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~y\ PREFACE

This book is intended as an introduction to the history of medical book 
illustration, and in a short “helicopter flight” over the subject we can only view 
the highlights, descending at intervals to examine specimens of outstanding 
examples in each period. We have concentrated mainly on the activities of 
artists and engravers in illustrating medical texts, and have only touched upon 
medical photography and other mechanical aids as ancillary to medical art. 
They require treatment in a separate volume.

For teaching purposes, illustrations can be more informative than pages of 
written matter, and many books have survived as items of interest and 
information solely on the importance and value of the work of the artists 
involved. Their work can have a practical application in the teaching of medical 
students and artists. The recent dramatic increase in the use of audio-visual aids 
and in the number of departments devoted to the subject in teaching 
institutions has created new interest in the visual aids of the past, and the artists 
creating them can be emulated to advantage.

The illustrations are reproduced from various sources, the originals often 
being very much larger than the reproductions. To appreciate their full 
significance one must see the original volumes, where the texture of the paper, 
the technology of the printer, engraver and colourist reveal the full beauty of the 
endeavours of the artist. As black-and-white miniatures of the original plates 
they serve only to illustrate the text, and to prompt the interested reader to 
consult the originals when possible.

We are grateful to the staffs of the following libraries who have been 
particularly helpful in providing information and supplying photocopies: the 
Wellcome Institute for the History of Medicine; the Royal College of 
Obstetricians and Gynaecologists; the Royal College of Surgeons of England; 
the Institute of Child Health and the Hospital for Sick Children, Great 
Ormond Street, Department of Medical Illustration; and St. Thomas’s 
Hospital Medical School. Numerous individuals have also supplied informa­
tion and material, including Mr. William R. LeFanu, Mr. Peter Cull, Dr. 
Robert Ollerenshaw, Dr. Clifford Shepley, Cynthia Clarke, Susan White and
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Margaret McLarty. We also wish to thank the copyright holders, who are 
named in the captions, for permission to reproduce the illustrations. Mrs. Ann 
Munson typed the manuscript, and we are very grateful to her for her skilful 
interpretation of a difficult manuscript.

June 1982 J.L.T.
C.R.

xiv



-5M CHAPTER 1 WS-

MATERIALS, METHODS 
AND GENERAL SOURCES

“The figuration of the anatomic form of man by the graphic arts aims 
either to make the teaching of human anatomy more plastic for the 
anatomist and physiologist, engraving it on the memory, or to give the 
plastic artist a clear, scientific basis for his studies of the human figure

Ludwig Choulant; translated by Mortimer Frank.

The history of the development of medical book illustration has obviously been 
governed by the materials and techniques available. Drawings on cave walls, 
stone inscriptions, and the carving of models from bone or stone were followed 
by inscriptions on bamboo, silk, papyrus, parchment and paper, executed with a 
pen or brush. Wet clay in tablet form was incised by means of a stylus, but 
although pictograms and hieroglyphics depicted human subjects, very few 
strictly medical subjects were represented.

The book as we know it was preceded by the roll or folded sheet of material, 
and even a stack of clay tablets, being a record of events, might be termed a 
“book” despite the fact that the leaves would be of clay. The development of the 
codex form, with folded leaves, and with covers or bindings, made the book both 
easier to handle and to store. It also facilitated the task of the scribe and the 
illuminator, but the invention of printing, particularly from movable type, 
promoted the rapid growth of literature of all types. Initially the illustrations 
were confined to woodcuts, since these could be printed with the text, but these 
were soon followed by engravings and the products of other methods of 
reproduction, as outlined below.

There are three basic methods of printing illustrations: relief, where the 
design is printed in relief, the background being cut away; intaglio, in which the 
design is incised on a block or plate, which is inked and the surface is wiped clean, 
strong pressure forcing the paper into the incisions, the result showing a “plate- 
line”, although this is often trimmed by the binder, and planograph, where the 
design is drawn on a flat surface, printing being effected by using ink-resistant 
material where the plate is to remain clear of ink.

Woodcuts were in use at an early date in the Far East, and first appeared in 
Europe soon after 1400. In block-books, text and figures were cut upon the same 
piece of wood, and were therefore printed together. With the invention of 
movable type, woodcuts could still be placed side by side with the text and 
printed simultaneously. Towards the end of the fifteenth century soft metal was 
sometimes used instead of wood, but metalcuts do not have so sharp-edged an 
effect. They never, of course, develop cracks or worm-holes, which are often 
noticed in woodcuts used over a period of years.

15



M E D I C A L  B O O K  I L L U S T R A T I O N

Wood-engravings are distinguished from woodcuts by the predominance of 
white lines, and are cut on the end grain ofhard woods, such as box, pear or yew, 
with a graver or gouge instead of a knife. This process was made popular by the 
outstanding work of Thomas Bewick (1753-1828). Unfortunately for our 
purpose, he was mainly concerned with the depiction ofnatural history subjects, 
and no medical prints by him have been noted. Wood engraving was ousted by 
the popularity of other media, but was again widely used in the nineteenth 
century, and even used in an attempt to reproduce photographs. However, when 
“half-tone” and other methods were introduced, it was reserved for its original 
purpose, and is still employed to great advantage. Lino-cuts, which give a 
coarser appearance, were a recent development, the blocks consisting of 
linoleum.

Engraving on metal by means of a burin, which acts like a plough, followed 
upon woodcuts as the most popular method ofbook illustration. Copper was the 
material most commonly employed, probably because, being soft, lines were 
more easily incised. However, this also resulted in a limit to the number of crisp 
copies which could be printed, and later, steel was introduced, or the copper 
plates were coated with this material. Plates had to be printed separately from 
the text, as in other processes of engraving, since the actual printed surface was 
the result of paper being forced into the depressions made by the engraver. The 
resultant plates were either inserted between the normally printed pages, or 
grouped together at the end of the volume. A useful feature was introduced 
whereby folding plates were printed a page width from the spine of the book. 
When unfolded the plates could readily be consulted in conjunction with the 
appropriate pages of the text. A few examples of copper engraving are found in 
fifteenth-century books.

Mezzotint was a method of copper engraving in which the plate was first 
roughened all over by means of a “rocker”, or fine metal-toothed comb. 
Highlights and half-tones were obtained by scraping away the burr with a knife, 
and polishing with a burnisher. Attempts were made at using different coloured 
inks on separate plates, but this process was little used for the reproduction of 
medical subjects. Examples are mentioned in Chapter 5. The process was 
invented in Germany about 1642 by Ludwig van Siegen, and was brought by 
Prince Rupert to England, where it became popular in the reproduction of 
portraits and oil paintings.

Etching is a form of engraving in which acid is used to eat into a copper plate 
which has been coated with a varnish or with resin. The copper is evenly coated 
with powdered resin and gently heated so that it sticks to the plate, or the resin is 
dissolved in alcohol before application; a needle or similar implement is used as a 
pencil to remove the resin and, when the acid is applied to the plate, it eats into 
the metal. The depth is controlled by stopping with varnish between exposures 
to the acid, and etched and engraved plates are printed by the same technique. 
Sometimes the processes are combined in one plate. It will be obvious that the 
artist has closely to supervise tfte preparation of the plates, taking samples at 
intervals to ensure that the finished plate meets his requirements. The plates 
also have to be printed separately from the text.

16
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Aquatint, a variety of etching, possibly first used about 1650, was rarely 
employed until a century later, when it is commonly said to have been invented 
by Jean Baptiste Le Prince about 1768. When acid is applied to the plate a fine 
network of lines is etched on the surface, giving a granular effect, which when 
printed gives a tone similar to water-colour wash. Aquatint is generally used in 
conjunction with etching. In dry-point etching the incisions are made directly 
into the copper without acid being employed. These processes and their 
numerous variations in technique are fully described by E.S. Lumsden (1962) in 
The art of etching, which provides full information on the tools employed, 
methods and materials, and is illustrated with 152 plates.

Lithography was discovered in 1796 by Alois Senefelder (1771-1834), and 
thus produced the planograph, or flat-bed printing. Many improvements both in 
material and technique were introduced subsequently, but originally a drawing 
was made with greasy ink or chalk on a kind of limestone which is porous to 
grease and water. The stone was then damped with water, and a roller loaded 
with greasy ink was passed over it. Paper was then laid on the stone, the whole 
being passed through a scraper press. The resultant impression shows subtle 
gradations of tone.

Written as a guide to scientists in selecting the best process available for use to 
illustrate their writings, The essentials of illustration by T.G. Hill (1915) 
provides technical details of the various processes. It suggests the best tech­
niques, and gives examples of each. The author also includes some identical 
illustrations reproduced by different techniques, to emphasize the advantages of 
certain processes for particular purposes. A more general survey of the subject 
was made by R. Margaret Slythe (1970) in The art of illustration, 1750-1900, 
which has chapters devoted to the woodcut and the wood-engraving; the 
etching; the engraving; and the lithograph.

The most significant book in the history of medical illustration is without 
doubt History and bibliography of anatomic illustration by Ludwig Choulant 
(1945). Originally published in 1852, the German version was translated into 
English by Mortimer Frank, who added considerable supplementary material. 
Subsequent editions contain additional essays, and the work is a monumental 
contribution to the subject. Well illustrated, it contains full bibliographical 
details of the items cited, with biographical information on the authors and 
artists. Unfortunately, even the 1962 reprint is not readily available.

Other useful books with an emphasis on medical illustration include Storia 
dell’ iconografia anatomica, by Loris Premuda (1956); Geschichte der gyna- 
kologisch-anatomischen Abbildungen, by Fritz Weindler (1908), which is 
arranged on a similar plan to Choulant, but surpasses that work in the variety of 
its illustrations, and obviously has emphasis on gynaecological material; Robert 
Herrlinger’s Geschichte der medizinischen Abbildung, second edition 1967, was 
translated into English by Graham Fulton-Smith as History of medical illustra­
tion from antiquity to A.D. 1600,1970. This was followed by a second volume in 
German by Marielene Putscher (1972) with the title Geschichte der 
medizinischen Abbildung. Von 1600 bis zur Gegenwart. These cover all types of 
medical illustration, and are well illustrated, some of the plates being in colour.
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Although based on the collection in one particular library, Histoire de la 
medecine et du livre medical, a la lumiere des collections de la Bibliotheque de la 
Faculte de Medecine de Paris, by Andre Hahn and others (1962), is a valuable 
contribution to the history of medical illustration. The numerous illustrations, 
some in colour, are supported by an authoritative text, and reveal something of 
the richness of the library at the Faculte de Medecine in Paris. Another book 
containing numerous plates, and based on a collection of medical books, is 
Notable medical books from the Lilly Library, Indiana University, compiled by 
William R. LeFanu (1976). This beautifully-produced volume contains descrip­
tions of 130 of the most important medical books contained in the collection, and 
most of the illustrations are of plates in these items. The texts facing the plates 
often provide information on the artists and processes involved. William 
LeFanu (1972) has also contributed an interesting article on some English 
illustrated books, which contain six plates.

An interesting address on the history of art in its relation to medical science 
was published by William Anderson (1886), which surveys the scene from 
antiquity to the nineteenth century. Well illustrated with plates from outstand­
ing medical books, it also briefly mentions paintings, sculpture, and models in 
wax as examples of art in medicine. Other general articles dealing with 
illustrations in printed medical books include contributions by C.P. Rollins 
(1949); Ruth B. Coleman (1950), writing on the illustration of human anatomy 
before Vesalius; J. Whillis (1951) on anatomical illustrations; Helmuth M. 
Nathan (1976) on art in medicine; and Louis G. Audette (1979) contributed an 
interesting article on stylism in anatomical illustration from the sixteenth to the 
eighteenth centuries, to show the effects of advances in methods of reproduction 
and printing.

A brief history of medical illustration was published by William E. Loechel 
(1960), and a more extensive survey by Thomas S. Jones (1959) brought the 
subject up to the time ofwriting. T.S. Jones was at one time Professor ofMedical 
and Dental Illustrations at the University of Illinois College of Medicine, 
Chicago. Himself an outstanding medical artist, he was responsible for training 
many others in the subject.

A more general volume on illustrated books has recently been written by 
John Harthan (1981) as The history of the illustrated book. The western tradition. 
This is profusely illustrated with 465 plates, several of them being in colour. It 
covers the subject chronologically from the Egyptian and Byzantine periods, 
and brings the subject up to date in a sumptuously-produced volume which is a 
model of book production at its best. It is completed by a useful section 
containing notes on techniques, and an extensive list of references.

18
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ANCIENT MEDICAL 
ILLUSTRATION

“The sources of our knowledge lie in what is written on bamboo and silk, 
what is engraved on metal and stone, and what is cut on vessels to be 
handed down to posterity. ”

Mo Tzu, 5th century B.C.

Although this book is concerned with medical book illustration, we must 
remember that the codex form was not that initially used for medical texts, and 
that the illustration ofmedical subjects was not confined to manuscripts written 
on papyrus, parchment, paper or similar materials. Jurgen Thorwald (1962) in 
Science and secrets of early medicine covers Egypt, Mesopotamia, India, China, 
Mexico and Peru in a well-illustrated history, with an excellent bibliography 
but, for obvious reasons, few of the illustrations are from books. They are 
examples of art in medicine, and medicine in art, and must be considered as over­
lapping the periods in which illustrations were used to elucidate the text.

Ancient Egypt has provided us with abundant material relating to the history 
of medicine in the form of papyri, mummies, inscriptions and wall-paintings, 
and Carole Reeves (1980) has provided a study of the subject containing figures 
illustrating the various techniques and materials employed. Around 200 A.D. 
the founder of a Christian school in Alexandria, Flavius Clemens, recorded that 
before the beginning of the Old Kingdom period (2780-2280 B.C.), the priests 
had collected all knowledge into forty-two secret, sacred books. Among these 
were six books dealing with anatomy, physiology, surgery, pharmacology and 
female ailments. The original source of all the medical papyri are these six books 
mentioned by Flavius Clemens. The sacred books are known as the Hermetic 
books because they were ascribed to the God Thoth, whom the Greeks named 
Hermes Trismegistos. They were kept as sacred in the temples, and the priests of 
the highest of the eight castes of the priesthood studied all forty-two of them. The 
pastophores, the members of the lowest caste, studied only the six medical 
books.

In 1873, a German Egyptologist, Georg Ebers, acquired in Thebes a papyrus 
scroll which had been discovered in a tomb about 1860 (Plate 1). Originally it 
was a roll sixty-eight feet long, but divided into pages of twenty lines each, 
totalling 108 columns, the scribe wrongly numbering them 110. The roll was cut 
up and bound in modem form, and is now housed in the University Library at 
Leipzig. On the reverse are calendar notations which date its origin as about 
1555 B.C. It contains 876 remedies, and mentions 500 substances used in

19
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medical treatment. It also contains a considerable amount of magico-religious 
therapy, as well as notes on eye diseases and surgery. Trachoma, which is still 
known as Egyptian eye disease, and remains the chief cause of blindness in the 
East, is also mentioned. Concern with eye ailments and their prevention was one 
reason why the Egyptians wore heavy eye make-up, which served both as a salve 
and decoration. The Ebers Papyrus also contains fifty-five prescriptions in 
which faeces and urine are the main components. A facsimile edition of the 
papyrus was published by Ebers in two volumes in 1875; Walter Wreszinski 
published a hieroglyphic transcript in 1913; Bendix Ebbell published an English 
translation in 1937; and in 1957 Hermann Grapow, Hildegard von Deines and 
Wolfhart Westendorf published a more comprehensive translation of the 
Papyrus Ebers.

Edwin Smith, an American Egyptologist, bought a papyrus roll in Luxor in 
1862 (Plate 1). It was fifteen feet, four inches long, and thirteen inches wide. On 
one side there are seventeen columns, each consisting of seventy-seven lines, 
and the reverse has four-and-a-half columns of ninety-two lines each. It has been 
dated at about 1600 B.C., but Old Kingdom words used in the text suggest that 
the papyrus was in fact copied from a work written around 2500 B.C. In 1930 
James Henry Breasted published in two volumes a facsimile and hieroglyphic 
transliteration, with a translation and commentary, and the papyrus is now in 
the New York Academy of Medicine. The Edwin Smith Papyrus contains 
descriptions of forty-eight surgical cases, mostly traumatic in origin. There are 
sixty-nine appendices which explained to readers of 1600 B.C. certain expres­
sions used in the original earlier language. The reverse side of the papyrus 
contains magical incantations and prescriptions. It is of particular interest 
because it contains the first description of the brain, observed in patients with 
extensive head wounds. The Egyptians recognised the fact that patients 
exhibiting such skull damage as to expose the brain and enable the surface to be 
described were beyond the scope of their healing powers.

The Hearst Papyrus, dating from about 1550 B.C., appears to be the 
formulary of a practising physician. It is incomplete, and contains eighteen 
columns. The hieratic text was published with a vocabulary by George A. 
Reisner in 1905, and a transliteration and German translation by Walter 
Wreszinski of this and the London Papyrus, dated about 1350 B.C. was 
published together in 1912. The Hearst Papyrus is preserved in the University of 
California, and the London Papyrus is in the British Museum.

During the course of excavations at Sakkara, Heinrich Brugsch found a jar 
containing a papyrus. This has been dated around 1350-1200 B.C., and contains 
279 lines of prescriptions. The Berlin Medical Papyrus, dating from about 1300 
B.C., contains about two hundred prescriptions, and both were described and 
translated by Walter Wreszinski in 1909. The Chester Beatty Papyrus in the 
British Museum was written about 1200 B.C., and deals with diseases of the 
anus. It contains eight columns, and is incomplete. A French translation, with 
annotations by F. Jonckheere, was published in 1947.

In 1898 Sir Flinders Petrie discovered during his excavations at Kahun a 
papyrus variously dated between 2100 and 1900 B.C. It consists of only three
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pages, and is preserved at University College, London. Devoted to diseases of 
women and pregnancy, it was published as a hieratic transcript with a transla­
tion by Francis Llewelyn Griffith in 1898, and is possibly the oldest medical 
papyrus to be discovered.

Both the Edwin Smith Papyrus and the Ebers Papyrus mention the heart, its 
beating, and the pulses to be found in the extremeties. The Egyptians conceived 
the idea of there being channels throughout the body carrying air, blood, semen, 
nourishment and waste, and not unnaturally likened this idea of a life flow to the 
flow and annual inundations of the Nile, upon which they depended for their 
very existence. The Veterinary Papyrus is the only papyrus written entirely in 
hieroglyphs, all the others being in the hieratic script, which is a simplified form 
of the hieroglyph. The only illustrated papyrus is the Papyrus of Ani, dating 
from about 1250 B.C., containing the Book of the Dead.

a)

b)

c)

d) o  o  o

e)

f)
Plate 2. Hieroglyphics mentioned in the text.
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In many instances the translation of the script on papyri is made easier by the 
fact that many of the hieroglyphs and hieratic writings are readily identifiable as 
pictograms. For example, the hieroglyph on Plate 2, Figure a, means “heart”, 
and is a stylized form of the actual organ. Similarly, the pictograms on Plate 2, 
Figure b, meaning “mouth”, “hand”, “foot”, and “sun”, can fairly easily be 
identified. The prescription (Plate 2, Figure c) means ‘take by mouth four times 
a day.’ However, this was a spoken language and all hieroglyphs had sounds, so 
that very often the pictograms were used phonetically, and stood not for the 
objects themselves but for the sound used to make up part of the whole word. 
Nevertheless, the Egyptians did use illustrations in their writings to represent 
anatomical features.

A drawback to translating Egyptian hieroglyphs lies in the fact that they 
represent consonants, or groups of consonants, with no vowels, so that many 
unrelated words could have the same appearance when set down in pictographic 
form. The Egyptians avoided this by using a determinative at the end of a word 
to convey its sense. These determinatives, numbering about one hundred in 
common use, have proved invaluable in aiding our understanding and trans­
lating prescriptions and descriptions of illnesses which may have no equivalent 
in modem language. For example, many drugs and medicines used in Egypt 
would be unrecognizable without the necessary determinatives to identify the 
root source. Thus the determinatives on Plate 2, Figure d, following the drug 
names, tell us that they were respectively either of mineral, plant or herbal 
origin. Similarly, an unknown disease depicted on Plate 2, Figure e, and 
transliterated as “haty”, would be meaningless without the determinative 
hieroglyphs on Plate 2, figure f. These represent rain falling from a cloud on an 
eye, so that we have a clear idea what sort of disease “haty” in fact was. (See 
Breasted, J.H., 1950; Hurry, J.B., 1928; and Mertz, Barbara, 1964).

The fact that the roots of Mesopotamian medicine reached back to the third 
millennium B.C. can be proved by the discovery in the 1890s of what is 
considered to be one of the earliest known medical “handbooks” carved on a clay 
tablet 3% inches by 614 inches in cuneiform script and bearing a collection of 
prescriptions (Plate 3). It was translated in 1952 by Samuel Noah Kramer and 
Martin Levey. The Land of the Two Rivers was the name given in the second 
century B.C. by the Greek historian Polybius to the region between the Tigris 
and the Euphrates. The first settlers in this area in the fourth millennium B.C. 
were the Sumerians. Around 2350 B.C. the Semitic warriors to the north and 
east of Mesopotamia invaded the fertile Sumerian valleys and, initially under 
Sargon of Akkad, ruled for two hundred years. The Sumerians then regained 
power until 1955 B.C., when Semitic tribes entered the Land of the Two Rivers. 
One of these tribal rulers was King Hammurabi (1728-1686 B.C.), who created 
an empire around the city of Babylon, and set down a list of laws known as the 
Code of Hammurabi. Of the 282 laws, nine are devoted to procedures for the 
practice of medicine. Among these are set out correct charges for treatment, 
punishments for malpractice, and the first reference to the operation of couching 
for cataract.

As the empire around Babylon developed, the temptation to subjugate its
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people and to share its riches became irresistible to the warlords of Assyria, and 
in about 1100 B.C. King Tiglathpileser I of Assyria became the first of a long line 
of warrior-rulers. The most notorious of these was Assurbanipal (Ashurbanipal) 
(668-626 B.C.) who hung the flayed skins of his enemies from the walls of their 
conquered cities. Despite his barbarity, King Assurbanipal collected together 
an extensive library at Kouyunjik, which was excavated by Sir Henry Layard. 
He discovered about 30,000 fragments of cuneiform clay tablets, 606 of which 
contain medical texts (Plate 3). These are all in the British Museum, and 
facsimiles and translations of the medical texts have been published by Reginald 
Campbell Thompson (1923 and 1924-26).

Towards the end of the nineteenth century an American archaeological team 
unearthed a large library at the Sumerian city of Nippur, where the earliest 
known clay prescription was found, discovering a set of physicians’ reports 
dating from about 2000 B.C. which deal with the health and well-being of the 
female members of an establishment for singers and dancers. In the mountain­
ous area of Anatolia, several hundred miles to the north of Mesopotamia, the 
Hittite Empire arose during the second millennium B.C. In the 1950s its capital 
city of Hattusas was excavated, and many clay tablets of medical texts were 
discovered. They are particularly interesting because they are Hittite copies of 
earlier Mesopotamian texts.

In addition to medical prescriptions and descriptions of plagues and diseases, 
the Land of the Two Rivers also yielded the oldest known letters of early 
physicians. The Tigris-Euphrates Valley was rife with bubonic and pneumonic 
plagues and malaria, to which Alexander the Great succumbed in Babylon in 
324 B.C. Descriptions ofplagues and fevers are prevalent in many ofthe medical 
texts from the ear best Mesopotamian finds through to the Old Testament, 
notably in the First Book of Samuel, which records the traumatic conflicts 
between the Philistines and Israelites in the eleventh century B.C.

Reginald Campbell Thompson, in addition to his writings on Assyrian 
medical texts (Thompson, 1923; 1924-6), was also the author of The Assyrian 
herbal, 1924, a compilation of250 named drugs, plants, minerals and herbs in 
medicinal use, the clinical trials of which were performed on slaves and 
prisoners.

The Aryan conquerors who moved into the Indus Valley from the north-west 
in the middle of the second millennium B.C., the Hindus, provide us with the 
earliest surviving writings of Ancient India. The famous collections of verse, the 
Vedas, comprise the Samaveda (the Art of Melody), the Rigveda (the Art of 
Hymns), the Atharvaveda (the Art of Charms and Incantations), and the 
Ayurveda (the Art ofLife). They record something of the cultures and politics of 
these early settlers, and the Ayurveda is the most important as far as medicine is 
concerned. From this early Indian culture arose two important religio- 
intellectual movements, Jainism and Buddhism.

The fierce dissension within the existing caste system paved the way for the 
invasion by Alexander the Great in 326 B.C. Upon his death in Babylon two 
years later, Seleucus I attempted to re-occupy the Punjab, but was thwarted by 
King Chandragupta Maurya ofMagadhu, creator of the Maurya Empire which
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was to unite most oflndia for the next one hundred and fifty years. King Asoka of 
the Maurya Empire (273-232 B.C) became a convert to Buddhism, and was a 
great patron of the arts and sciences. Upon his death, the Maury an Empire 
collapsed, and India again became disunited. Buddhism and Hinduism remain­
ed forever split.

In 997 A.D., Islamic armies from Afghanistan entered India, to add yet 
another culture. The Ayurveda, a supplement to the Atharvaveda, contains the 
first references to medicine and medical practice in India after the Aryan 
invasion, and endemic diseases can readily be identified. The symptoms of 
typhoid, leprosy, smallpox, cholera and many other diseases can be recognized 
in the text. Magic and ritual and the idea of sin’s being the cause of disease and 
illness were fundamental to Indian medical lore, but the importance of drug use 
was also stressed. The Rigveda mentions the manufacture of prosthetic limbs, 
and the removal of injured eyes, most amputations being necessitated by the 
traumatic wounds of a fighting people. The city of Taxila in the north-west of 
India was the most important centre of medical learning in Ancient India, and 
one of the greatest in the Ancient World. The outstanding medical teacher, 
Atraya, to whom the origins of the Charaka Samhita are attributed, lived and 
worked in Taxila in the eighth or seventh century B.C. The Charaka Samhita 
(Plate 4) as a written text was not committed to manuscript until about 100 A.D., 
but its origins date back to Atraya, whose teachings are set out in the poetic style 
intended to be memorized and passed on by word of mouth. It is named after the 
physicians who wrote down the text.

Another important medical teaching centre in India was Benares, on the 
River Ganges, and its foremost teacher was Susruta, who was probably a 
contemporary of Atraya, and mentions him in his own teachings. The Susruta 
Samhita (Plate 4) although based on the teaching of Susruta, and named after 
him, was not written down until about 100 A.D., which makes it of contemp­
orary textual origin with the Charaka Samhita. There is controversy over the 
date of the writing of the Susruta Samhita: Indian authorities have dated it 
within the first half of the first millennium B.C., but Western scholars have 
suggested the later date of about 100 A.D.

A Buddhist medical manuscript found in 1890 in Turkestan, and known as 
the Bower Manuscript after the English lieutenant who acquired it, was 
translated by the Sanskrit scholar Rudolf Hoemle between 1893 and 1897. 
Dating from the fifth century A.D., it mentions both the Charaka Samhita and 
the Susruta Samhita, specifically naming Charaka and Susruta as notable 
physicians. The Susruta Samhita is important because of its surgical content, 
and if its origins can indeed be dated back to the third or second millennium 
B.C., it has no rival in the Ancient World to compare with its surgical knowledge. 
Even ifpassages of later knowledge were subsequently added, it is still unique in 
its content, including a very fascinating passage describing in great detail the 
preparation of a corpse for dissection.

The Charaka Samhita was translated into Arabic and Persian in the tenth 
century A.D., and into Hindi, Gujarati and English in a six-volume work 
published by the Shree Gulabkunverba Ayurvedic Society in 1949. The Susruta
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Samhita appeared in an English translation in two volumes published between 
1907 and 1911. Unfortunately, neither of these two works is illustrated, and we 
have traced no Indian representations of medical subjects, apart from certain 
temple and similar carvings which appear to be anatomical without being 
strictly medical.

The beginnings of Chinese books and records have been the subject of a book 
by Tsuen-Hsuin Tsien (1962), in which he made a general survey of Chinese 
written records from about 1400 B.C. to about 700 A.D, when printing was 
being initiated. He covers records on bones and shells (particularly tortoise 
shells), inscriptions on metals and clay, engravings on stone and jade, and 
documents of bamboo and wood. Tsien describes silk as a writing material, the 
use of quasi-paper and paper in the production of manuscripts, and also deals 
with the tools and other materials used for writing.

The soil of Anyang, one-time capital of the Shang kings (1523-1028 B.C.), has 
yielded thousands of bones from the second millennium B.C. bearing inscrip­
tions in characters not very different from the Chinese script of later periods. 
These inscriptions took the form of questions to the gods, and were later written 
on strips ofbamboo. The Chou Empire (1027-256 B.C.) bequeathed to posterity 
four important books: “Shu Ching”, the Book of History; “I Li”, the Book of 
Ceremonies; “Shih Ching”, the Book of Odes; and “I Ching”, the Book of 
Prophecies. Under the Chou Empire, the land of China was distributed among 
one thousand knights, who founded their own principalities with a major city in 
each, and struggled amongst themselves to enlarge their own fiefs. Confucius 
(551-479 B.C.), the great philosopher, attempted to bring order to this chaotic 
Empire by preaching and practising virtue, simplicity and family order.

When Shih Huang Ti, the first acknowledged Emperor of China, came to 
power in 221 B.C., he ordered the destruction of all books except those dealing 
with agriculture, medicine and soothsaying. The “Shen Nung Pen Tsao” (Plate 
5) was written down in the Chou period, and a late copy is to be found in a 
collection of drug recipes published in China in 1597 A.D, the Pen Tshao Kang 
Mu, or the Classification of Roots and Herbs (Plate 5). This collection, 
comprising fifty-two volumes, fisted 1892 medicaments. Three hundred and 
sixty-five of the drugs dated from the Chou Empire.

Huang Ti (2698-2598 B.C.) is regarded as the father of the Nei Chung, 
purported to be the oldest medical publication in the world (Chen, 1969). The 
subjects are the functions of the human body, its diseases and their cure. The 
earliest versions of this book are accredited to writers of the Chou Empire, and it 
also deals in some detail with acupuncture. Medical writings dating from the 
Western Han Dynasty (206 B.C. — 8 A.D.), unearthed in Kansu Province, 
consist of thirty-five strips of wood bound together to form a book. They contain 
prescriptions, among which is one for the treatment of a horse.

Possibly the earliest comprehensive publication on the art of acupuncture 
was written during the Sung Dynasty by the eminent eleventh-century acu­
puncturist Wang Wei-I. This book, entitled Tung Jen Ching, was commissioned 
by the Emperor, who ordered Wang Wei-I to locate the meridian points of the 
human body for the sake of acupuncture practice. Printing reached a high
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Plate 5. Pen Tshao Kang Mu, 1597. From a Chou Dynasty work, “Shen Nung Pen Tsao”.
(1027-256 B.C.)
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degree of perfection during the Sung Dynasty. The negatives were hand-carved 
on wooden plates, books printed from these being known as Sung-Press books.

It has been suggested that the first reported Chinese dissection was carried out 
on the body of a prisoner in 1145 A.D. (Thorwald, 1962), but the much later date 
of 1797 A.D. (Huard and Wong, 1959) would appear to be more acceptable, as 
early Chinese culture did not consider any form of dissection admissible. Early 
Chinese medicine was largely based on cosmology. The five major organs 
(heart, lung, liver, kidneys and spleen) were in constantly-fluctuating relation­
ships of friendship and adversity with the five minor organs (the large intestine, 
the small intestine, gall bladder, stomach and bladder). The chief cause of all 
disease was a disturbance between Yin and Yang.

Dien Ch’io lived in the fifth or sixth century B.C., and is considered to be the 
originator of the Nan Ching, a work which tells us much about the methods of 
diagnosis, particularly on the Chinese observations of the pulse, which 
remained the key to the unlocking of internal maladies.

Hwa To (c. 190-265 A.D.) (Plate 6) was the first mentioned Chinese surgeon; 
he met an untimely end by offering to perform trepannation on a Chinese prince, 
Tsao Tsao, who was suffering unbearable headaches. The operation was never 
carried out ?s Tsao Tsao became suspicious of Hwa To, and ordered his 
execution. Hwa To asked that all his medical writings should be destroyed at the 
same time. As Hwa T o had no successors for hundreds of years, it is possible that 
he was not of Chinese but ofAsian origin, entering China through the T  urkestan 
trade route to India. (See also Kan, Lai-Bing, 1965).

Medicine was introduced into Tibet from India in the seventeenth century, 
and the best source of information on Tibetan medicine is a book by the Ven. 
Rechung Rinpoche (1973). This contains a biography of the Great Physician- 
Saint gY u-thog the Elder (A. D. 786-911), who spread the knowledge of medicine 
throughout Tibet. It also includes translations of chapters from the second and 
fourth books of the “rGud-bzhi”, a Sanskrit medical work written about A.D. 
400, but which survives only in Tibetan and Mongolian translations. The book 
is illustrated with several Tibetan anatomical diagrams and two colour plates. 
They are mostly full-length figures indicating various venous systems, but also 
viscera, points for moxa, body measurements, and medical and surgical instru­
ments.

We know that the various countries in South America reached high standards 
of civilization at an early age, but few written records of the period have 
survived. When in 1520 the Spanish Conquistadores marched into Teno- 
chtitlan, it was the capital of the Aztec Empire. Until the coming of the 
Spaniards it was ruled by Montezuma II, and it was completely destroyed in the 
course of the ensuing battles. The Aztec Empire was breathtaking in its 
sophistication. The priests had a hieroglyphic form of writing which was 
evolving into a phonetic script. Paper was manufactured from the scraped bark 
of a genus of mulberry tree, or from the fibres of the wild fig tree. Great 
storehouses contained large numbers of documents, including records of legal 
proceedings, tribute lists and folded books. The Spaniards, in the name of 
religion and colonization, wreaked utter destruction upon the whole culture. A
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Plate 6. Hwa To, the first Chinese surgeon, removing an arrow from the arm o f General 
Kuan Yu. (From Chen: History o f Chinese medical science, 1969).

few far-sighted men, such as Viceroy Mendoza and the Franciscan monk 
Bernardino de Sahagun, attempted to save and reconstruct the remaining 
fragments of culture, but only nineteen texts from the whole body of Aztec 
writings were saved, and only eight texts of the Mixtec people.

Nicholas Monardes, a physician of Seville, published in three parts in 1565 a 
book on the medical methods and remedies of the natives of Mexico. He carried 
out experiments with several hundred Aztec and Mexican drugs, applying them 
in the treatment of his patients as the Aztecs had done for centuries. His 
successes were noteworthy, causing a mild sensation. Philip II, perhaps with a 
foresight heightened by guilt, commissioned Francisco Hernandez to compile a 
work on the natural history of the New World, which comprised twenty-four 
books, and ten volumes of pictures and described 120 drugs and other remedies 
used by the Aztecs. The work was actually published in 1628, but in a greatly 
abbreviated form, Philip II having been dead for thirty years.
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In 1743 Pierre Barrere, a French physician, published Nouvelle relation de la 
France equinoxiale, in which were depicted illustrations of a rubber ball, a 
rubber ring, and a rubber enema syringe, all of which he had found in South 
America, and were made and used by the Indians. Fifty years were to elapse 
before rubber surgical and medical appliances appeared in the catalogue of the 
London instrument makers, Savinier.

A purely Mexican herbal of the sixteenth century was discovered in the 
Vatican Library by Charles Upson Clark. This is known as the Badianus 
Manuscript, and represents the only medical text known to be the work of the 
Aztec Indians. It was written in Aztec by Martin de la Cruz, and was translated 
into Latin by Juannes Badianus, another Indian. The manuscript is on 
European-made paper, and was beautifully reproduced in colour facsimile in 
1940, with a translation in English by Emily Walcott Emmart. Another 
translation, by William Gates, was published in 1939 by the Maya Society as 
The De la Cruz-Badiano Aztec herbal of 1552.

Both the Aztec and Mayan cultures had their origins in the Olmec civilization 
of the southern coastal region of the Gulf of Mexico. The Spaniards had begun 
their conquest of the Yucatan peninsula in 1524, and by 1546 Francisco de 
Montejo finally succeeded in subjugating the Mayan peoples of Yucatan. Only 
three Mayan books escaped destruction by the Spaniards: these contained 
astronomical and religious material, but no medical or related work. The Mayan 
civilization can be dated accurately from hieroglyphs found on buildings and 
steles to as early as 3113 B.C., and the great cities and states of the Mayas 
flourished from at least 500 B.C. to 909 A.D.

In Peru, the Conquistadores found no writing in the Inca Empire. The quipu 
was the only type of record that existed among the Incas. Quipus were strings 
which were knotted at various intervals, and served only to record numbers and 
instructions, never attaining the status of a genuine script.

Greece is regarded as the most important contributor to the growth of 
knowledge in the medical sciences, although much of Ancient Greek medical 
lore is intrinsically bound up with mythology, and it is often difficult to separate 
the two. Apollo, physician to the gods, is also seen as the bringer of disease and 
death, whilst Artemis, his sister, is simultaneously protector of women and 
children, and the goddess of death. Asklepios (Aesculapius), the serpent-bearer 
(the symbol of eternal life), was raised to godhead through the fame ofhis healing 
powers. His wife Epione, soother of pain, and his sons, Machaon and Podalirius, 
were the healers of the Greek warriors in the Trojan War, Machaon being a 
surgeon, and Podalirius a physician. His daughters were Hygieia, the giver of 
good health, and Panacea, the curer of all ills.

Much of what we know about Greek medicine can be culled from the writings 
of the poet Homer (8th century B.C.), especially in terms of the medicine 
practised on the soldiers in the Trojan War, where the removal of arrows and 
spears, the arresting ofhaemorrhage, and the use ofpain-ldlling drugs were vital 
to the maintenance of a fighting force. Homer mentions Egypt in the Odyssey, 
recording the many medicinal plants and herbs grown there. He also states that, 
“In Egypt, men are more skilled in medicine than any of the human kind.”
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Asklepios, later worshipped as the god ofhealing, was said to have founded the 
guild of physicians who called themselves Asclepiads. The most famous of this 
body was Hippocrates, who was bom on the island of Cos about 460 B.C. and 
died in Larissa, Thessaly, about 375 B.C. It has been suggested (Poliak and 
Underwood, 1968), that Hippocrates was probably of the twentieth generation 
from Asklepios, and he is generally accredited with the formulation of the ‘Oath 
of the Asclepiads’, which formed part of a larger medical work known as the 
Hippocratic Corpus. This collection of fifty-two medical works on seventy-two 
scrolls formed part of the Pharaonic library of the third century B.C., and was 
housed in Alexandria. The first complete edition of this work was printed in 
Rome in 1525 as Opera omnia, a folio edited and translated by Fabius Calvus. An 
edition of the Greek text was published by Aldus in Venice, 1526.

Another important figure in Greek medicine and science was Aristotle of 
Stagira (384-322 B.C.), a pupil of Plato. He executed what were probably the 
first anatomical illustrations, based on his dissections of animals. The best 
editions of the collected works of Aristotle are the Opera, five volumes, Berlin, 
1851-1870, with text in both Greek and Latin; and the Works, edited by J. A. 
Smith and W. D. Ross, in twelve volumes, Oxford, 1908-1952.

With the gradual decline of Greek society, the centre of learning, including 
medicine, moved to Alexandria about 300 B.C. Men such as the Greek 
physicians Herophilus ofChalcedon and Erasistratus of Chios (c. 310-250 B.C.) 
were able to practise the systematic dissection of the human body, which 
religious and popular odium and prejudice had forbidden, not only in Greece, 
but in all other parts of the world. Herophilus wrote treatises on anatomy, 
dietetics and midwifery, along with commentaries on some of the writings of 
Hippocrates. Erasistratus compiled two works on anatomy, two on hygiene, one 
on the cause of disease, and also works on fever, gout, dropsy and abdominal 
complaints. Even under the Roman Empire, the centre of medical learning at 
Alexandria maintained its importance, although with the subjugation of Greece 
into the Empire the new focus was shifted to Rome.

According to legend, the foundations of the Roman Empire were laid in 753 
B.C., when Rome was founded. In the third century B.C., Greek medical art 
found its way into the Roman Empire, brought by the Greek physicians and 
household slaves, whose successes surpassed those of the existing practices of 
exorcism and folk-medicine. Before the Greek infiltration, the only serious 
attempts at healing by practical application were made by the Etruscans, a 
conquered people whose knowledge of herbal remedies was renowned. Despite 
this apparent lack of medical interest, the sophistication of Roman public 
hygiene surpassed that of other co-existing cultures to a vast degree, with its 
system of sewage drainage canals, the supervision of the sales of consumables, 
and the inauguration of public baths.

Initially, Greek “slave doctors” were privileged and respected members of 
Roman society, and much sought after by wealthy families. Gradually, how­
ever, under the scathing criticism of such powerful persuaders as Cato the 
Censor (234-149 B.C.) the Greek influence became synonymous with degrada­
tion and the growth of immorality, and it was not until 91 B.C. that the practice
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of the art of Greek medicine to the exclusion of all others came to stay. In that 
year, a Greek physician named Asclepiades, a man of great learning, established 
a medical practice in Rome, and began training students. He is believed to have 
written about twenty books, of which only fragments remain. With the success 
of Asclepiades came an influx of Egyptian and Jewish physicians, who trained or 
half-trained so many aspirants to the profession that Rome soon possessed the 
highest patient/doctor ratio in the ancient world, specialization being the 
accepted practice. Physicians once again became highly regarded, and in 46 B.C. 
Julius Caesar, in an attempt to curb the strain on the depleted public granaries, 
banished eighty thousand non-Roman citizens to the colonies, but allowed all 
physicians and teachers to remain.

The Greek physician Galen (129-199 A.D.) was surgeon to the gladiators in 
Pergamon, his birthplace, before he went to Rome. Eventually, outstanding 
medical practitioners could be rewarded either by the position of “archiator 
palatinus” (court physician), or “archiator popularis” (district physician).

Without doubt, Galen was the most important literary contributor to 
medicine from the Roman period, and his prolific and dogmatic writings 
remained standard works for centuries. He came to Rome in 162 A.D., and 
began writing his two major anatomical works, On anatomical procedure, and 
On the uses of the parts of the body to man, the latter work establishing him as the 
founder of experimental physiology. Altogether, his works comprise nine books 
on anatomy, seventeen on physiology, six on pathology, fourteen on thera­
peutics, and thirty on pharmacy. Several collections of his works, and transla­
tions of individual books have been published, and they influenced medical 
thought and writings for several hundred years.

Another important writer working in Rome was Soranus of Ephesus (98-138 
A.D.), an authority on paediatrics, obstetrics and gynaecology, his writings 
being the main source of Eucharius Rosslin’s Roszgarten (1513), and its 
translation into English as The byrth of mankynd (1540), which first became 
associated with the name of Thomas Raynalde in the 1545 edition. Among the 
original works of Soranus are On bandages', On fractures-, a Life o f Hippocrates-, 
and Gynaecia, which was translated in English in 1956. It is believed that there 
were illustrations in the original manuscript of Gynaecia, but these have not 
survived.

Aulus Cornelius Celsus (25 B.C. — 50 A.D.) was a Roman writer on 
medicine, although he was possibly not a physician. His De medicina is a 
compilation in Latin, largely based on the writings of Hippocrates.

Most of the writings of significant medical men were later printed in 
numerous editions and translations, but many had circulated in manuscript 
form for many years. It is probable that few of the original manuscripts as 
written by their authors survived, and if these were illustrated by drawings or 
diagrams of any kind, these stood even less chance of survival at the hands of 
various copyists. Many Greek texts disappeared completely in the original 
language, but some survived by virtue of the fact that they had been translated 
into Arabic and, sometimes centuries later, were then translated into Latin. 
Arabian and Persian medicine was the main path along which the medical
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knowledge of late antiquity was conveyed into the late Middle Ages. It arose out 
of the translations of Greek medical literature, notably Galen, but was enhanced 
by the observations made by the Persian and Arab physicians themselves, until 
by about 1000 A.D. the age of Middle Eastern medicine had reached its zenith, 
and was unequalled anywhere in the world.

The occupation of Spain by the Moors, and the resultant Arab influence, 
provided Europe with the base on which to build its own medical foundations, 
and the physicians of the Western Caliphate were among the most noteworthy 
represented by Arab culture. One of these was a Jew, Moses Maimonides (Rabbi 
Moses ben Maimon, 1135-1204 A.D.), who was bom at Cordova. His writings 
include ten medical treatises in Arabic, all probably written in Cairo, where 
Maimonides had become physician to the Sultan Saladin. His books were 
immediately translated into Hebrew, but printed editions were published in 
several other languages, including English. Albucasis (Abulkasim; Abul Qasim, 
936-1013 A.D.) was bom at Zahra, near Cordova, and was among the first 
medical authors to describe haemophilia, and the treatment ofdeformities of the 
mouth. He wrot cAl-Tasrif, consisting of thirty treatises in three books based on 
Paul of Aegina. Sections of this have been translated and separately published 
since 1471.

The Arabs developed ophthalmic medicine and urinoscopy to a high degree, 
but saw their medical knowledge achieve immortality when, in the eleventh 
century, an Arab pharmacist, Constantine the African of Carthage (1015-1087 
A.D.), arrived in Salerno, which already had a thriving medical school. He was 
converted to Christianity, entered the monastery of Monte Cassino, and spent 
the rest of his life translating into Latin the medical literature of the Greeks and 
Arabs. Salerno became the new seat of medical learning, bringing together the 
best of the old world and forging the new, as had the Alexandrian school several 
hundred years earlier.
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■mCHAPTER 3 m -

MEDIAEVAL MANUSCRIPTS

“Probably the finest examples o f illumination are to be found in the 
fifteenth century in France, Italy, England, and the Netherlands, 
though some still prefer the costly magnificent andflorid ornamentation 
of the first quarter of the sixteenth century. The art is, however, 
generally in decline after about A.D. 1480. ”

Falconer Madan (1893).

Although historians tend to divide their subject up into compartments, the size 
of which is governed by centuries, reigns, wars, or other significant events, one 
must not look upon the subject as a sequence of happenings which started and 
ended abruptly. History is a continuous process which began before man 
acquired the gifts of reasoning and recording, and is still in progress. The 
evolution of any specific subject depends upon its origin and subsequent 
development, influenced by its environment and by the impact of events taking 
place elsewhere. A man’s life does not begin with his birth; that is merely his 
acquisition of a separate existence. His physical death does not preclude his 
influencing people and events after his demise. Writings and drawings are two 
means by which a legacy can be left to posterity, but the material on which they 
are executed largely determines their survival.

Historians have tended to divide the subject into three sections: Ancient (up 
to c. A.D. 500), Mediaeval (c. 500-c. 1500), and Modem (c. 1500 to date). 
Manuscripts have been flourishing throughout the entire period since the 
introduction of papyrus, parchment and paper, and are still being produced. 
Theses and other writings on specialised subjects which publishers condemn as 
not being “financially viable”, are deposited in universities and other institu­
tions throughout the world, often in typescript, but sometimes handwritten, and 
with illustrations. Probably the most important period from the illustrations 
viewpoint was that generally known as “mediaeval”, which has been arbitrarily 
defined as between about 500 to 1500. It will be noted that this extends to the end 
of the “incunabula” period covering the first fifty years of printing in Europe, 
which in fact saw the production of a large number of illuminated manuscripts, 
particularly in France.

The study of manuscripts is a highly specialized subject requiring a 
knowledge of palaeography, various languages, and of abbreviations used in the 
text. This is essential if the text describes the illustrations, the subject ofwhich is 
not always obviously apparent. Medical subjects may not be familiar to the 
artist, and many of the illuminations display much detail not closely associated 
with the main subject. Clothing, furnishings, backgrounds and foregrounds are
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