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he made many enemies, and that within two years, the contention
having culminated in a dispute regarding fees, he was obliged
to leave Basel and to resume his wanderings.

We find him at Colmar, at St. Gallen, at Zurich, and at
other places, in each of which he practised with great success,
acquiring, despite much opposition, a European reputation.
Eventually in 1541 he reached Salzburg, worn out with strenuous
work in the search, not for gold or.rank, but for knowledge and
truth. His travels were ended, and he died there on September 24,

1541.
Paracelsus as a Writer

Whatever side one takes in the controversy, which still con-
tinues, regarding the character and influence of Paracelsus, one
is bound to admit that he was one of the most interesting figures
in the medicine of the Renaissance.! He was a voluminous
writer, although but little of his work was published during his
lifetime. He himself predicted that he would not be understood
until at least twenty years after his death, and it was so, for the
first edition of his works, edited by J. Huser of Basel, did not
appear until 1591.

Much that he did not write has been attributed to him.
Some of it was written by the ° Paracelsists,” who, notably in
England and Germany, carried on his teaching for a century
or more. Many of those were members of that curious sect
known as Rosicrucians, said to have been founded by a monk
called Rosenkreuz, now known to be a fictitious person. The
leading exponent in England was an alchemist, RoBerT FLUDD
(1574-1637).%

A book entitled The Triumphal Chariot of Antimony (1604),
which resulted in a vogue for that metal as a medicament, was
said to have been written in the fourteenth century by a monk,
Basil Valentine, but is now acknowledged to be the work of
Paracelsus.?

1 K. Sudhoff, *“ The Literary Remains of Paracelsus,” in FEssavs in the History of
Medicine, trans. F. H. Garrison, New York, 1926, p 275

s J. B. Craven, The Life and Wnitings of Robert Fludd, 1902, H. Jenmings, The Rosicrucians,
Thewr Rites and Mpysteries 1887

> A. C. Wootton, Chronicles of Pharmacy, 2 vols., 1910, vol. 1. pp. 224, 376
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A Chemical View of Life

It is not easy to epitomize the teaching of Paracelsus, and in
any case no useful purpose would be served by discussing at
{ength the obscure and now completely obsolete ideas that flowed
from his pen. A brief outline will suffice. In his principal work,
which he called the “ Paramirum,” he stated that man was com-
posed of three elements—sulphur, mercury, and salt.! “ What
burns is sulphur, what smokes is mercury, thc ashes are salt.”
Every action of the body depends upon the proportions and actions
of these principles, and all disease is the result of maladjustment
of the three, and may be cured by one of them or by its derivatives.
Basically, therefore, there were only three diseases and three
remedies.

To our modern ears all this sounds nonsensical, but at least
it must be admitted that Paracelsus simplified prescribing. While
there is no need to elaborate the doctrine of the three principles,
reference must be made to another important foundation of
Paracelsian teaching. He alleged that all medicines rested upon
four pillars or columns: philosophy, astronomy, alchemy, and
virtue. Philosophy was the gate of medicine ; all who entered
by other ways were thieves or murderers. Astronomy was
essential ; the path to true therapy was in the heavens. Alchemy
was needful, to prepare the essential remedies for disease. Virtue
was the most important of all, though it was given to only a few
physicians to understand the ways of Providence.

By the pillar of philosophy Paracelsus implied knowledge of
natural phenomena, as he was a true follower of Hippocrates in his
insistence upon observation as opposed to theorizing. He was
fond of coining words, and he gave the name °‘ archaeus” to
‘ the heart of the elements,” the natural renovating and reparative
mechanism of the human body. He despised anatomy, and failed
to see how any knowledge could be gained from the dead body,
but it must be remembered that some years were to elapse before
Vesalius changed the outlook and made of anatomy a living
science. ,

The astronomy of Paracelsus, his second pillar, was not the
astrology of the time. Although headmitted that life upon this earth
was influenced by the stars, he did not agree that they controlled
the destiny of individuals, nor did he believe in horoscopes.

1 D. Riesman, The Story of Medicine in the Middle Ages, New York, 1935, p. 338
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The third pillar, that of alchemy, which he practised, was not a
search for the philosopher’s stone, but rather an attempt to explain
health and discase in terms of chemistry.! He stated that the aim
of the alchemist was to separate poison from food, for if this was
not accomplished, the poison became deposited upon the teeth,
or in the organs. To this deposit he applied the name * tartar ”
and he held that it was the cause of gout and of stone.

As for the fourth pillar, virtue, this was the most potent heal-
ing factor of all. The physician must be a God-fearing man,
for medicine was more than a collection of facts. There was
a spiritual side of healing, and ‘“ just as the lily produces invisible
perfume, so does the invisible body send forth its healing in-
flucnce.” Only faith in God, he alleged, could prevent such
influence from being evil. Surely the man who could write thus
was more than ‘““a mere drunken sot,”” as Paracelsus is termed
by onc of his opponents.

It is said that he believed in the weapon salve, or “ powder
of sympathy,” that strange practice, extolled later by Sir Kenelm
Digby, of applying certains drugs to the weapon that caused a
wound rather than to the wound direct. Reference has already
been made to this curious mode of treatment (p. 14). It was
sometimes a dangerous theory ; Van Helmont suffered imprison-
ment for stating that this was the reason for the cures wrought
by relics of the saints.

Paracelsus also believed in the doctrine of ‘ signatures ” or
‘“similars.” For example, the plant cyclamen was used for ear
diseases because the leaf resembles the human ear. The lungs
of foxes were used for lung diseases, a yellow remedy was the
treatment for jaundice, and so on. But those ideas played no
great part in his system of treatment. Medicine is indebted to
him for the introduction of iron, antimony, mineral salts, and
other inorganic substances into therapeutics. He sought out the
‘“ quintessence ”’ of his remedies, or ‘ active principles” as we
now call them. There has been much controversy regarding the
“laudanum > which was one of his favourite remedies, and no
definite conclusion has been reached, save that it was not the
opium preparation known to us.?2 His surgery was sound as far
as it went, and although to his mind lithotomy was the only

1 H. Redgrove, Alchemy, Ancient and Modern, 2nd ed., 1911, p. 58
* A. C. Wootton, Chronicles of Pharmacy, 2 vols., 1910, vol. i. p. 243 ; H. E. Sigerist,
“ Laudanum in the Works of Paracclsus,”GBull. Hist. Med., 1941, vol. ix. p. 530
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operation which was justified, he pointed out Nature’s method
of healing wounds by sealing the edges with a natural *“ balsam ”
manufactured by the body.

The Mission of Paracelsus

Whatever view onc may take regarding the personal character
of Paracelsus and his contribution to medical progress, one is
bound to admit that he must have given a powerful stimulus to
original thought, for he was nothing if not original. His motto,
which is inscribed beneath many of his portraits, was the following :

Eins andern Knecht soll niemand seyn
Der fur sich bleyben kann alleyn,

or, as translated by Mrs. Stoddart in her excellent work : ?

That man no other man shall own
Who to himself belongs alone.

Paracelsus was not a Vesalius nor yet a Harvey. He may
have suffered from congenital syphilis, as has been stated, and
he may have been addicted to alcohol. He certainly was boastful,
intolerant, and injudicious, and he exemplified the Philistine in
medicine. Yet he was sincere and honest, and even pious in his
own way. A mystic and an enigma, he has been misinterpreted
and misunderstood ; nevertheless he will always remain one of
the great figures of medical history.

Our account of Paracelsus may fitly conclude with the words,

put into his mouth by Robert Browning :
If I stoop
Into a dark tremendous sea of cloud,
It is but for a time ; I press God’s lamp
Close to my breast ; its splendour, soon or late,
Will pierce the gloom : I shall emerge one day.

Astrology, Algebra, and Medicine

While Paracelsus was blowing the trumpet of criticism and
brandishing the sword of reform in Switzerland, there lived in
Italy a versatile scholar who, though now almost forgotten, was
the most popular philosopher and the most fashionable physician
of the sixteenth century.

JErROME CArRDAN (Hieronymus Cardanus, 1501-76), (Plate
xxx1), was born in Milan, and according to his horoscope, to

1 Anna M. Stoddart, Life of Paracelsus, 1911
(429) 161 12
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which he attached great importance, an unlucky star ruled his
nativity. Astrology was only one of the many interests of this para-
doxical character, whose views represent a mixture of medizval
absurdity and Renaissance wisdom. ¢ His life,” wrote Morley,*
““ was one of the most curious on record, full of extremes and con-
tradictions, the most wonderful sense and the wildest nonsense.”
His unhappy childhood and youth, his struggle with poverty as a
country practitioner, his gambling for a livelihood, his eventual
and astonishing rise from this level to that of Professor of Medicine
at Padua and Pavia, his mathematical achievements, his fame
as a physician, his broken-hearted old age, following the execution
of his son as a murderer, finally his death in Rome as a pensioner
of the Pope ; all these details of his eventful career are recorded
in the biographies of Morley and of Waters, as well as in Cardan’s
autobiography, De Vita Propria Liber, 1575, which has been
translated by Jean Stoner, and which well deserves to stand
alongside the better known life story of Cardan’s compatriot
and contemporary, Benvenuto Cellini. It is a unique document
of self-revelation.

A Consultation at Edinburgh

The most interesting episode in the tragic career of Jerome
Cardan was his journey to Scotland in 1552 in order to attend
Archibald Hamilton, brother of the Earl of Arran, Regent of
Scotland during the minority of Mary Stuart. The archbishop
was not only Primate of Scotland, but, as his brother’s adviser,
was virtually the ruler, and his health was an affair of national
importance.? It is a commentary upon the backwardness of
British medicine at that time that the archbishop’s personal
physician, a Spaniard named Cassanate, was obliged to summon
a consulting physician from Italy.

Jerome Cardan spent several months in Edinburgh and at
Monimail, in Fife, conducting the treatment of this case of asthma
on surprisingly modern lines, with a highly successful result.
Although he survived for twenty years, the unfortunate archbishop
was ultimately executed for treason (Plate xxxr).

During his journey Cardan met a number of distinguished
persons : in Paris, Jean Fernel the leading physician, and Sylvius
3 H. Morley, The Life of Girolamo Cardano of Milan, Physician, 2 vols., 1854 ; W. G.
Waters, Jerome Cardan, a Bwgraphical Study, 1898 ; Jerome Cardan, The Book of My
Life (De Vita Propria Liber), trans. Jean Stoner, 1931

* J. D. Comrie, Hustory of Scottish Medwme,ﬁ 1932, vol. i. p. 179
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the anatomist ; in London, the boy king Edward VI; and in
Zurich, the great naturalist Conrad Gesner.

The Versatile Physician

Jerome was an industrious author. His collected works,
published by Spon of Paris a hundred years after his death,
comprise ten large closely printed folios. About one-third of the
material is of medical interest.

Besides the autobiography, which was his last work, he wrote
a treatise on algebra which he called The Book of the Great Art
(1545), and in which he propounds the rule for solving cubic
equations. Though this was really discovered by a rival mathe-
matician named Tartaglia, it is still known as Cardan’s rule.
Cardan’s chief claim to fame probably rests upon his contribution
to mathematics.? A book of very different nature, which remained
unpublished until 1658, contained an account of * metoposcopy,”
or the significance of lines on the forehead, a study analogous to
palmistry, and surely one of the most absurd and fantastic subjects
of investigation. Sir Walter Scott mentions it in his novel, The
Abbot, chapter xxxii, thus: ““ His learned face stooping until a
physiognomist might have practised the metoposcopial science
upon it.”

Cardan’s most popular work was De Subtilitate (1551), a sort
of household encyclopzdia, dealing with all manner of subjects,
such as the marking of household linen, the raising of sunken
ships, the identification of mushrooms, the origin of mountains,
the twinkling of stars, signalling by torches, and the universal
joint, now known as the ““ Cardan shaft.”

De Subtilitate was Cardan’s masterpiece, although now alto-
gether obsolete. De Vita Prepria Liber is still worth reading, as onc
of the quaintest literary relics of that fruitful age, especially his
observations on things supernatural, for he attached great weight
to dreams and omens. The little book of precepts which he wrote
for the benefit of his children, Praeceptorum Filits Liber, contains
sound advice, such as, ‘ Never associatc with a stranger on a
public road ” ; “ When you talk with a bad or dishonest man,
look at his hands, not at his face ”” ; *° Do not talk to other people
of yourself, your children, or your wife.”

1 D. E. Smith, “ Medicine and Mathematics 1n the Sixteenth Century,” Ann. Med.

Hiust., 1917, vol. 1. p. 125
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Another small work, De Consolatione, was the only book by
Cardan which was translated into English during his lifetime.
The translation, by Thomas Bedingfeld, is entitled Cardanus
Comforte (1573).

Jerome Cardan’s writings have attracted the attention of
many scholars. Robert Burton quotes from Cardan repeatedly
in his Anatomy of Melancholy, and Sir Thomas Browne acknowledges
his great intellectual influence.

Cardan made no great discovery in medicine, and he was an
empiric physician. Nevertheless, like John Hunter, by his
collection of facts and clarifying of ideas, he made the path of
investigation easier for others, and he well deserves to be more
fully acknowledged as one of the great Renaissance doctors.

The Origin of Syphilis

History is punctuated by the appearance from time to time
of plagues and epidemics which, however disastrous in their
effects, acted as a stimulus to the medical profession. The Black
Death was one such visitation ; the Sweating Sickness, as we
shall see, was another. In 1495, when Charles VIII of France
laid siege to Naples, there broke out in the city a new and dreadful
disease, consisting of widespread skin eruptions and ulceration,
with great destruction of all the tissues, causing many deaths,
and persisting for years in those who survived the initial illness.
It was said to have been brought to the Spanish occupants of
Naples by the sailors of Christopher Columbus, who had acquired
it in the West Indies.! The Spaniards, in turn, passed it on
to the French invaders. The French called it the Neapolitan
disease, the Spaniards named it the French disease, while
Fracastorius was the first to apply to it the name syphilis,”
which it retains to this day.

Whether syphilis was known before that date is still open to
argument ; certainly there is no mention of it by the ancient
writers, and if it did exist it was in a mild form. In any case, it
was either reactivated or introduced at the siege of Naples, where
it at once assumed epidemic proportions and a severity which
has never since been equalled.

! K. Sudhoff, “ The Origin of Syphilis,” in Essays i t!. History of Medicine, trans. by
F. H. Garrison, New York, 1926, p. 257

164



PHYSICIANS OF THE RENAISSANCE

Syphilis in Poetry

It was in 1530 that Fracastorius published * that Divine
poem,” written in 1521, and entitled Syphilis, sive morbus Gallicus.
« Hieronymus FracasTorius (1483-1553) was of noble family,
and being thus favoured by fortune was able to devote himself
to a life of study.2 Born at Verona, he spent most of his life at
his villa there, studying mathematics, geology, and astronomy,
practising medicine, and adding to those serious studies the
lighter pursuits of music and poetry. He was a student at Padua
along with his friend Copernicus, but while Copernicus con-
centrated upon astronomy, Fracastorius was attracted chiefly to
medicine. The poem on syphilis was his first and best known
work.? In elegant verse modelled upon the style of Virgil, he
tells of a mythical young shepherd named Syphilus, who incurred
the anger of the gods by some act of impiety and was smitten
with a loathsome and contagious disease.

He first wore Buboes dreadful to the sight.

First felt strange pains, and sleepless passed the night.
From him the malady received its name.

The neighbouring shepherds catch’d the spreading Flame.

There is no story in the poem. Syphilus was merely the patient
on whom the poet grafted his description of syphilis, and of the
treatment by mercury and guaiacum, or Holy Wood, a remedy
of American origin which had accompanied the disease to Europe.

In 1519, ULrRicH vON HutTEN of Tiibingen, himself a sufferer
from the disease, extolled the virtue of this drug in a treatise which
was translated into English twenty years later under the title,
Of the wood called guatacum that healeth the French pockes and also
helpeth the goute in the feete.

The First Epidemiologist

Fracastorius did much more than merely describe and name
syphilis. He became keenly interested in epidemic diseases, and

1 G. L. chnckson, ““ The ¢ Syphilis’ of Girolamo Fracastoro,” Bull. Hist. Med.,
1934, vol. ii. p. 515

. W. Montgomery, ‘ Hieronymus Fracastorius,” Ann. Med. Hist., 1930, vol. 1i.
p- 4,06 C. and D. Singer, *“ The Scientific Position of Girolamo Fracastoro (2?1478~
1553) »’ Ann. Med. Hust., 1917, vol. 1. p. 1
* R. H. Major, Classic Descriptions of Disease, 1932, p. 37
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was the first to recognize typhus fever.! In 1546 he published
the great work, De Contagione, in which he described the three
methods of infection : infection by direct contact, infection by
‘ fomites,” a word which he was the first to apply to infected
clothing, utensils, etc., and infection at a distance, as in smallpox
or plague. The description is wonderfully modern, and although
bacteria were as yet unknown, Fracastorius presumes the existence
of imperceptible particles or ‘‘seminaria, the seeds of disease
which multiply rapidly and propagate their like.” Centuries
elapsed before any practical use was made of such enlightened
views, nevertheless Fracastorius must be regarded as the founder
of modern epidemiology. A more genial and friendly character
than either Paracelsus or Cardan, his contribution to medicine
was entirely positive. His death was much lamented, and a
few years later there was crected a statue to his memory, a monu-
ment which still adorns one of the principal squares of Verona.

Early Physicians of England

The new learning, born in Italy, grew slowly. Some years
clapsed beforc it reached England. It is doubtful whether the
physicians whose names will be mentioned presently were direct
products of the Renaissance. They certainly revived an interest
in the classics, but they remained followers of Galen, and it was
not until the Elizabcthan age that men like Francis Bacon,
Descartes, and Galileo pointed the way to the inductive method
of reasoning, and so guided science into fruitful fields. It needed
the genius of William Harvey to integrate the knowledge of the
past, and to fashion, step by step, the wonderful idea of the cir-
culation of the blood. Mention has already been made of the
men who raised the level of surgery in England and in Scotland
to a status worthy of royal recognition. Now we must turn to
those who performed a similar service for medicine.

The Royal College of Physicians

TroMAs LINACRE (1460-1524) was born in Canterbury, and
after taking his degree in Oxford went to travel in Italy.? At

1 A. Terson, ““ Sur Fracastor, son Iconographie et les Traités de la Contagion,”
Bull. Soc. de UHist. de Méd., 1932, vol. xxvi. p. 171
s J. Aikin, Biographwcal Memowrs of Medwmzsxg Great Britain, 1780, p. 28
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Bologna he was recognized as ‘‘ an elegant Latinist " ; at Florence
he was fortunate in meeting Lorenzo de’ Medici, who permitted
him to share a tutor with his own son. At Rome, where he
studied medicine, he is said to have been the first Englishman
who understood Aristotle and Galen in the original Greek. On
his return to Oxford he taught Greek in the university, and he
was responsible for the health and education of Prince Arthur,
son of Henry VII. His appointment as court physician was
continued during the three successive reigns.

Linacre’s greatest achievement, apart from his translations of
Greek classics, was the establishment of an authoritative body to
control the practice of medicine. He had noted with concern
that medicine was engaging the attention of illiterate monks,
often with the connivance of their bishops, and of charlatans and
empirics. He therefore obtained from the king, Henry VIII, in
1518, letters patent for a body of regular physicians, which later
(1551) became the Royal College of Physicians of London. This
body was empowered to decide who should practise within the
city or within a radius of seven miles around it, and also to
examine and license practitioners throughout the kingdom.
Graduates of Oxford and Cambridge were exempted. The
college also had authority to examine prescriptions and drugs in
apothecaries’ shops, and to inflict fines and even imprisonment
upon those who broke the laws. The first President of the new
college was the learned Dr. Thomas Linacre. Not only was he
the leading classical scholar of his day—the original, it is said, of
Browning’s Grammarian—but his skill in practice was widely
recognized, and he included Erasmus among his patients. Linacre
was ‘““a hater of fraudulent dcalings, sincerely faithful to his
friends, and well beloved of all ranks and degrees of men.”” He
died of stone, and was buried in St. Paul’s Cathedral. The well-
known portrait by Holbein may be seen in All Soul’s College,
Oxford, of which Linacre was a Fellow.

The sister university of Cambridge may also claim a distin-
guished and scholarly physician of this period.! Jonn Carus,
sometimes written Kaye or Keys (1510-73), a native of Norwich,
became at an early age a Fellow of Gonville Hall, Cambridge,
and then studied medicine at Padua, where he lodged in the same
house as Vesalius. He practised medicine for a time at Norwich,

1 Sir W. Langdon-Brown, “ John Caius and the Revival ot Learning,” Proc. Roy.
Soc. Med. (Sect. Hist.), 1941, vol. xxxv. p. 61
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and at Shrewsbury, with such success that he was called to court
during the reign of Henry VIII, and he remained as court
physician to Edward VI, Mary Tudor, and Elizabeth. He
succeeded Linacre, for whom he had a high regard, as President
of the College of Physicians, which office he held for nine years. .
During the reign of Mary, he obtained permission to rebuild
Gonville Hall as a college (1557), and this was accomplished
largely through his own benefactions. Over the gates of ‘“ Gon-
ville and Caius ” college he caused to be inscribed the words,
Humility, Virtue, and Honour (Plate xxxm). The later years of
his life were spent as master of the college which perpetuates his
name, and in the chapel of which he was buried. His tomb
bears, as he had directed, the brief epitaph, *“ Fui Caius.” A few
years before his death he was subjected to some indignity when it
was found that he possessed certain vestments worn in Roman
Catholic ritual, and thesc articles were burned in public. It is
said that his life was shortened by this demonstration of religious
intolerance.

Oxford v. Cambridge

Caius was a diligent author. His works include Latin versions
of Galen, treatises on the pronunciation of Greck and Latin, on
rare plants of Britain, De Ephemera Britannica, on the antiquity
of Cambridge, and a quaint volume on British dogs, De Canibus
Britannicis, which he wrote at the request of his friend Conrad
Gesner of Zurich, * the German Pliny,” who died of plague in
1565. The history of Cambridge was his contribution to a wordy
contest with the rival University of Oxford regarding priority
of foundation. When Queen Elizabeth visited Cambridge in
1564, the public orator, rather unwisely, claimed superior anti-
quity for Cambridge. This called forth a spirited challenge from
one Thomas Caius of Oxford who stated that his Alma Mater
was founded by Alfred the Great in A.p. 870. Cambridge found
her champion in our John Caius (apparently no relation), who
sought to prove that Cambridge had been a seat of learning since
the days of a Spanish Prince named Cantaber in 394 B.c., and
therefore antedated Oxford by more than a thousand years.
The arguments of both sides are now regarded as completely
mythical.
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The Sweating Sickness

Caius’ principal contribution to medical literature is the
classical account of that remarkable disease, the English Sweat,
«or Sweating Sickness, which ravaged the country in a serics of
severe epidemics, one of which occurred in 1551 while Caius was
practising at Shrewsbury.! It is greatly to his credit that he
wrote A Boke of Conseill against the Disease commonly called the Sweat
or Sweating Sickness, 1552, because other physicians, finding no
mention of the disease by the Greek writers, had viewed it with
singular hopelessness.2 Caius, although he also strove to explain
the illness as a corruption of the humours, wrote a direct and
popular book, which is the only good contemporary account of
the Sweat. He blamed the gross and unhygienic mode of life
of the time, and he gave sound advice, claiming no specific remedy
as his own, though mentioning China root, guaiacum, and even
theriac. The outbreak observed by Caius at Shrewsbury was the
fifth and last of a series of epidemics.

The Sweating Sickness originally broke out among the
soldiers of Henry VII, Earl of Richmond, who, landing from
France at Milford Haven, secured a great victory at the Battle
of Bosworth on August 22, 1485, and was about to ascend the
throne of England, thus to inaugurate the prosperous Tudor
dynasty. The epidemic spread so rapidly that it was at its height
in London by the middle of September, and the coronation had
to be postponed. It is said that not one in a hundred escaped ;
the death-rate was terrifying. Two Lord Mayors and six Alder-
men died within a week, for the disease spared none ; indeed it
appeared to be more severe among robust young men, and to
attack the higher classes more severely than the poor. Business
was at a standstill. Oxford University was closed. Thousands
died, many of them while walking in the streets. Within a few
weeks, however, the force of the epidemic was spent ; it vanished
as quickly as it came. It swept through England, but did not
spread to Scotland or Ireland, nor to the Continent.

The disease began very suddenly with shivering and violent
fever, headache, lethargy, abdominal pain, and profuse perspira-
tion. It lasted only for twenty-four hours, but many died within

1 M. B. Shaw, “ A Short History of the Sweating Sickness,”” Ann. Med. Hist., 1933,
vol. v., p. 246
* R. H. Major, Classic Descriptions of Dma.ée, 1932, p. 149
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the day, and some within the first hours of the attack. There was a
characteristic stench, and sometimes a vesicular rash. Creighton
in his History of Epidemics in Britain, quotes a contemporary de-
scription of the symptoms as ““ a grete swetyng and stynkyng,
with redness of the face and body, and a contynued thurst, with
a grete hete and hedeche because of the fumes and venoms.” 1

Among the circumstances favouring the disease, according to
various historians, were excess of meat in the diet, the drinking of
cider, lack of fresh vegetables, excess of clothing and especially the
thick cloth caps worn by men, and—probably the most potent factor
—dirty personal habits and the scarcity of soap. As for treatment, it
was soon found that the only hope for the patient was to take to bed
at once, in order to favour the perspiration, and to avoid chill or the
least exertion. He was on no account to be permitted to sleep until
the twenty-four hours had elapsed. No immunity followed, and
many persons suffered from two or three or even more attacks.?

Epidemics occurred again in 1508, 1517, 1528, and 1551,
each time during the summer months. The epidemic of 1508
was not severe, and fatal cases were not numerous, but in 1517
there was again a violent outbreak which claimed many victims
all over England, and which, beginning in July, lasted until the
end of the year. Morcover, it was on this occasion accompanied
by other epidemic diseases ; plague, measles, and diphtheria
took heavy toll of those who survived the sweating sickness.

The most severe epidemic of all appeared in May 1528, and
not only did it spread rapidly with a very high mortality, but
contrary to its usual habit it spread to Northern Europe during
1529 with severe malignity. From Hamburg it spread through
Germany to the Netherlands and to the Scandinavian countries.
Once again it vanished as quickly as it came.

The final visitation, which began in Shrewsbury in April
1551, was also a severe pestilence. Nine hundred persons died
in that town within a few days ; ‘ No one thought of his daily
occupations, women filled the streets with lamentations and loud
prayers, and funeral bells tolled day and night.” * The disease
came completely without warning ; at table, on journeys, at all
times of the day, and had lost none of its old malignity, so that
many died within an hour or two.”

1 C. Creighton, A History of Eprdemics in Britain, 2 vols., 1891-94
s J. F. K. Hecker, The Epidemics of the Middle Ages, trans. B. G. Babington, Sydenham

Society, 1844, p. 181
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This was the epidemic described by John Caius in his famous
pamphlet, the last outbreak of a strange disease, the nature of
which has often been discussed, but never satisfactorily explained.
It was not influenza, nor was it a modified form of typhus. Had
it occurred to-day, it would probably have been classed as one
of the virus infections.

Long after the sweating sickness disappeared from England,
there broke out in Northern France an epidemic of what was
known as the Picardy Sweat, or ‘“ Suette des Picards.”” Appearing
first in 1718, it returned almost every year for the next century.
The symptoms resembled those of English Sweat, but lasted
longer. A rash appeared within two days, and desquamation
followed about a week later. In some respects it resembled
malignant scarlet fever, but there was no sign of throat infection.
It is now generally conceded that both diseases werc ‘‘ miliary
fevers,” allied to rheumatic fever.

Larly English Medical Books

Our brief study of Renaissance medicine may be suitably
concluded by a brief account of a few contemporary works, which
were among the first medical books printed in English and in
England. Although none of them bears the stamp of originality,
all are of interest as examples of current medical practice, and
they appear to demonstrate clearly that not until the time of
William Harvey did the renaissance of medicine exercise much
influence in Britain. Garrison, in his well-known history,! remarks
that the first medical work to be printed in England was a little
plague tract entitled, A Passing Gode Lityll Boke Necessarye and
Behovefull Against the Pestilence (cf. p. 128). It was a translation
from Bishop Kanutus of Vasternds, Sweden (1461), who in turn
had copied it from Johannes Jacobi of Montpellier (1364).
The copy in the John Rylands Library, Manchester, reproduced
in facsimile in 1910, consists of ten pages. It has no titlepage,
and it commences in the following manner : “ Here begynncth a
litil boke the whiche traytied and reherced many gode thinges
necessaries for the infirmite a grete sekeness called Pestilence the
whiche often times enfecteth us made by the most expert Doctour
in phisike Bisshop of Arusiens in the realme of Denmark.”

It is believed to have been printed in London in 1485 by

' F. H. Garrison, History of Mediwcine, 3rd ed., 1924, p. 195
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Willelmus de Machlina (or Malines, in Brabant), who had set
up a printing press in Holborn. Only two other copies are known;
one is in the British Museum, the other in Cambridge University
Library. The work was originally written about 1461-63, just
after Sweden had been devastated by plague, and the author was
Knutsson, Bishop of Arusiens or Arosias, the Latin name of
Vasteras, near Stockholm. (Arusiens was wrongly identified as
Aarhuus in Denmark. It is now known that no Bishop of Aarhuus
bore a name at all resembling Knutsson.)

There is a Latin edition of the little book, dated 1494, in the
Royal College of Physicians of London, and further English
editions appcared in 1510 and in 1536.

In the opinion of some authoritics, the first original English
medical book to be printed was The Breviarie of Health, by Andrew
Boorde, which appeared in 1547 (?1542) (Plate xxx).

ANDREW BOORDE (1490-1549), or Andreas Perforatus (bored)
as he called himself, was rather an odd character. Physician,
traveller, and sometime Carthusian monk, he was educated at
Oxford, and led a roving life “in and through and around all
Christendom,” so he tells us. He studied medicine at Montpellier,
which he designated ‘‘ the noblest university of the world for
physicians and surgeons,” and he visited many other places on the
continent and in Britain. It was said that during his travels he
was wont to make humorous speeches at fairs and markets, and
that he was the original “ Merry Andrew.” 1 Some regard this
as a myth ; in any case, it would be a capital mistake to class
Andrew Boorde as a buffoon. As one of the physicians to Henry
VIII he had a good standing at court. His writings, though witty,
are also wise, and show that he was a man of considerable learning.
These works include, The Introduction of Knowledge, The Dyetary
of Health, and The Brevicrie of Health. The first-named is a most
interesting treatise, dealing with each of the countries he visited ;
also with ‘ the naturall disposycion of the people and theyr
speche.” As one of the objects of the book is *“ to teach a man to
speake parte of all maner of languages,” in truly modern fashion
he appends lists of phrases in many tongues, including Cornish,
Welsh, Castilian, Dutch, Hebrew, and Romany Gipsy (this is the
first printed example of the Gipsy language). He spent a year in

! R. C. Buist, “ Andrew Boorde,” Caled. Med. Jour., vol. xi. p. 292 ; Douglas Guthrie,
“ The * Breviarie > and ‘ Dyetary * of Andrew Boorde,” Proc. Roy. Soc. Med. (Sect.
Hist.), vol. xxxvii. Dec. 1, 1943
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Scotland, at “ a lityle unyuersyte named Glasco, where I study
and practyse physyk for the sustentacyion off my lyvyng,” but
it is evident that he did not love the Scots. * Trust no Skott,”
he wrote, “ they youse flatteryng wordes and all ys falshode.”

. The Dyetary deals not only with food and drink, in health and
in sickness, but with the choice of a house, the best use of one’s
income, and such aspects of personal hygiene as clothing, exercise,
and sleep. He counsels his readers to keep their bedroom windows
closed, to sleep on the right side with the head high, and to wear
‘“ a skarlet nyght-cap.”

“ The Breviarie of Health”

From the medical standpoint, the Breviarie is Boorde’s most
interesting work. Brevity was the keynote in the mind of the
author of this little household medical dictionary, ¢ for,” said he,
“if I should write all my mynde, everie bongler would practise
Phisicke uppon my booke.” The writing of it was a labour
of love ; Boorde “ did never look for no reward, neither of Lord
nor of Printer nor of no man living, nor will I never have none
as long as I do live, God helping me ** (Plate xxxi).

Some idea of the contents of this quaint volume may be
gathered from the following extracts. Writing on ‘ Spleen,” he
proceeds thus : “ Spleen is the Greek word, in Latin it is Liena.
In Englysche it is named a man’s splene, a spongious substance
lienge under the ribbes on the left side, and it doth make a man
to bee mery and to laughe, although melancholy resteth in the
splene if there be impedimentes in it. If any man be splenitike
let him use mery company, be joconde, and not to study upon
any supernatural thynges.” ‘Let him be bloud of a veyne
named Basilica on the left side.”

There is a chapter on ‘* Lowsiness,” which begins, “ Pedicu-
lacio or Morbus pediculorum be the Latin wordes. In Greek it
is Phthiriasis. In Englysche it is named lowsiness, and there be
foure kyndes, head lyce, body lyce, crabbe lyce, and nits. This
impediment doth come by unclene kepynge or lyenge with lousy
persons or in a lousy bedde or the not changynge of a mannes
sherte.”” The Breviarie also has chapters on Drunkenness, Tears,
Music, Woman, Pestilence, and many another subject.

Andrew Boorde’s works are still well worth reading. They
have been excellently edited for the Early English Text Society
by F. J. Furnivall (1870).

173



A HISTORY OF MEDICINE

Pediatrics in Ergland

About the same time as Boorde there lived a physician named
TroMAs PHAER, or Phayre (1510-60), of whom we know little,
save that he was originally a lawyer in London before he took -
to medicine, and that he wrote The Boke of Children, which was
published in 1545, and was the first English work on Pediatrics !
(see page 367). Aikin, in his medical biographies,? states that it
was a translation from the French. It shows no originality, but it
is a good compilation of all that was known of the subject. ~ Here
are fragments of Phaer’s advice : “ To procure easy breding of
teeth, annoint the gummes with the braynes of a hare mixed
with capon’s grece and hony.” The cause of “ terrible dreames
and feare in the slepe ” is *‘ the arysyng of the stynking vapours
out of the stomake into the fantasye and sences of the brayne,”
and the treatment consists in giving ‘ honey and powdered seeds
of peony,” after which one must not rock or move the infant too
much, for “ overmuch shaking maketh the chylde to vomyte.”

“ The Byrth of Mankynde >

The first English printed book on midwifery was a translation
of Eucharius Roesslin’s Rosengarten, Der schwangeren frawen und
hebammen roszgarten, a work which enjoyed a very wide circulation
and was translated into many languages.® Roesslin, or Rhodion,
was a medical man who practised in Worms and then in Frankfort-
on-Main, and his book was the first separate work on midwifery
to be printed. It appeared in 1513. An improved version, en-
titled De conceptu et generatione hominis, was published in 1554 by
Jacob Rueff. One of the woodcuts is reproduced in Plate xxxiv.
It was from the Latin version of Roesslin’s book, which had
appeared in 1532 under the title De Partu Hominis, by E. Rhodion,
that the English translation, entitled The Byrth of Mankynde, was
prepared by THomas RAYNALDE in 1545. The first edition of
The Byrth of Mankynde, of which the British Museum possesses the
only copy known to exist, was the work of Richard Jonas. It
is dated 1540, and marked, * Imprynted at London by T.R.,”
1 G. F. Still, A History of Pediatrics, 1931, p. 108 ; J. Foote,  Ancient Poems on
Infant Hygiene,” Ann. Med. Hast., 1919, vol. ii. p. 216

* 1. Aikin, Biographical Memorrs of Medicine in Great Britain, 1700, p 78
® 1. S. Cutter, Historical Chapter in Obstetrics and Gynaecology, ed. by A. H. Carter,

Philadclphia, 1933, p. 5
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presumably Thomas Raynalde.! Subsequent editions, fourteen in
number, between 1545 and 1676, according to Ballantyne,* who
made a careful bibliographical study of the work, all bear the
name of Thomas Raynalde, although it is uncertain whether
there were two men of this name, one a printer, the other a
physician. All the editions are now very rare. The book is
illustrated by anatomical drawings from the Fabrica of Vesalius,
by a series of “ Byrth Fygures ” depicting the various positions
of the child in the uterus, and by a woodcut showing a birth
stool (The Woman’s Stoole). The Byrth of Mankynde maintained
its place as a textbook of midwifery until the eighteenth century.
We shall have occasion to note in the next chapter that
William Harvey not only solved the problem of the circulation
of the blood, but also made the first original contribution to
British midwifery (p. 183). It was he who really brought the
Renaissance to Britain.
! J. L. Miller, ““Renaissance Midwifery. The Evolution of Modern Obstetrics
(1500-1700),” in Mayo Foundation Lectures on the History of Mediwcine, Philadelphia,
1933

* J. W Ballantyne, The Byrth of Mankynde Its Author, Editwns, and Contents, 1907.
(Reprinted from Journ of Obst. and Gynaecol of the Briush Emprre, 1906 and 1907.)
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CHAPTER X

WILLIAM HARVEY AND HIS TIMES.
XVII-CENTURY MEDICINE

THE seventeenth century was a period of intense intellectual
activity in all the arts and sciences.! In the realm of medicine
it was indeed a golden age. New ideas took root and flourished,
new discoveries were made and adopted. There was a general
feeling of dissatisfaction with the past, and a thirst for fresh
knowledge. Nevertheless, during the period of transition old
methods and concepts persisted, so that we find Sir Theodore
Turquet of Mayerne, the most fashionable physician of his day,
still making use of theriac and of a decoction of earthworms, the
great Sir Thomas Browne still believing in witches, many distin-
guished practitioners still regarding the stars as potent influences
in the control of health and diseases, and, as every student of
Shakespeare knows, the Galenic pathology of the ‘ humours ”
still holding its own.

The conservative worshippers of Galen and his school were,
however, far outnumbered by the scekers after new truths, some
of whom in their eagerness to find something to replace antiquated
notions constructed ‘‘ systems,” which in turn became obsolete.

Among the unbiased investigators of the seventeenth century
there stands forth the noble figure of William Harvey, who by
his genius and insight revolutionized medical science. Before
referring to Harvey’s achievement, it may be interesting to glance
at the philosophical and scientific background which existed
during the early part of this great century of medical progress.

Philosophers and Scientists

The reform of philosophy was a necessary prelude to scientific
discovery. Bacon and Descartes were the reformers. Each stated
his views with caution, having no desire to become a martyr
for truth, yet each made a valuable contribution to the sum of
human knowledge, and both were actuated by utilitarian motives.

* Basil Willey, The Seventeenth-Century Background, 1934
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Title-page of the 1557 edinon of Andrew Boorde s Brecwanie of Health.  From the
copv 1n the Hunterian Library of Glasgow University  pages 172-73)
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Francis Bacon, Lord Verulam (1561-1626),* philosopher and
statesman, has often been compared with his greater namesake,
Roger Bacon (p. 120), to whom he makes no reference in his
writings. Both were antagonistic to the current methods of
‘scholarship, both favoured experiment as opposed to argument,
and both spurred men on to think for themselves, to make experi-
ments, and to hold fast to facts. Truth, they argued, was not
derived from authority but from experience. Roger was a
scientist as well as a philosopher ; Francis was content to point
the way and to leave scientific verification to others. The legal
training of a Lord Chancellor, which admitted of no imagina-
tion, was not the best preparation for a scientist. Consequently
Francis Bacon was well content merely to ‘“ ring the bell which
called the wits together.” Nor did he found any new school of
philesophy, as Descartes did. Neverthelcss he was a man of great
wisdom and learning who expressed the new spirit ol the age.
He simply revived the Platonic method of reasoning. In his
Novum Organum (1620) he urged men to abandon the four *“ idols ™
—accepted authority, popular opinion, legal bias, and personal
prejudice—and to replace them by the * inductive ” method of
reasoning based upon expericnce.? Naturally, this * great
secretary of nature,” as Isaak Walton called him, was bound to
affect the march of scientific endeavour. His immediate influence
was not great ; indeed, his ideas were not generally adopted until
the following century, but science and medicine must have been
influenced to some extent by this philosopher, whom Popec,
apparently with mixed feelings, deemed ‘‘ the noblest, wisest,
meanest of mankind.”

Far different in personal character was the austere yet kindly
French philosopher, Descartes. Greater, too, was his immediate
influence, for not only did he found a new school of thought, but
he wrote the first textbook of physiology, De Homine, which,
however, was not published until some years after his death.

RENE DESCARTES (1596-1650) was a brilliant student who after
leaving college joined the army in order to see the world, a strangc
calling indeed for a philosopher.? The main part of his life,
1 G. W. Steevens, “ Medical Allusions in the Writings of Francis Bacon,” Proc Roy
Soc. Med. (Sect Hist ), 1913, vol. p. 76; J. R. Russell, History and Heroes of the Art of
Medicine, 1861, p. 177
3 Sir B W. Richardson, Dasciples of Aesculapuus, 2 vols., 1896, vol. 1 p. 402 (* Franus

Bacon”)
3 E. S. Haidane, Descartes, his Lyfe and Tuuzs, 1905

@) 177 13



A HISTORY OF MEDICINE

however, was spent in Holland, where he lived in seclusion for
over twenty years, devoting himself to the elaboration of his
ideas. Eventually he accepted an invitation from Queen Christina
of Sweden to join her court, but the rigour of the climate proved
too severe for him, and he died of pneumonia within eighteen
months.

The effect of ¢ Cartesian > philosophy upon medical science
was considerable. At the commencement of his mental pilgrim-
age, which Descartes so delightfully describes in his Discours de la
Meéthode (1637), he endeavoured to rid his mind of all that he had
previously learned, in order that he might base his opinions on
a foundation wholly his own.? The central idea in his philosophy
was that mind and matter constituted the universe, but that there
was no connection between them, although by some strange
reasoning he located the soul in the pineal gland of the human
brain (Plate xL1). For Descartes the body was ‘ a machine made
by the hand of God : incomparably better than any machine of
human invention.” Animals did not possess minds and souls ;
they were, in fact, mere automata. Man, on the other hand,
although he likewise was a machine, was possessed of a mind which
acted upon the body. The proof of the existence of mind was con-
scious thought. ‘ Except our own thoughts,” wrote Descartes,
‘ there is absolutely nothing in our power.” Thought could be
no illusion ; indeed, nothing else was certain. The kernel of his
philosophy was his famous dictum, ‘‘ I think, therefore I am.”
Such a conception could not fail to influence medical progress,
and it was peculiarly attractive to the school of “ Iatro-physicists,”
who regarded the human body as a mechanical contrivance.
Furthermore Descartes commanded the respect of medical men
by his interest in physiology and in the work of Harvey, who was
¢ the first to teach that there are small passages at the extremity
of the arteries through which the blood passes into the vein and
returns to the heart.”

Just as the progress of medicine was influenced by philosophy,
so also was it guided by science. Astronomy, which up to the
time of the Renaissance had been diverted into astrological
channels, had acted as a distraction and a hindrance. Copernicus
had established this science on a sound basis. Tycho Brahe and
his pupil Kepler had made wonderful discoveries without the aid
of any tclescope. Then, in the period under discussion, there

= R. Descartes, 4 Discourse on Method (Everyman’s Library, No. 570), 1912, p. 21
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appeared a versatile Italian who by his discoveries made a valuable
contribution to medicine.

GaLiLEO GALILE! (1564-1642) did indeed study medicine, and
at this period he avoided mathematics, as he felt that the two
subjects might conflict.! Born in Pisa and educated there, he
made his first great discovery before he was twenty. In the
cathedral he watched the movement of a swinging lamp, com-
pared it with the beat of his own pulse, and realized that it might
be used in the recording of time.? Thus he discovered the prin-
ciple of the pendulum. He perfected, if he did not actually invent,
the telescope, and although his instrument magnified only thirty-
two diameters, he showed that the Milky Way was formed of
stars, that there were mountains on the moon'’s surface, and that
there were spots on the sun which moved as that orbit rotated.?
Such heretical discoveries could not escape the censure of the
Church, and Galileo was forced to deny them on oath, though
there is a legend that after his recantation he murmured, ““ Never-
theless, it does move.” The stress which Galileo laid upon
mechanics and measurement in science accelerated the discovery
of various methods of diagnosis in medicine.*

At the very beginning of the seventeenth century there
appeared the first book on physical science to be published in
England. This was De Magnete (1600), by WiLLiaM GILBERT
(1540-1603). Gilbert was born in Colchester, educated at
Cambridge, and practised in London, becoming physician to
Qucen Elizabeth and to James I, and also President of the College
of Physicians.® His work on magnetism entitles him to be regarded
as the Father of Electrical Science ; indeed, it was he who,
noticing that amber could be electrified by friction, introduced
the word ‘ electricity,” derived from ‘‘ elektron,” the Greck name
for amber.

Thus did the philosophers and scientists of the seventcenth
century supplant the theorizing of the Schoolmen by the practice
of observation and experiment.

1 L. Vaccaro, ** Galileo Galiles,”” Ann Med Hist., 1935, vol. vii. p 372

? J. J Fahie, “ The Scientific Works of Gahleo (1564~1642),” article in Studies in the
History and Method of Science, ed. by C. Singer, 1921, vol. n. p. 206

3 L. Olschki, * The Scientific Personality of Gahleo,” Bull. Hist. Med., 1942, vol. xii,
p- 248

¢ A. Castighoni, “ Gahleo Galilei and his Influence on the Evolution of Medical
Thought,” Bull. Hist. Med., 1942, vol xu. p. 226

8 Sir B W Ruchardson, Disciples of Aesculapus, 1896, vol. i. p. 33 (““ Gilbert )
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The Genius of William Harvey

There now entered upon the scene one who was to revolutionize
medical science, to change the centre of outlook, and to lay the
foundation of modern practice. The facts of his life and labours
are so well known through the medium of many biographies
and hundreds of Harveian orations that only a brief synopsis
need be given.

WiLLiam HARVEY (1578-1657) was born at Folkestone, the
eldest of the seven sons of Thomas Harvey, who was Mayor of
Folkestone in 1600, and his wife Joan, whose tomb may still be
seen in the parish church. Five of the sons became well-known
men of business in London. William received a good education
at the Grammar School of Canterbury and at Caius College,
Cambridge. Next he proceeded to the renowned University of
Padua, then at the height of its fame as a centre of medical
learning.! Harvey spent four years at Padua, graduating with
high honours as Doctor of Medicine in 1602. Representing his
nation as a ‘‘ councillor,” he was entitled to a ‘ stemma,” or
coat of arms, in the hall of the university, and Harvey’s stemma,
showing a hand grasping a lighted candle around which two
serpents are entwined, was discovered in 1892. Among his teachers
at Padua was the successor of Vesalius, Hieronymus Fabricius,
who had published a work on ¢ the little doors of the veins,”
De venarum ostiolis. Fabricius did not grasp the true significance
of the valves of the veins. He thought that they simply prevented
over-distension, and it was left to Harvey to show their true
significance as part of his proof of the circulation of the blood 2
(Plate xxxvI).

On his return to London Harvey engaged in practice, and
within a few years he became a Fellow of the College of Physicians
and physician to St. Bartholomew’s Hospital.® Under the terms
of the latter appointment he was obliged to attend the poor ‘ one
day in the week through the year,” and this he did in the hall
of the hospital, which was heated by a great fireplace stoked with
wood from the Royal forest at Windsor.

! D’Arcy Power, William Harvey (Masters of Medicine Series), 1897
* R. B. Hervey Wyatt, Willuam Harvey, 1578-1657, 1924. (Almost every phase of
William Harvey’s life and work has been discussed by many generations of Harveian
orators)
3 Sir W. Herringham, “ The Life and Times of Dr. William Harvey,” Ann. Med.
Hist., 1932, vol. iv. pp. 109, 249, 347, 4.91{3 575
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PLATE XXXV THE PHYSICIAN'S VISIT

Jan Steen, who was born at Tevden an 1626, was responsible for at lcast twenty
amtigs of varvmge desien cach entitled © The Phivsicran’s Ve The abose,
rom thc Stephanson Clarthe Collecion, i an oxcellent example of lis work

(pPages 130, 1G94



PLATE XXXVI THE VALVES OF THE VEINS

Woodcut from De zenarwm ostiolis. 1603, by Fabniaus, Harvey’s tcacher
at Padua (page 141)

Woodcuts from De motu cordrs, 1628 where they are used by Hanvev to
support his proof of the circulanon of the blood (page 180)



WILLIAM HARVEY AND HIS TIMES

The appointment which brought him greatest renown, how-
ever, was that of Lumleian Lecturer on Anatomy and Surgery.!
The lectureship was founded in 1581 by Lord Lumley and Dr.
Caldwell. It provided for a series of lectures, twice a week,
' throughout the year. The subjects differed each year until, at
the end of six years, the entire course was recommenced. Each
year the lecturer was “ to dissect all the body of man for five days
together, as well before as after dinner ; if the bodies may last
so long without annoy.” The ‘ anatomies  were open to the
public, and Mr. Pepys, under the date February 27, 1662, gives
a spirited account of his attendance to view a dissection by Dr.
Terne, a successor of Harvey. Harvey delivered his first lecture
on April 16, 1616, a week before the death of Shakespeare, and
he held the appointment for the next forty years. Notes of his
first course are still preserved in the British Museum. Written
in the very illegible hand which is favoured by so many medical
men, and in a curious mixture of Latin and English, the notes
show that even then Harvey had reached a conclusion regarding
the circulation of the blood. ‘ The movement of the blood,” he
writes, “ is constantly in a circle, and is brought about by the beat
of the heart.” Yet it was not until twelve years later, having
meantime carefully verified each proof of his discovery, that he
published the full results of his great work in the little book of
seventy-two pages, Exercitatio Anatomica De Motu Cordis et San-
guinis in Animalibus, which was printed in Frankfort in 1628.

At the outset of his career, Harvey has been described by one
who knew him as a man of short stature, of dark complexion, and
with keen dark eyes and hair black and curling, rapid in speech
and given to gesture, and with a habit of fingering nervously the
small dagger which he wore. Although Harvey was not distin-
guished as a clinician, he had a good practice which, however,
fell away greatly when he announced his great discovery. Paticnts
do not favour unorthodox views in a regular practitioner, however
much they may condone such views in a ““ quack.” According
to the fashion of the time Harvey made his rounds on horseback,
his man following him on foot.

In 1618 he was appointed Physician Extraordinary to the
king, James I, whose son Charles I made him Physician in

t D, F. Fraser-Harmns, * Wilham Harvey’s Knowledge of Literature—Classical,
Medieval, Renaissance, and Contemporary,” Proc. Roy. Soc. Med. (Sect. Hist.),

1934, vol. xxvii. p. 1099
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Ordinary. Harvey was closely associated with the Court of King
Charles. He attended the Duke of Lennox on a mission to France
and Spain, during which he wrote to Lord Dorchester, Secretary
of State, complaining of the lack of anatomical material, for he
*“ could scarce see a dog, cow, kite, or any other bird or thing
to anatomise.” Some years later he accompanied the Earl of
Arundel to Germany, and it was recorded by one of the gentlemen-
in-waiting that during the journey, “ little Dr. Harvey would be
making obscrvations of strange trees and plants,” and came so
near to being lost that he incurred the ambassador’s displeasure.

A much more important duty was undertaken in 1633.1
Harvey was then in attendance on the king when His Majesty
journeyed to Scotland to be crowned in the Abbey Church of
Holyrood and to hold court there. During the visit to Edinburgh
Harvey found time to visit the Bass Rock, and in his treatise
on Development he describes the solan geese, or gannets, which
congregate there in such numbers. Fortunately the king was
interested in Harvey’s researches, for he allowed him to make
observations on the deer in the royal parks 2 (Plate xxxvi). The
study of comparative anatomy was highly regarded by Harvey,
as it also was by John Hunter more than a century later. Harvey
observed, for example, that thc movement of the heart could be
observed more readily in cold-blooded animals such as frogs and
fishes. He ranged the entire animal kingdom for his material, and
it is unfortunate that many of his writings on comparative anatomy
have been lost.

Shortly after the Scottish visit he was commanded by the
king to conduct a post-mortem examination of Thomas Parr,
who had died at the alleged age of 153 years. Parr was a country-
man of Shropshire, who had enjoyed perfect health, had married
twice, first at the age of 88, and again at 120, and who, had he
not come to London as a member of the household of the Earl
of Arundel, might have lived still longer. Harvey found that his
death was due to pleuropneumonia, brought on by the impure
London atmosphere, and the sudden adoption of a high mode
of living and rich diet.?

A few years later King Charles was faced with the troubles
of the civil war, which led to his own tragic end. Harvey was

1 W. MacMichael, Lives of British Physiwcians, 1830, p. 41

* J. Aikin, Buwgraphical Memorrs of Medicine in Great Britain, 1780, p. 290

¢ J. Timbs, Doctors and Patients, 2 vols., 1873, vol. i. p. 37 (Harvey dissects Old Parr)
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present at the battle of Edgehill in 1642, and it is said that
he had charge of the two young princes and was reading a book
not far from the battlefield, when his studies were interrupted
by a stray cannon shot, so that he was obliged to * remove his
‘station.”

After the defeat of the Royalists Harvey retired to Oxford, and
there continued his studies in embryology which led to the
publication of his second great work, De Generatione Animalium, in
1651.1 Although the main theme of the work is indicated in its
title, it may also be regarded as the first original book on mid-
wifery to be published by an English author.?2 A contemporary
obstetrician, PERcIvALL WILLOUGHBY (1560-1631), of Derby and
London, left a manuscript on Observations in Midwifery which was
printed for private circulation so recently as 1863. One chapter
of Harvey’s book on Generation, entitled *“ De Partu,” is devoted
to obstctrics. He advanced the view that the foetus assisted its
own delivery by active movement, which he compared to that
of the chick emerging from the egg or the butterfly from the
chrysalis. He also described a case of spurious pregnancy, ending
with the remark, ‘ All my arguments could not remove that
persuasion from her, till at the last all her hopes vanished into
flatulency and fatness.”

Harvey was now over seventy years of age, but although he
was a martyr to gout his brain was active as ever. His generosity
is shown by his gift at this time of a library and museum to the
College of Physicians. The honour of Presidency was offered
to him ; this, however, he was obliged to decline on account of
age and infirmity. He died in his eightieth year on the 3rd of
June 1657, and his body, uncoffined but “ lapped in lead,” was
buried at Hempstead in Essex, some fifty miles from London.

“ De Motu Cordis et Sanguinis”

The Anatomical Treatise on the Movement of the Heart and Blood
in Animals, to quote the English title of De Motu Cordis, is probably
the greatest book in medical literature.? It is dedicated to
Charles I, and Harvey compares the king to the heart, the centre

1 J. Needham, 4 History of Embryology, 1934, p. 112

3 H. R. Spencer, History of British Mr.dwzfny, 1927, p- 1 ; A H. Curus, ed. of Obstetrics
and Gynaecology, Philadelphia, 1933, p.

3 D. Flourens, Histoire de la découverte de la arculaton du sang, Panis, 1857
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of all strength and power, adding that “ the knowledge of his own
Heart cannot be unprofitable to a King.” Before Harvey’s time
it was known that the blood moved, but a to-and-fro motion was
envisaged.! The dilatation or diastole of the heart and arteries
was the motive power which drew the blood along, and it was
believed that blood could pass from the right to the left ventricle
through pores in the septum. Furthermore, the liver was regarded
as the central blood organ. It is true that Cesalpino described
‘“ a perpetual movement from the vena cava through the heart
to the aorta,” but he still believed in the to-and-fro movement,
and alleged that ‘ the native heat,” not the blood, passed from
the arteries to the veins during sleep. Servetus certainly dis-
covered the pulmonary, or lesser, circulation, but he did not by
analogy suggest that there might be a systemic circulation. Vesalius
had shown that there were no pores in the septum between the
ventricles, though his view was not at once accepted.

The genius of Harvey led him far beyond his predecessors.?
He altered the entire conception of the blood system, and proved
the heart to be the central motive force. Step by step, and
confirming each advance by experimental proof, he built up his
great discovery, so that every objection to the new idea might
be met with irrefutable argument. He showed that the heart
was indeed a hollow muscle, and that the blood, impelled into
the arteries, gave rise to the pulse. He compared the sequence
of movements to a flint-lock ; the flint, striking the steel, ignites
the powder, causes the explosion, and ejects the bullet, ““all in
the twinkling of an eye.” Proceeding, Harvey attacks another
problem. Where does all the blood come from and where does
it go? The veins are not drained, nor are the arteries ruptured,
as might be expected. Harvey ligated arteries and veins at various
points, and noted the effect : he calculated the amount of blood
expelled at each heart-beat so as to show that the entire volume
of the blood would be used up within a short time, and as a
result of all this careful thought and experiment he ‘ began to
think whether there might not be a motion, as it were, in a
circle.” In those words Harvey first introduced a new conception
of the functions of the human body, just as Vesalius had given a

1 J. J. R. Macleod, “ Harvey's Experiments on Circulation,” Ann. Med. Hist., 1928,
vol. x. p. 338
* Sir H. Rolleston, * Harvey’s Predecessors and Contemporaries,” Ann. Med. Hust.,
1928, vol. x. p. 323
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new view of its structure. Harvey advanced no dogmatic view
as to the reason why the blood circulated. He wrote that
‘*“ whether for the sake of nourishment or for the communication
of heat, is not certain.”

Lacteals, Lymphatics, and Capillaries

Apparently Harvey did not accept the discovery of the
lacteals, which had been made by GasparRe AseLLI of Cremona
(1581-1625), nor the demonstration, by JEAN PECQUET in 1647,
of their connection with the blood-stream.? This is shown in a
letter written by Harvey a year after the latter discovery, in
which he attributed the presence of chyle in the lacteals to * too
ample a supply of nourishment.” Nevertheless these two works
had added greatly to the significance of Harvey’s researches.
Aselli’s book, De lactibus stve lacteis venis, the first anatomical work
to have coloured illustrations, appeared in 1627, the year before
Harvey’s De Motu Cordis.> The author describes how he noted
the whitish vessels spread over the mesentery and intestine of a
dog which he was dissecting. Pecquet, while still a student,
completed Aselli’s discovery by tracing the entire course of the
lacteals, and OLAF RuDBECK, a Swedish student at Padua, dis-
covered the lymph vessels in 1657, and distinguished them from
the lacteals.

One is not surprised to learn that the publication of De Motu
Cordis gave rise to much heated controversy. Harvey treated
his critics with patience and with dignity.? Only to one, JEAN
RioraN of Paris, did he reply in any detail. This he did in a
small book, De Circulatione Sanguinis, published in 1649. Riolan
was Professor of Anatomyv in Paris, and like his friend Guy
PATIN, the Professor of Medicine and author of the well-known
Letters, who also questioned Harvey’s work, he was an ardent
supporter of Galen.® Nevertheless Harvey’s supporters soon
outnumbered his opponents and he lived to see his views accepted
and applied. His discovery of the circulation was indeed an

1 W. Stirling, Some Apostles of Physwlogy, 1902, p. 13
* E. T. Withington, Mediwcal History from the Earliest Times, 1894, p. 400
? J. Donley, “ Riolan and Harvey,” Ann. Med. Hist., 1923, vol. v. p. 26
¢ F. R. Packard, *“ Guy Patin and the Medical Profession in Pars in the Seventeenth
Century,” Ann. Med. Hist., 1922, vol. iv. pp. 137, 251, 357 (reprinted 1n book form,
1924) ; J. W. Courtney, *“ The Multiple Personality of Dr. Guy Patin,” Ann. Med.
Hist., 1924, vol. vi. p. 1
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immense achievement, and the method by which the results were
secured was as admirable as the work itself. It has served as a
model for all research scholars since that day.

There was only one link in Harvey’s remarkable chain of
evidence which awaited the strengthening touch of visual con-
firmation. Harvey knew that there was some sort of channel
between the smallest arteries and the smallest veins along which
the blood must pass so as to complete the circulation. The
introduction of the microscope enabled MARCELLO MALPIGHI
(1628-94) of Bologna to furnish the necessary evidence. In
examining a frog’s lung he saw a network of tiny blood-vessels
which connected the venules with the arterioles. The circulation
of the blood was now completely demonstrated. Malpighi made
other discoveries with his primitive microscope. He was the first
to describe the layers of the skin, the lymph nodes of the spleen,
and the glomeruli of the kidney.? Investigating the entire world
of plant and animal life, he was a tireless worker who may well be
honoured as the founder of microscopic anatomy. He was suc-
ceeded by his pupil ANTONIO VALsaLva (1666-1723), whose
contributions to the anatomy and physiology of the ear, in De
Aure Humana (1704) established his fame (p. 244).

Although he demonstrated so clearly and conclusively the
course and mechanism of the circulation, Harvey gave no explana-
tion of the reason why the blood circulated. The prevailing view
was that the heart heated the blood, which then became cooled
down as it coursed through the vessels. Harvey makes a brief
reference to the matter in stating that he did not know whether
or not the heart added ‘ heat, spirit, or perfection > to the blood,
nor whether the movement of circulation was * for the purpose
of cooling or for nutrition.”

The problem was solved, step by step, by the genius of four
young Oxford scientists, already mentioned among the founders
of the Royal Society. Each of them was responsible for a definite
contribution to the physiology of respiration.

First came the Hon. RoBerT BoYyLE (1627-91), son of the
Earl of Cork, who devoted his wealth and talent to the service of
science. Experimenting with his air pump, he showed that in
a vacuum a mouse or a small bird could not live, nor would a
candle burn. If, however, the supply of air was renewed in time,

1 J. M. Hayman, “ Malpigh1’s Concerning the Structure of the Kidneys,” Ann. Med. Hist.,
1925, vol. vii. p. 242
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the bird or animal would recover. Clearly, therefore, air was
essential for life and for combustion?.

Then Boyle’s assistant, RoBerT HooKkE, to whose work as a
miscroscopist we shall presently refer (p. 190), proved that it was
sthe air, and not merely the movement, which sustained life. The
lungs were no longer to be regarded as bellows which cooled the
fiery heart. After removing the greater part of the chest wall in
a dog, Hooke made some openings in the surfaces of the lungs.
Then, by blowing into the windpipe, so that the air escaped
through the openings, he was able to keep the animal alive.
This was, in fact, the first demonstration of artificial respiration.

The interaction between the air and the blood was not yet
understood. This aspect of the problem of respiration was
solved by two Cornishmen, Lower and Mayow. RicHARD
Lower (1631—91) tells us in his Tractatus de Corde (1669) that the
surface of a fresh blood clot becomes bright red when turned
round and exposed to air. Did this change in colour take place
also as blood circulated through the lungs? 2 Lower repeated
the experiment of Hooke and found that it was indeed so. He
noted that when the artificial respiration was stopped, the blood
in the lungs became dark and venous, and that it became bright
red again when the respiration was resumed. Further, he took
some dark blood from the vena cava and “ perfused ” it through
the lungs, noting that it then acquired the bright red hue of
arterial blood. The conclusion to be drawn from those experi-
ments was that the entrance of fresh air into the blood was essential
for the maintenance of life.3 * Were it not so, we could breathe
as well in the most filthy prison as in the most delightful pastures.”
Lower was the first to perform blood transfusion from one animal
to another. This led to attempts to transfuse blood from an
animal into man as a means of resuscitation after haemorrhage.
As might be expected, the results were not encouraging, because
nothing was then known of haemolysis or of blood grouping.

To Lower, also, medicine is indebted for the proof that the

1 W. Surling, Some Apostles of Physwlogy, 1902, p 39

* F. C. Hoff and P. M. Hoff, * The Life and Times of Richard Lower, 1631-91,”
Bull. Hist. Med., 1936, vol. wv. p. 517; K. J. Frankln, * Richard Lower and his
De Corde,” Ann. Med. Hist., 1931, vol. iii. p. 509

3 K. J. Franklin, “ The Work of Richard Lower, 1631—91,” Proc. Roy. Soc. Med.
(Sect. Hist.), 1932, vol. xxv. p. 113

¢ M. W. Hollingsworth, * Blood Transfusion by Richard Lower in 1665,” Ann.
Med. Hist., 1928, vol. x. p. 213
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increased flow of nasal mucus which accompanies a cold arises
from the nasal mucous membrane, and not from ‘“ purging of the
brain > as was previously imagined.

The last of this brilliant school of Oxford physiologists was
Joun Mavow (1643-79), who achieved much during his short
life of thirty-six years, and whose Tractatus Quinque is a medical
classicc. Mayow was a lawyer before he turned his attention to
medicine, a fact which may partly account for the precision and
clarity of his writing. He reviewed the entire knowledge of
respiration, adding his own contribution.? His description of the
mechanism—the inspiratory movement accomplished by the
diaphragm and the intercostal muscles, the expiratory phase a
passive movement—holds good to this day. As for the object of
respiration, it was obvious to Mayow that ‘‘ some constitutent
of the air necessary to life enters into the blood in the act of
breathing.”” It was not the entire air, for when a small animal
or a lighted candle were sealed up in the same vessel the candle
went out and the animal died, although the air remained. There
was something in the air which was necessary to enable the
candle to burn and the animal to live. Combustion and breathing
were identical. Now the substance which was attracting the
attention of chemists of that day was nitre, that constituent of
gunpowder which was not by itself inflammable but which
burned fiercely even in a vacuum when mixed with sulphur. In
the above experiment the candle, or the animal, represented the
sulphur. The nitre, so argued Mayow, was supplied by the air
which contained * igneo-aerial particles ” or * nitro-aerial spirit.”
It was essential to life ; and when breathing stopped, the nitrous
particles were not supplied, the heart-beat ceased, and death
followed. Mayow had, in fact, discovered oxygen, though it
did not acquire that name until it had been re-discovered by
Joseph Priestley more than a century later. Mayow’s great
services to physiology are apt to be forgotten. Yet his is a name
which deserves a high place in the annals of medical research.

The Early Microscopists

The microscope, which enabled Malpighi to complete the
work of Harvey, was probably known to the ancients, although
the evidence is inconclusive. In its earliest form it consisted of

t Sir M. Foster, Lectures on the History of Physiology, 1901, p. 185 (‘‘ Mayow”)
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PLATE XXXVII HARVEY AND THE KING
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Will.am Harvey demonstiating his researches on the deer to Charles T and the
bov Prince (page 182)
Painting in Roval College of Physiaans, London, by R Hannah



PLATE XXXVIII EARLY MICROSCOPES

Lecuwenhoeks microscope. The object to be examined, mounted on

holder A, mav be moved i two dircctions by ser»w adjustinents so as

to bring 1t within focus of the small lens B, which 18 firmly fixed between
two perforated brass plates (page 189)

2y

Robert Hooke’s mucroscope, from his Aficrographia, 1665. The objective

1 a tinv double convex lens of short focus, mounted 1n a cell close to a pin-

hole diaphragm. A wider field might be secured by a plano-convex lens

withimn the tube at fixed distance from the eve  Hooke often dispensed
with this (page 190)
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a simple biconvex lens.! Roger Bacon first suggested the use of
lenses as spectacles, and a simple lens was used by Malpighi and
also by Leeuwenhoek. It was ZAcHARIAs JANSEN, a spectacle-
maker of Middleburg in Holland, who, about the year 1609,
accidentally discovered the principle of the telescope and micro-
scope by placing two lenses together in a tube.? Galileo turned
this invention to practical use, but the instrument remained
merely a toy for some years.

The first to apply the microscope to the study of disease was
ATHANASIUS KIRCHER (1602-80),2 Professor of Physiology at
Wirzburg, who in examining the blood of plague-stricken patients
found “ countless masses of small worms, invisible to the naked
eye.” It is generally agreed that what Kircher really saw were
masses of red blood corpuscles, as he could not have seen plague
bacilli with lenses of such low power. Yet his inference was
correct, for he stated that contagious diseases were conveyed
by minute living organisms.

Fracastorius had advanced a similar idea but had produced
no evidence to support it.

One of the greatest of the early microscopists was that remark-
able man ANTONY VAN LEEUWENHOEK (1632-1723), a merchant
of Delft, who, blessed with leisure, was able to devote his long life of
ninety years to microscopical study 4 (Plate xxxvi). Leeuwenhoek
ground his own lenses and constructed his own microscopes,
more than two hundred of them, and although he used a simple
lens and obtained a magnification of only 160 at most, and
usually of much less, he made many valuable observations, some
of which were translated and published by the Royal Society,
as the writer knew no language but his own Dutch. He amplified
the work of Malpighi by finding capillaries in the tail of the
tadpole ; he discovered red blood corpuscles, noting that these
were oval in fishes and amphibians, and round in men and
mammals. He also described the striation of muscle fibres, the
compound eyes of insects, and many of the animalculae so familiar
to student