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SCIENTIFIC MEDICINE* 
by 

W. A . E. K A R U N A R A T N E 

P A R T I 

T H E D A W N 

The Renaissance or age of reformation, has been compared to a tree which puts fortl 
fresh buds and blossoms in springtime while the withered leaves of the previous autumn 
still hang thick upon its branches, and the image may very fairly be applied to the changes 
which then took place in the healing art. 

Withington : M e d i c a l H i s t o r y f r o m t h e e a r l i e s t t i m e s . 

I have selected for my address an interesting phase of medical history: the first ap
pearance of modern scientific medicine and its early developments, covering roughly, 
the period 1500—1700. Actual ly it is one aspect or phase of a movement of tremendous 
power and vast significance: the Renaissance. 

The age of the Renaissance was the transitional period between an old order of things 
and a new, between the medieval period and the modern. It ushered i n a new era in 
practically every sphere of human thought, human activity and human endeavour. It 
inspired men to embark on perilous adventures which, because they were conducted not 
only with courage but also wi th intelligence, led to the discovery of new sea-routes and 
a new continent. It witnessed such epoch-making inventions as the printing press, 
the telescope and the microscope. In the vast domain of the physical sciences it 
signalized the appearance of new principles and new methods that were destined to change 
the face of the world. It saw the birth of a new art in. its many aspects, plastic, pictorial, 
architectural, etc., and of a new literature as rich and varied as i t was bold in conception. 
Above, al l , in that age and under the influence of that movement, human thought was 
emancipated from the thraldom of a false conception of authority and men came v iv id ly 
to realize the tremendous potentialities latent in that masterpiece of God's creation, the 
human intellect. 

It was an age of new births, of new life, of new ideas, of new hopes for the future, an 
age which gave to the world a new type of man and which revealed to men a new and more 
wonderful universe. It was truly an awakening in every department of knowledge and 
along every line of study. The invention of printing hastened the dissemination of the 
New Knowledge. I must, however, confine myself to what the Renaissance did, in parti
cular, for the advancement of the science and art of medicine. 

M y main task is to set before you some of the glories and splendours of the first ap
pearance of modern scientific medicine. Before I do so, I feel I should answer certain 
preliminary questions. How is i t that scientific medicine was so late in making its appear
ance ? What led to the transformation, and how was the change brought about ? 

*Expanded version of address on the Dawn of Scientific Medicine delivered before the Faculty of Science, 
University of Ceylon in 1956. 
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Western Europe, as we know, first found a place on the map of the world as a part 
of the Roman Empire. Rome had subjugated and civilized some—though not all—of the 
barbaric tribes of Europe. B u t not even Rome could give what she herself d id not possess; 
and Rome had no medicine as she had no science. The Romans left us a lordly literature, 
but to science they hardly made any original contribution. The only medical work in 
Lat in , that of Celsus, was a magnificent compilation of Greek medicine by a scientific 
layman. Though not a practising physician, his work is written in elegant La t i n and 
shows much breadth of vision and great technical knowledge. Caius referred to him as 
"the La t i n Hippocrates." 

The only European country in which the sciences, including medicine, as well as the 
arts flourished was Greece. That little country in the south-east corner of Europe—the 
inheritor of the culture of Crete, the learning of Egypt and the wisdom of Chaldea—was 
Europe's only nursery of science, and therefore of medicine. 

After the subjugation of Greece by Rome, Greek cidture bade fair to subdue the 
Roman empire. The peaceful conquest would probably have been achieved in due course 
had it not been for two occurrences. In 323 A . D . Emperor Constantine built a new capital 
for himself on the Bosphorous. Before the end of that century the Roman empire was 
divided into two: a Western empire with Rome as capital, and an Eastern with Constanti
nople or Byzant ium as metropolis. As time passed the cleavage between East and West 
became more pronounced and Greek thought, learning and language, and Greek influence 
became more and more confined to the Eastern sector. 

Frederic Harrison thus sums up the debt of modern scholarship to Byzant ium : " The 
peculiar indispensable service of Byzantine literature was the preservation of the language, 
philosophy and archaeology of Greece. It is impossible to see how our knowledge of 
ancient literature or civilization could have been recovered i f Constantinople had not 
nursed through the early Middle Ages the vast accumulations of Greek learning in tho 
schools of Alexandria, Athens and Asia Minor . . . i f the Scholiasts had not poured out their 
lexicons, anecdotes and commentaries ... i f indefatigable copyists had not toiled in mult i 
plying the texts of ancient Greece. Pedantic, dull , blundering as they are too often, they 
are indispensable. We pick precious truths and knowledge out of their garrulities and 
stupidities, for they preserve what otherwise would have been lost forever." 

The Western empire on her side was in the two next ensuing centuries overrun by the 
barbaric tribes of the North, who threatened to sweep away not only the old empire but 
also every vestige of civilization as well. I t was left to the Christian Church to tame the 
wi ld men, without breaking their spirit or sapping their vi ta l i ty and out of the rough and 
uncouth material fashion a new Europe. 

For a time al l the learning that the West possessed was .confined to the monasteries 
and ecclesiastical establishments; but the monks and clerics used their time to good pur
pose by copying and preserving the old writings. In this way the Church tried as best she 
might to preserve " the legacy of ancient culture in a barbaric world ." Before long, how
ever, from the 6th century at least, schools began to be opened, attached to monasteries 
and Bishops' houses. Learning received a great impetus i n England under Alfred the 
Great, and in France and Germany, under Charlemagne. 
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Meanwhile in the East, sometime after the founding of the Byzantine empire, Nesto 
rius, Bishop of Constantinople was condemned to exile for heresy. H e and his followers 
played an important part in the propagation of the Greek tradition of medicine. Wher 
the Nestorians were expelled from Byzant ium they moved into Syria carrying wi th then 
many manuscripts and a rich medical experience. Edessa became a second Athens. As 
religious persecution pushed them further East they settled in Gondisapur in Persk 
which became the birthplace of Arabic medicine. The Nestorians and the Jews translatec 
Greek texts into Syriac and these were retranslated into Arabic. W i t h the closure by 
Justinian of the medical schools at Athens, Gondisapur and Baghdad became importanl 
centres of Nestorian Greek Medicine. 

"Under the Abbasides in Baghdad," says Cawadias. "remarkable translations were 
made of Hellenic writings, of which the Arabian physicians gave various interpretations 
without however, adding any original work.. . The Arabian interpretation of medicine 
was inferior to the purely Hellenic healing art not only because it was not original bul 
because Greek writers taught, besides facts, a technique of reasoning and observation 
whereas the art of reasoning cannot be found among Arabian physicians." W i t h the 
Fl ight (Hijra) of Mahomet from Mecca to Medina in A . D . 622, began the amazing conquests 
of the Arabs. Palestine, Syria and Egypt were soon conquered. They were in possessior 
of Alexandria in 642 and its famous library was destroyed. The Caliph Omar is said tt 
have justified this act of vandalism on the ground that ' ' i f these works of the Greeks agree 
with the books of God, they are useless and need not be preserved, i f they disagree, they are 
pernicious and ought to be destroyed". It is recorded that the volumes kept the 400( 
baths of the city in fuel for six months. This legend has, however, nothing to recommenc 
it, as Gibbons tells us that a mob of fanatics some three centuries earlier " hael alreaely beer 
fairly thorough in their destructive zeal." It is probable that the Muslims did destroy 
a large number of the remaning books that contained Christian teaching. They became 
masters of one half of the w o r l d . A Western Caliphate was established with the head
quarters at Cordova. " T h e Crescentade was invincible from the land of the Sphinx to 
the Gothic Kingdom of Spain." After the followers of Islam satiateel their lust for 
conqixest, they developed a great enthusiasm for learning. Lane-Poole says: " N o 
more astonishing movement in the history of civilization has occurred than the sudden 
passion of the whole Islamic world for culture." 

As Miller has eloquently expressed i t : " T h e seat of learning was transferred for a 
time from the shadow of the Cross to the Empire of the Crescent, from the classic shores of 
Italy and Greece to the warlike followers of Mahomet, and the fiery descendants of Ishmael.' ' 
The glory of Athens had passed away years before and little was left of the glory of Rome. 

One of the first places where Arabian medicine appeared in Europe is Salerno in 
South Italy. Here was a medical school which enjoyed great fame in the Middle Ages. 
No accurate details are available regarding its origin, but a product of this School is the 
-weW-knoNVTA Regimem Sanitcijtis—a handbook o i domestic medicine, -which according tc 
Castiglioni, " constituted the backbone of al l practical meelical literature up to the time o: 
the Renaissance." 

Here is an interesting passage pertaining to the school of Salerno. The following lines 
embody the dedication anel reveal a glimpse of the contents of the Regimen S a n i t a t i s whicl 
is supposed to have been the most popular medical work ever written. . 
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The S a l e r n e Schoole d o t h by these l i n e s i m p a r t 
A l l h e a l t h t o E n g l a n d s K i n g , a n d d o t h a d v i s e 
F r o m c a r e h i s head, t o keepe, f r o m w r a t h h i s h e a r t , 
D r i n k e n o t much w i n e , sup l i g h t , a n d soone a r i s e . 
When meate i s g o n e , l o n g s i t t i n g b r e e d e t h s m a r t ; 

A n d a f t e r n o o n e s t i l l u n k i n g keepe y o u r eyes. 
When m o u ' d y o u find y o u r selfe t o N a t u r e s Needs, 
F o r b e a r e them n o t , f o r t h a t much d a n g e r breeds, 
Use t h r e e p h y s i c i a n s s t i l l ; first D o c t o r Q u i e t , 

N e x t D o c t o r M e r r y - m a n a n d D o c t o r D y e t . 

Sir Thomas E lyo t in the C a s t e l of H e l t h e (1534) says: ' : It seemeth that phisicke in 
fealme hathe been well estemid, sens the whole studye of Salerno at the request of a Ivy 
of England, wrate, and set forth a compendious and profitable treatyse. called the G o v 
aunce of Helthe, in Latyne, Regimen S a n i t a t i s . " 

Arabian Medicine 

Islamic medicine reflected the light of the Hellenic sun, when its day had 1 
and shone like a moon in the Dark Ages. Some bright stars lent their own lij 
and the moon and stars alike faded at the dawn of the Renaissance, though t 
influence remains to this day. 

M . Meyerhof : The Legacy of I s l a m (19 

"Before the ninth century had run to its close," says L e Clerc, "the Arabs wer 
possession of all the sciences of the Greeks; they had produced from their own ranks stud< 
of the first order, and had raised among their imitators men who, without them, wc 
have been groping in the dark; and they showed from this time an aptitude for the ej 
sciences, which was lacking in their instructors, whom they henceforward surpassed." 

Although the Arabs were not original thinkers, they left us accurate description 
certain diseases. They also advanced the study of pharmacy and the therapeutical 
of drugs. They laid the foundations of modern chemistry and pharmacology. M 
new drugs were introduced by them; the names of many of these are of Arabic origin, s 
as alkali , syrup, alcohol, etc. 

The Arabs were a keen-witted race, quick to assimilate the culture with which t 
came into contact; and that they were successful in diffusing this knowledge may be 
cognized in the well-known portrayal of the Doctor of Physic given by Chaucer i n 
C a n t e r b u r y T a l e s : 

W e l l knew he t h e o l d E s c u l a p i u s , 
A n d D i o s c o r i d e s , a n d eke Rufus; 
O l d H i p p o c r a s , H a l i a n d G a l l i e n ; 
S e r a p i o n , Rasis a n d A v i c e n ; 
A v e r r o i s , Damascene, a n d C o n s t a n t i n , 
B e r n a r d a n d G a t i s d e n a n d G i l b e r t i n , 
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Avicenna, Prince of Physicians 

U p f r o m E a r t h ' s C e n t r e t h r o u g h t h e Seventh G a t e 
I r o s e , a n d o n t h e T h r o n e of S a t u r n sate. 
A n d many a k n o t u n r a v e l l e d by t h e Road. 
B i d n o t t h e K n o t of H u m a n D e a t h a n d F a t e . 

Omar K h a y y a m . 

The most famous of al l Arabian physicians was Avicenna (980—1037). He is describe^ 
as an arrogant youthful prodigy who at the age of 18 pompously claimed to be the repositor 
of al l knowledge. A t the age of 10 he knew the K o r a n by heart and was already writin 
on medicine at the age of sixteen. He was widely learned in the Greek medics 
classics. In his Q u a n t u m or C a n o n of M e d i c i n e , which Osier called the most famou 
textbook ever written, he attempted to codify all medical knowledge. It exerted ai 
influence second only to that of Galen himself throughout the Dark Ages. "Probabl; 
no medical work ever written has been so much studied, and is still in current use i 
the E a s t " (Meyerhof, 1931). Many aphorisms are included in this work : "The body 
to be in a healthy state, must have the heart warm, the nerves cold, and the bones dry. 
" I f a patient makes movements with his hands as i f picking things off himself, i t is 
sign of death." He is supposed to have written more than a hundred books. There ai 
some who believe that the quatrains ascribed to Omar K h a y y a m were really the work ( 
Avicenna and the stanza quoted above may well apply to Avicenna himself. In th 
words of L e Clerc: "Avicenna is an intellectual phenomenon. Never perhaps has a 
example been seen of so precocious, quick and wide an intellect extending and asse: 
t ing itself wi th so strange and indefatigable an act ivi ty ." Avicenna was not only 
physician, but was also an astronomer, poet, philosopher and statesman. 

Rhazes (860—932) was one of the greatest medical men of all time. H i s contemp< 
raries surnamed him ' ' The Experienced ". He gave the first authentic accounts of smal 
pox and measles which were often confused t i l l then. To quote one sentence : - ' Exc ib 
ment, nausea and unrest are more prominent i n measles than in smallpox, whilst t l 
aching in the back is more severe in smallpox than in measles.'' H e alo p\iblished a famoi 
encyclopaedia of medicine known as A l - H a w i , the La t in translation of which ( L i b e r co\ 
l i n e n s ) is said to have weighed over twenty-two pounds. H e had a quarrel wi th t l 
ruler of Bokhara who ordered that Rhazes should be hit on the head with the book. H 
b l i n d n e s s has been a t t r i b u t e d t o t h i s i n c i d e n t . 

His fame as a physician was so great that he was called from his native place of Raj t 
take charge of a new hospital that was to be built at Baghdad. He was asked to select th 
place where the hospital was to be erected. The story goes that in choosing a site, he hup 
up at many points about the city large pieces of meat and then watched them to see whicj 
would be the last to spoil. That place he chose for the site of the hospital, in the belie 
that the air there was better than at any of the other sites. He, of course, knew nothin 
of bacteria or infection but he appears to have realized that putrefaction and disease hai 
something in common. 

In one of his medical treatises is found this excellent counsel: "S tudy carefully th 
antecedents of the man to whose care you propose to confide a l l you have most dear in thi 
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World,—that is, your life and the lives of your wife and children. I f the man is dissipated, 
is given to frivolous pleasures, cultivates with too much zeal the arts foreign to his pro
fession, sti l l more i f he be addicted to wine and debauchery, refrain from committing into 
such hands lives so precious." Rhazes was a voluminous writer but many of his books 
have perished. 

Avenzoar who was born near Seville in 1113 was the greatest physician of his time 
and acquired great fame as a practitioner. He is said to have discovered the itch mite 
and was the first writer to describe cancer of the stomach. He had a sound knowledge of 
the action of drugs. His chief work, T h e i s i r is a treatise on remedies and regimen. 

Of slightly later date was Averroes, a pupil of Avenzoar. He was better known as a 
philosopher than as a physician. H i s main work, the C o l l i g e t is a resume of medical 
science. It was divided into seven parts. His influence was mainly that of a philosopher. 
H e wrote commentaries on Aristotle so famous as to have gained him the name of "the 
commentator." He was a staunch defender of Aristotle and his views. He said that Aris
totle was "the perfection of t ruth," and that "his understanding attained the utmost 
limit of human abi l i ty ," and that " i t may truly be said of him that he was created and 
given to the world by Divine Providence, in order that we might see in him how much it 
is possible for a man to know." 

Maimonides (1135—1208), a contemporary of Averroes, was a distinguished philo
sopher and physician. He was born in the city of Cordova of a well-known Jewish family. 
When Maimonides was studying medicine at Cordova a decree went forth that al l Jews, 
and Christians must accept Islam or leave the country. Doomed to banishment because 
he would not accept the Moslem faith he wandered to Morocco and than to Cairo where he 
became physician to Saladin, the first Sultan of Egypt . He wrote the B o o k of C o u n s e l , 
a treatise on diet and personal hygiene lor the benefit of Saladin's eldest son. A p h o r i s m s 
a c c o r d i n g t o G a l e n contains all that is best in Galen's teaching. Hi s most famous work 

* G u i d e t o t h e P e r p l e x e d was an independent criticism of Aristotle's principles. In this he 
reconciled religion wi th medicine and showed how each might assist the other. H i s 
P r a y e r of a P h y s i c i a n contains these noble sentiments: " E n d o w me with strength of 
heart and mind so that both may be ever ready to serve the rich and poor, the good and 
wicked, friend and enemy,—and may I never sec in tho patient anything else but a fellow 
creature in pain ." His well-known treatise on poisons was widely read in medieval 
Europe and was translated into several languages. H e was regarded as one of the greatest 
of Jewish physicians. Feldman (1935) regards him as one of the supreme master
minds in the medicine of the Middle Aages : " H i s prolific medical output marks him 
as probably the most eminent and scholarly physician, not only of his own time but 
of many preceding and succeeding generations." His tomb at Tiberias is still a place of 
pilgrimage. 

Among the Arabs, surgery was regarded as inferior to medicine. One of the most 
famous surgeons was Albucasis who was born of Spanish parents about the year 936 in 
Zahra near Cordova. H i s chief work, A l t a s r i f contains a complete account of medicine 
and surgery. The surgical portion is divided into three parts, one of which deals with the 
cautery, the use of which was strongly advocated by him. There is also a section con
taining many illustrations of surgical instruments and appliances. H e said that surgical 
operations are of two kinds, those which benefit the patient and those which usually k i l l 
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him. H e did much to raise the status of surgery which, i n his view, " h a d passed into the 
hands of vulgar and uncultivated minds and had fallen into contempt". H e states that 
one of the principal reasons why it is so rare to meet a successful surgeon is that the appren
ticeship of this branch is very long and he who devotes himself to i t must be versed in the 
science of anatomy. H e gives two illustrative examples where lack of sound anatomical 
knowledge had fatal results : " I have seen a surgeon incise a scrofulous swelling in a 
woman's neck; he stuck the knife into the cervical artery, and the patient fell dead in his 
arms. I have seen another extract a large stone but brought part of the bladder with 
it ; the patient died on the th i rd day." The study of anatomy was prohibited so that 
anatomical dissection was not practised by the Mohammedans who had to rely on the 
anatomical descriptions of Galen. The little progress made by surgery is thus explained. 

Although Arabian Medicine fell into disfavour at the Renaissance, it had served a 
useful function by preserving the medical teaching of the Greeks when it was in danger of 
being lost during the Middle Ages. Inaccurate as some of these translations were, they 
exercised a dominating influence over the minds of the thinkers of the West from the 
twelfth to the fifteenth century when " the discovery of the Greek texts and their more 
accurate translations led to the rise of a school of Hellenists and to a taste for the purer 
sources of learning." The final act which unlocked the treasures of Constantinople and 
gave to Europe a full knowledge of Greek learning came i n 1453, when (to quote Chaplin) 
" on that fateful 29th of May Mahomet the conqueror burst through the gate of St. Roman us 
over the corpse of the valiant Constantine and the Greek Empire ceased to exist after a 
thousand years of mingled glory and shame." 

U p to the end of the fifteenth century, then, European medicine was not scientific 
because it was based on unproven and often erroneous data and because the spirit animating 
it excluded al l critical inquiry; for such was the veneration in which Greek learning was 
held by the medievalists that Greek physicians especially Galen were regarded as the 
supreme authority to be accepted and followed without question or doubt. Even the 
pioneers of the later scientific age found it no easy matter to believe the evidence of their 
eyes when i t went against the authority of the Ancients. 

This reverence for antiquity and the dead hand of authority has, as Bacon said, 
"retarded men for advancing in science and almost enchanted them." Browning expres
ses this mental attitude in the familiar passage : 

those, d i v i n e men of o l d t i m e 
H a m r e a c h e d t h o u sayest w e l l , each a t one p o i n t 
The o u t s i d e v e r g e t h a t r o u n d s o u r f a c u l t y , 
A n d w h e r e they r e a c h e d w h o c a n do m o r e t h a n r e a c h . 

A similar infallibili ty was ascribed to Aristotle whose assertion of a scientific fact was 
considered to be the best proof of its truth. Dryden, in his Epistle to Dr . Charleton. 
pilloried the Aristotelian bogey in these satirical lines : 

The l o n g e s t t y r a n n y t h a t ever s w a y ' d 
Was t h a t w h e r e i n o u r ancestors b e t r a y ' d 
T h e i r f r e e - b o r n r e a s o n t o t h e S t a g i r i t e , 
A n d made h i s t o r c h t h e i r u n i v e r s a l l i g h t . 
So t r u t h , w h i l e o n l y one s u p p l i e d t h e s t a l e , 
G r e i v s c a r c e , a n d dear, a n d yet s o p h i s t i c a t e , 
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Knowledge cannot be gained by a blind submission to authority but only by the preserva 
tion of an open mind and direct appeal to nature. 

N u l l i u s a d d i c t u s j u r a r e i n v e r b a m a g i s t r i 
Q u o me c u n q u e r a p i t tempestas, defer o r hospes. 

Horace: E p i s t l e s 

The age of the Crusades brought Western Europe into contact with the ancient Eas1 
The men of the West were by that time sufficiently enlightened to appreciate the learnin 
of the Greeks, particularly during the period of nearly sixty years during whic 
Constantinople was occupied by the Franks. 

Two courses were thrown open to Western scholars. They could study medicin 
either in tho original Greek or through Arabian translations. A few men, like Robei 
Grosseteste, Bishop of Lincoln and Chancellor of Oxford University, adopted th 
former course, but the majority followed the easier way afforded by the Arab versions 
and i t was medicine taught and studied in the latter way that prevailed. Thus, from th 
end of the thirteenth century to the end of the fifteenth, European medicine was Arabia 
—that is, second-hand Greek. 

But this second-hand Greek science was not the genuine article. Not only did it lac 
that "technique of reasoning and observation " which was so characteristic a mark of Gree 
science but the writings that reached Western scholars through a double or treble proces 
of translation—directly from Greek into Arabic or through Syriac and Arabic into L a t i 
(the scientific language of medieval Europe) contained many errors and distortions t 
which both translators and copyists had contributed. 

Such was the state of affairs when the capture of Constantinople by the Turks in 145 
drove Greek Scholars westward, chiefly into Italy. Wherever they went, they carried wit 
them manuscripts which they saved from the holocaust of Constantinople and in this wa 
they spread the knowledge of the masterpieces of Greek literature and art and enriche 
Western libraries with Greek manuscripts. The classic past was thus rediscoverec 
Through these men Western scholars were enabled to detect errors that had crept int 
hitherto accepted translations and get at the Greek fountain-head of medical knowledge 
The results were unprecedented. " F i r s t in I ta ly ," says Caird, " a n d then on this side th 
Alps, what we call 'the revival of letters,' the quickening of human intelligence by renewe 
acquaintance with the literature, the philosophy, the civilization of classical antiquity 
had stirred up a new spirit of intellectual independence; and as everywhere this spirit gre1 

and gathered strength, the natural result was a struggle with the long unmolested swa 
of tradition and authority. It was not merely that in the resuscitated treasures of ancier 
thought men found themselves heirs to a long lost heritage, but that converse with th 
great writers of former times communicated a new self-confidence to human reasoi 
awakened into new life the suppressed critical instincts, and made that attitude of doci] 
ignorance or spurious intellectual activity which had hitherto prevailed,no longer possible. 

In the intervening years, however, medieval Europe had not been intellectually idle 
It was treading paths of knowledge undreamt of in previous ages. I t had produced 
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Doctor Subtilis. a Doctor Admirabil is , a Doctor Angelicus, and a host of other luminaries. 
It had evolved and developed a system of knowledge—Scholasticism which consisted in 
applying to Christian doctrine the scientific system of philosophy developed by Aristotle. 

" I t was the task of scholastic theology and philosophy." says Lindsay, " to knead 
into human thought Christian ideas, and among the rest, the idea of the unity and uni
formity of Nature. Anti-Christian critics have spoken of the deadness and uselessness 
of Scholasticism, but its value for science and scientific inquiry can scarcely be overesti
mated, for it was Scholasticism which worked Christianity into every department of 
human and intellectual activity, and so leavened them with it that when its work was 
done the intelligence of man was so saturated with the Christian view of Nature that it 
could never again forget i t . When Scholasticism had accomplished its task, modern 
science sprang into being, dependent for its very foundations on that Christianity, to 
which it is supposed to be so bitterly hostile." 

Greek medical science, in its purified form, thus came into contact with the European 
mind sharpened and made subtle and penetrating in the great medieval universities by the 
schoolmen. Of this union was born the new medical science, the scientific medicine which 
we honour by the title 'modern'. No other explanation of the phenomenon seems possible. 
The ancient medical science of the Greeks had existed and been known for several centuries. 
But, both in its own homeland and in the neighbouring countries, it had remained static. 
Only when it reached Western Europe which had been tutored in the medieval seats of 
learning, only then did it become modernized, only then did it assume developments and 
reach heights which the greatest of Greek scientists would not probably have considereel 
possible. It is an undoubted fact that Linacre, Harvey, Vesalius and many others who 
Jed the way in evolving the modern scientific system out of the ancient system of the 
Greeks were proelucts of the medieval universities of the West. 

I now come to the main purpose of my address to show how from the ideas and ideals, 
the toils and labours, the successes and failures of the men of science of the two centuries 
that followed the fifteenth, the ancient system of medicine evolved gradually, stage by 
stage, into the specialized science which it is today. 

These pioneers of medical science left their mark on their own age and cleared the way 
for the men of our day and generation. For a proper understanding of the growth of 
medical science during the sixteenth and seventeenth centuries we must perforce note 
the achievements of men in relation to the times in which they lived and the concepts 
which then prevailed. It is also worth remembering that a discovery of today depends 
upon the labours of bygone generations, so that we cannot fully understand the present 
without some knowledge of the past. The same ielea has been graphically presenteel 
by Guy de Chauliac: "The Sciences are created by successive aelditions, the same man 
cannot lay the foundation and perfect the super-structure. We are as children carried 
on the neck of a giant, aided by the labours of our predecessors we see all that they 
have seen anel something besides." 

A s the subject is vast I propose to make as it were an aerial flight over these two 
centuries taking note mainly of the soaring peaks but not actually neglecting the general 
landscape of the doctrines and theories which then prevailed. Brief sketches of the lives 
and careers of the leading medical men of this period wi l l , I think, best serve the purpose 
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I have in view. It would thus be possible to get some idea of their individual contribut 
to the progress of scientific medicine. B u t I should like to remind you that medical rese 
was not the sole moving force in these centuries. Honours were divided almost eqi 
among mathematicians, astronomers, physicists, philosophers as well as medical men 

Interaction between Medicine and the other Sciences 

It woulel be interesting, but it would be beyond the scope of this address to dis 
in detail the inter-action between medicine and the other sciences. It would als 
superfluous to draw your attention to the fact that in every true scientific period 
medicine of the age is materially made progressive by science, and vice versa, scien 
fertilized, activated and advanced by meelicine. 

Here are a few illustrative examples: Wi l l i am Gilbert, who wrote D e M a g n e t e . 
basic textbook on magnetism, was physician to Queen El izabeth and James I and P i 
dent of the R o y a l College of Physicians. The famous astronomer Copernicus w 
heliocentric theory '"removed" the earth from the centre of the universe, was a mec 
graduate of Padua. He was a cleric and a Canon of the Church as well . George Agric 
the father of mineralogy who wrote D e Re M e t a l l i c a , the first treatise on mining, w 
German physician. Galvani , best known as the propounder of the theory of galvai 
or animal electricity was a professor of Anatomy at Bologna. The mathematic 
Fernet Cardan, and Recorrle were medical men as were the mathematical physi 
John and Daniel Bernouil l i , the chemists Berzelius and Bertholet anel the philoso 
John Locke. Edward Wotton. the first English Zoologist and a President of the R 
College of Physicians was also a graeluate of Padua. He is the author of D e D i j f e r e 
A n i m c d i u m —the first printed book on Zoology by an Englishman. H e was the first Enj 
physician who applied himself specially to the study of natural history. 

Leonardo da V i n c i , the gifted anel versatile artist, made many important eliscov 
in anatomy as well as in physiology. In D e H o m i n e , Rene Descartes (1592—1650' 
French Philosopher gave a popular and theoretical account of physiology, 
regarded the human body as a material machine directeel by a rational soul locate 
the pineal gland. He taught that mind and matter constituted the universe; 
animals had no souls and were mere automata and that man was also a machine 
one with a soul which acteel along with his boely. He regarded conscious though 
proof of the existence of mind and insisted that thought could not be an illusion th< 
nothing else was certain. Huxley ineleed says that "Descartes is no less certf 
entitled to the rank of a great and original physiologist, in as much as he did foi 
physiology of motion and sensation that which Harvey had done for the circule 
of the blood. The earliest attempts to understanel the problem of respiration came : 
the physico-chemical side—the chemist. Robert Boyle and the physicist, Robert He 
Boyle experimenting with his air-pump showed that air was essential to life. H o o k 
a crucial experiment, demonstrated that the main object of respiration is not movei 
of the lungs but a supply of fresh air. He opened the chest of a elog and after punct i 
the lungs he was able to keep the animal alive by blowing a bellows over the op 
thorax. The stresswhich Galileo laiel upon mechanics and measurement in science 
considerable influence on the evolution of medical thought. 

The renowned scientist Herman von Helmholtz was a surgeon in the Prussian a 
and Thomas Young, the "father of physiological optics," was the most versatile 
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learned physician of his day. Medicine also claims Carl Linnaeus the greatest bota 
of a l l time and Albrecht von Haller who was not only a distinguished scientist but al; 
man of letters and a famous poet. We have here a whole galaxy of medical men ' 
distinguished themselves in other spheres besides medicine. La te r , there were also r 
medical scientists who made substantial contributions to the progress of medical sciei 

Roentgen's discovery of the X-rays revolutionized surgical diagnosis. The zoolo. 
Schaudin contributed to the progress of medical science by his discovery of the Sp 
chaeta pallida, while the Augustinian abbot, Gregor Mendel, supplied medicine wi th 
basic idea i n genetics. Pasteur's unforgettable discoveries established bacteriology 
a science and gave Lister the idea for bis epochal work on the treatment of wounds. Lis 
indeed spoke the truth when addressing Pasteur, he said, "There does not exist i n 
whole world an individual to whom medical science owes more than to you . " 

These examples illustrate the inter-relation and inter-dependence of medicine i 
the other soiences. Huxley has r ightly called medicine the foster-mother of al l 
sciences. Even Aristotle, the father of the science of natural history, and the great 
collector and systematizer of knowledge produced by the ancient world, had said tJ 
" the ablest scientists go back to medicine for their first principles". The most strik 
example of this we have in Helmholtz of a later day who proved the unquestiona 
value of medical training in his own special field, that of mathematical physics, 
said, " I look back upon my medical studies as the school which taught me, i n a nr 
penetrating and convincing way than any other, the eternal principles of scientific wo 
principles so simple and yet so continually forgotten, so clear and yet ever shrouc 
by a deceptive v e i l , " and again, " Medicine was the intellectual home in which I grew 
and even the emigrant remembers and is best remembered by his native land." 

The Scholar-Physicians 

The first eminent name in the annals of Medicine in England at this time is that 
Thomas Linacre (1460-1524), to whom was due in great measure the revival of Grei 
thought in England. A Fellow of A l l Souls College, Oxford, he travelled widely in I ta l 
visited Bologna and l ived for a time at Florence, then almost at the zenith of her sple 
dour. Here a Platonic Academy had been established by Cosimo de Medici . He e 
joyed the friendship of Cosimo's grandson, Lorenzo the Magnificent and came under t] 
influence of the famous classical scholars, Poliziano and Chalcondylas. In the eloque 
words of Sir George Newman: " Into this beautiful ci ty of flowers, colour and song, the 
came about 1485 a grave, studious and sober-minded Englishman, Thomas Linacre . 
He came out of the shades of scholasticism at Oxford into the sunlight of a larger life ai 
a wider purpose." After graduating from Padua which was then the very M e c c a 
anatomical learning, he delivered lectures on physic and taught Greek in the Universit; 
Henry V I I selected h im as tutor and physician to his son, Prince Arthur. He lab 
became physician to Henry V I I I . H i s association wi th the Crown and Wolsey's infli 
ence with the K i n g enabled him to render the greatest service to English medicine—tl 
establishment of the Roya l College of Physicians. This body was empowered "1 
decide who should practise within the city and a circuit of seven miles around it, and ah 
to examine and license practitioners throughout the Kingdom except such as wei 
graduates of Oxford and Cambridge." The meetings were held in Linacre's own hous 
which he subsequently made over to the College, It is worth remembering that i 
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this time the licence to practice was i n the hands of the priesthood and medicini 
a distinct profession, d id not exist: "There were a few physicians who were o1 
ecclesiastics, a few surgeons and the general practice was done by barber-surge 
anel apothecaries." Linacre founded two lectureships on physic at Merton C o l l 
Oxford, and one at St. John's College, Cambridge, and this led Henry to create Re; 
Chairs at these universities. These advantages notwithstanding very little was achiev 
since the new learning was simply an authoritarian exposition of the olel medic 
The Regius Professors merely read the corrected versions of the writings of Hippocr 
anel Galen and no attempt was made for fresh observations. Consequently, Caius 
Harvey were forced to go to Padua for their medical training. It was Harvey wlx 
introducing the method of experiment revolutionized medical teaching. Linacre is sai 
have been the first Englishman who understood Aristotle anel Galen i n the original G r 
He was the most famous scholar and man of letters of his day and one of the most dis 
guished of the medical humanists who sought " to break Arabian domination and to res 
to medicine the uncorrupted spirit of Greece." Erasmus, the famous Dutch sch 
who came to Oxford to study Greek with him became a lifelong friend. Erasmus re 
to Linacre as "h i s preceptor and his patron." He also shows his admiration of L i n : 
as a physician and as a scholar. In one of his letters, Erasmus laments that " no L i n 
was at hand to restore h im to health by his skilful advice;" in another, " Ibegyou tos 
me written out the remedy, which when I was last in London, I took on your rec 
mendation." As regards Linacre's translations from the Greek texts, Erasmus says 1 
Galen speaks better La t i n in the translation than he did Greek in the original, and 1 
even Aristotle " displays a grace which he hardly attained to in his native tongue." 

In his P r a i s e of F o l l y , Erasmus included this well-known description of Linacre 
knew an old Sophister that was a Grecian, a Latinist. a mathematician, a philosophi 
physician, and all to the greatest perfection, who after three score years of experience ir 
worlel had spent the last twenty of them only in drudging to conquer the criticisms of gr 
mar, and made i t the chief parts of his prayers that his life might be so long spared t i 
had learneel how rightly to distinguish betwixt the eight parts of speech, which no gi 
marian whether Greek or L a t i n had yet accurately done.'' Later in life Linacre took I 
Orders. He seems to have done this wi th a view to obtaining the necessary leisure fo: 
literary work. It was then not an uncommon thing for a learned divine to practise ph 
and all through his life he never gave up the practice of medicine. He also became fan 
as a grammarian. Ful ler says: " Tis questionable whether he was a better Gramma 
or Physician." Linacre is believed to be the ideal scholar portrayed by Browning i i 
graphic poem, The G r a m m a r i a n ' s F u n e r a l . 

B a c k t o h i s b o o k t h e n ; deeper d r o o p e d h i s head; 
C a l c u l u s r a c k e d h i m . 

Leaden b e f o r e , h i s eyes g r e w dross of l e a d : 
Tussis a t t a c k e d h i m . 

" N o w , master, t a k e a l i t t l e rest, — n o t he ! " 
N o t a w h i t t r o u b l e d , 

B a c k t o h i s studies f r e s h e r t h a n a t f i r s t , 
F i e r c e as a d r a g o n . 
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So, w i t h t h e t h r o t t l i n g hands of D e a t h a t s t r i f e , 
G r o u n d he a t G r a m m a r : 

S t i l l , t h r o u g h t h e r a t t l e , p a r t s of speech w e r e rife 
W h i l e he c o u l d stammer. 

H e s e t t l e d H o t i ' s business—let i t be ! 
P r o p e r l y based O u n , 

G a v e us t h e d o c t r i n e of t h e e n c l i t i c D e , 
D e a d f r o m t h e w a i s t d o t m . 

Linacre was elected the first President of the College, which he helped to found, an 
continued i n office t i l l his death from stone in the bladder on 20th October. 1524. A n 
his contemporaries who shed lustre on Oxford was a galaxy of lesser luminaries of w 
I would mention but two, viz. Richard Bartlot and Thomas Bentley both of whom 
scholar-physicians well versed in Greek lore and were Presidents of the R o y a l Colleg 
Physicians. There is a classic anecdote about the latter, which incidentally i l lusti 
the high esteem in which Greek learning was held by these scholar-physicians. J 
said that when Bentley was an old man, Mrs. Bentley bewailed that he had spen 
great a portion of his time and talents on the study of Ancient Greek authors 
not on original work. After much thought Bentley gave the following answer: " C I 
I am sensible that I have not always turned my talents to the proper use for whichls ln 
presume they were given to me. Y e t I have done something for the honour of my 
and the edification of my fellow creatures. The wit and genius of these old heatl 
beguiled me, and as 1 desired to raise myself to their standard upon fair groun 
took the only chance I had of looking over their heads to get upon their shoulders." 

John Cains (1510-1573), Fellow of Gonville H a l l , Cambridge, was another Eug 
student who went to Italy in quest of learning. Whilst at Padua he lodged wi th Vasal 
the famous anatomist, and i t was probably from this association that Caius acquired 
taste for anatomy. He became Professor of Greek at Padua. Before returning to Eng l 
he made a tour of I taly visiting a l l the most celebrated libraries to collate manuscr: 
of Galen and Celsus. L ike Linacre, Caius was a profound classical scholar. H e is i 
to have been the most learned physician of his age and the most distinguished nat i 
historian of his time. Ho was court physician during the three successive rei 
of Edward V I , Mary and Elizabeth. He was mainly responsible for introducing 
study of anatomy into England and was the first probably to teach it which he did in 
Barber-Surgeons' Ha l l , London. He lectured here for nearly twenty years. H e succeei 
Linacre as President of the College of Physicians, which office he held for nine years, 
was most studious in its interests and was the chosen defender of their privileges wl 
the surgeons claimed the right to give internal remedies: "Caius so learnedly defended 
college rights and the illegality of the surgeons' practice... that i t was unanimously agn 
by the Queen's Commissioners that i t was unlawful for them to do so." H e published 
account of that remarkable disease, " the Sweating Sickness, " which in that age rava< 
the country in a plethora of epidemics. He was an intimate friend of Conrad Gesn 
the German Pl iny , for whose H i s t o r i a A n i m a l i u m , Caius contributed articles on ri 
animals and plants. He is also the author of a quaint volume on Br i t i sh dogs. T 
treatise found favour with K i n g James who is sitpposed to have once said, " give i 
rather Caius's D e Cambus." 
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The Scholar-Physicians restored the pure texts of the medical classics whic 
known only through the distorted medium of Arabic translations. Students of m 
and science were thus enabled to begin anew their investigations, for they could f 
what Galen and Aristotle had actually said and whether they were always right. . 
(1901) comments: "Aris to t le , for example, was now taught i n the Schools of t h 
from a L a t i n translation of a Hebrew translation of an Arab commentary upon a 
translation of a Syriac translation of the Greek text." " In this tumult of tongues 
Robinson, " Aristotle had scant opportunity to speak for himself." A spirit of free: 
and independent thought thus took the place of uncritical respect for the word of aut 
But, as Osier said: " In reality, it was not so much that they (scholar-physicians' 
away the impurities in Arabian medicine as that they restored to the profession 
ideals and again made observation and experiment the Alpha and Omega of the sc 

The humanists led the way to the rediscovery of the true meaning and beauty 
ancient world. It is worth recalling here Walter Pater's definition of Humanism: 
belief that nothing which has ever interested l iving men and women can wholly 
vitali ty—no language they have spoken, no oracle besides which they have hush* 
voices, no dream which has once been entertained by actual human minds, nothinj 
which they have been passionate or expended time and zeal." 

The Sweating Sickness 

The disease first made its appearance in England in 1485 after the battle of B o 
Five epidemic outbreaks of the disease occurred in England in the sixteenth c 
some of these were very severe and resulted in a very large number of deaths. 

Gaius's treatise on the subject is the first original contribution to clinical mec 
England. It was written in English but Caius subsequently translated it into L a t 
calls the disease " E p h e m e r a " because it lasted only twenty-four hours. H e as< 
to several causes, chief among them, the " e v i l d i e t " of his countrymen, " which des 
more meate and drinke, without a l l order, convenient time,reason or necessity, tha 
Scotland or a l l other countries under the sun. Wherefore i f Esculapius, the inv< 
physick, the saver of man from death, and restorer of life, should return again to thi 
he could not save these sorts of men... Those who had the disease sore, wi th peril o 
were men of wealth, ease and welfare; or i f of the poorer sort, such as were idle ] 
good ale drinkers, and tavern haunters—the laborious and thin dieted escaped, 
suddenness and severity of the disease can be gathered from the account given 
Bellay, the Fren ch ambassador: " One has a litt le pain in the head an d heart. Si 
a sweat breaks out, and a physician is useless, for whether you wrap yourself up i 
little, in four hours, sometimes in two or three, you are despatched without langu 
It is stated that the disease so terrified Henry V I I I that " he kept a physician coi 
with him, confessed his sins daily and occupied his time with prayers and experii 
nostrums against the sweat." 

The following is a parody on the nostrums current for the cure of the pes 
"Take a pond of good hard penaunce, and washe it wel with the water of your eyes 
it ly a good whyle at youre hert. Take also of the best fyne fayth, hope, charyte 
can get, a like quantite of al mixed together, your soule even full, and use this co 
every day in your lyfe, whiles the plages of God reigneth. Then, take bothyoui 
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ful of good workes commaunded of God, and kepe them close in a clene conscience 
the duste of vayne glory, and ever as you are able and se necessite so to use them, 
medicine was found wryten in an olde byble boke, and it hath been practised and p 
true of mani, both men and women." 

Public Health Administration 

This period also saw the beginnings of public health administration in Englant 
Thomas More, the friend of Linacre and Erasmus, was a great public health refc 
MacNal ty even considers him a fore-runner of E d w i n Chadwick in public health re 
Henry V I I I appointed him one of the Commissioners of Sewers. More paid special: 
tion to improve the puri ty as well as the number of water supplies. 

Looking after the water supply appears to have been a much felt need at the 
Newman (1958) states that London had its first piped supply to communal pumps 
in 1660 and that bath tubs came into use in private houses also about this time 
the time of Elizabeth, a lady is supposed to have said before, dinner: "go to, let 
bandes, but let us have our oysters first, for we should be forced to wash again." 

More's book U t o p i a is a remarkable treatise on public health administration a 
i t he advocates many desirable social reforms. He envisages a well-built ci ty wi th a 
water supply; drainage and clean streets; hospitals for r ich and poor and isolation hos 
for infectious cases. He was appointed to supervise the health measures to be 
for plague and sweating sickness. He ordered that people infected with the p 
should not leave their homes. They were forbidden to keep animals in their he 
Officers were appointed to burn refuse and keep the streets clean. 

He was an eloquent orator, an eminent statesman and legislator, Speaker of the I 
of Commons, L o r d Chancellor, a master of English prose and a classical scholar. 

Norman Moore (19.1.3) pays tribute to him thus: " Hi s Greek, his minute know 
of English, his imagination, his wit, his conduct in all relations and parts of life p u 
above all other sages of the law in England as the most shining example of their profess 
He was a life-long friend of Linacre and Erasmus. In a letter to Ul r i ch von Hr, 
Erasmus gives a graphic account of More's beautiful home life. " I should rathe: 
his house a school, or universitie of Christian religion, for there is none thereii 
readetb or studieth the liberal! sciences ; their special care is pietie and virtue, there 
quarelling or intemperate words heard, none seen idle, which household that w< 
gentleman doth not govern by provide and loftie words, but wi th al l k ind and cour 
benevolence ; everybody performeth his dutie; yet there is always alacratie; m 
is sober mirth anie thing wanting." 

MacNa l ty (1945) observes: " I f Sir Thomas More had had a wise and disce: 
master, i f that master had given him due authority and powers in administra 
England would not have had to wait three hundred years for the init iation of nat 
public health. Instead Henry V I I I sent Sir Thomas More to the scaffold." 

Linacre and Erasmus were also interested in public health. I n a letter writte 
Erasmus to Linacre, various suggestions are made to counteract the sweating sich 
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viz . better ventilation, the building of rooms so that they are exposed to light and fres' 
on two or three sides and the windows to be so constructed as to be easily opened or ch 
W i t h regard to food, he suggests that thepeople should eat less especially of salt meats 
that officers should be appointed to keep the streets and suburbs in better order. 

Andrew Boorde, one of the physicians of Henry V I I I , was also a pioneer in p 
health reform. Albu t t says that Boorde was "perhaps the first writer on sanitation 
the passing of Salerno and perhaps the first after Hippocrates to discuss the aspect 
health of the dwelling house". H e was a man of wayward and adventurous life, 1 
person of great learning. Hi s love of fairs and revels, however, procured h im the sobri 
"Mer ry Andrew". H e had a great sense of humour; he styled himself Andrew Perfor, 
H e wrote several books, two of the best known being The B r e v i a r y of H e a l t h and 
D y e t a r y of H e a l t h , both very interesting publications. The former is a handboc 
domestic medicine. It contains many remedies of interest, some of them of a very cu 
nature. F o r instance, for deafness: " Take the gall of a hare and mix i t wi th the 
of a fox and wi th black wool inst i l it into the ears." For squint: " Pu t nothing int 
eye but the blood of a dove." Some of the treatment recommended is very drastic, 
i tching: "Prepare a good pair of nails to scratch and claw and tear and rend the 
that the corrupt blood may run out." Fo r quinsy: " Take a little piece of pork or 1 
and tie about it a strong thread and let the patient swallow it and by and by pul l i t out a 
B e sure to hold fast the thread and pul l i t out quickly ." To counteract fear, " use n 
company and feare nothing but G o d . " 

The D y e t a r y is a teatise on hygiene and deals wi th such things as the choice of 
for a house, sleep, diet in health and sickness, etc. H e says: " A good cook is 1 
physician. The chief physick doth come from the kitchen, wherefore the physiciai 
the cook for sick men must consult together." As regards meals: " Two meals a < 
sufficient for a resting man; and a labourer may eat three times a day; he that do1 
oftener l iveth a beastly life. Also sundry meats eaten at one meal is not laudable; no 
not good to sit long at dinner and supper. A n hour is sufficient to sit at dinner; an 
so long at supper." " Lunatics should have hot meals three times a day, but no w 
strong ale. Their heads should be shaven once a month and they should be kep 
close dark room wi th a keeper whom they fear." 

H e recommends people to wash their faces only once a week and to wipe them c 
a scarlet cloth. Concerning sleep : " Seven hours sleep is enough for most me 
healthy men should not sleep by day, but i f they must do so, let them lean and 
against a cup-board or else sitting upright in a chair." 

" There should be a fire i n one's bedroom to purify the air and consume evil va 
and the windows should be kept closed at night. Sleep on your right side ... w i t l 
head high, have a good thick quilt . . . and let your night cap be of scarlet, when y( 
i n the morning, rise wi th mirth and remember G o d . " 

Directions on choosing a site for one's house contain much sound common sens* 
site recommended is one where there is plenty of wood and water, and an abunda 
fresh air; there should be no " stinking ponds nor corrupt dunghills," in the v ic in i t 
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