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THE HISTORY AND DEVELOPMENT OF THE SCIEXNCE OF SURGTRY
Introduction

In epproaching this subject it should be reeiized to
what extend one could be led in investigating the matter., To reslly cover the
field properly, it would take 2 much greater length of time than we h-ve to
give, Surgery itself =s s science h=d not always becn known sepsrately., It is
very closely comnnected with Medicine. Different branches of study sre import-
ant in order to fully comprehend the extensivness of the topic. Anstomy is
vital, because without it on= could not expect to do successful work in surgery.
Physiology is necessary to understand the mechanism of th= verious systems.
of the body and the importance an organ plays in this function. Pathology is
essential in order to be able to recognize disecse tissue of the viscera. Bac-
teriology is important so that one knows the effect of bacteria on organie
tissue,

In the early centuries surgery wss not regoried as
an honored occupaticmn, but it was }ooked down on. It tooktime to bring surgery
up to the level of a profession, This m=g due undoubtedly to the type of man
that practiced. Of course without the knovlerge of the human body it wes im-
possible to perform sny serious operations, so that the mein thing the "Sur-
geon" of that time did was trephining, circumcisions, eun¢ blood-letting.
Gradually as advances were made in medical knovledge, these principles were
applied to the human body.and we {ind that the surgeon became & more learned
man, Modern “evelopments such as the x-rey and radium h=v= done much to ad-
vance surgery.,

This peper could not expect to 4o justice to a sub-

ject such =s this, because it is known that in order to fully =ppreciate the



works of an inventor, it is best to go to their ovn accounts of their exper-
iences. ‘hat modern vriter with all his ability could really give us =n acc-—
urate regume of the surgical procedures of Hippocrates? I'aybe this is the
reason I hesitated in choosing this branch of medicine, because I realize
that my ability to set down facts on peper in an interesting and orderly form
ig not of the best.

In our investigetion it has teen founc that the
original inventor or discoverer may not have been an suthor or lecturer and
for this reason the new improvement may have been known much prior to the
date that it became a general fact. This lest is an important factor in
order to constitute true development. We have found that one man hss been the
first to think of =n improvement, but that another has been given the credit.
This has ceused many disputes and sometimes hed taken avey from the glory of
discovery. It has elso been found that advances practically similar have been
found in cifferent countries et aboui the seme prriod entirsly unknovn to the
other party. Pecause of this, sometimes mors than one man hac to be given the
credit for his part in the advencement made.

With these thoughts in mind let us go back to the
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PREHISTORIC DEVELOPMENT

As has been mentioned, it is necess=ry to go back
to medicine before we come to surgery. When we go back into the very dim past,
way before the time of Christ, when man was only first beginning to develop,
we find that vhen a person vas suffering from a disesse, it ves believed that
they were in the possession of the devil, They had committed some evil and
for this reason were being punished. lhey had no idea of the functions of the
body, =nd becsuse of this they fell upon the ides of megic as an explanation
for the cause of the disease. For example let us take the cnse of trephining
for epileptic fits. They reasoned that the devil w=c wandering around in the
body causing this particular disturbance, so they made holes in the skull to
rid that =ffected person of the demon. “hat they rere doing in reality was
relieving the pressure. It has been demonstrated that they performed trephin-
ing on live persons and that they vere not killed by the process. lhis hes
been proven by the finding of skulls with evident trephining, and the sub-
sequent formation of bone that has taken place snd smoothed off the edges
of the cut. In fact, some of the holes seemed almost entirely filled in,
where others appeared to be newer cuts,--shoring apparent frequency of the act.
Rlood-letting was performed for the same reason--to let the devil out.

Whether we go to the Accadians or Scandinevians, the
Slavs or Gelts, the Romans or Polynesians, we find that under different aspects
of space and time, all the piases of folk-medicine and ancient medicine have
been essentially the same though they may @iffer in unimportant deteils. The
main fact is that the use of charms and spells, plant-lore and psychotheraphy
were used by all races to ward off the effects of supernatural agencies and
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that they were performed by practically the same methods.

Mystery, Magic, =snd Medicine-——the same methods
of herling in one primitive group were the same in all others. They are still
to be found in the fastness of Africa end the remote and uncivilized areas of
the world today. Our ancient ancestor may be s~id regerdless of his origin or
evolution, to be e savage sunk in animal instict. He was not having a care-
free, abundant life, but was a terror-stricken, ignorant man living in s hos-
tile world. Dey by day he had te gearch for his meager existence, 21lways in
danger of stronger men or animals. They had no protection from the elements such
as clothing. ¥ith conditions such =g they were, he weg probably not unaware of
certein hygienic precautions which were instinctive te lover animel life,——
that of = dog licking his wound, hiding when sick, though in constent of star-
vation or mercy of his enemies, end the hunting of certain pl=nts and gresses
when ill,

He tried to seek an explanation, because, though he
was ignorant, he was intelligent. This proved his stetus as a man, because he
reasoned in sbstract thoughts. Those things which he could not understand, he
believed were caused by spirits or ghosts———such was disease. Anything he did
successfully was due to his own efforts, but if he failed, then he blemed it on
the spirits. this is just an early proof of man's egotism. "The common point
of convergence of all medical folk-lore is the notion that spirits or other
supernatural agencies are the effecient causes of diseese'.

Savage amn confused life with motion, so he worshipped
the sun, the moon, the stars, and other elements of nature; also serpents, cats,
dogs, apes, and oxen. They set up carved statues to represent these objects. At

first, he believed that disesse wes due to the work of an evil spirit or the
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spirit itself which had to be honored by offerings and sacrifices. Secondly,
he thought disease wns caus:d by his enemy who possessed supernetural powers.
He tried to ward this off with the use of charms and sorcery similar to those
used by the enemy himself, Thirdly, dreams and nightmares suggested a spirit-
world apart from his body which mede him think diseases were due to the work
of offended spirits of the dead, including men, enimals, and plants. These
three beliefs were all usually accepted by the savage; we can still find traces
of it today in the belief of human sorcery and the displeasure toverds death
displsyed by the peasant and his descendents.

There are two types of magic, white magic vhich wes
concerned with the curiﬁg of disease, =nd black magic which vas concerned with
the causing of disease to an enemy, In order to do this the spirits had to be
controlled. Herse we find the origin of the first Medicine Men, who were the more
shrewd, clever, or perhaps just a little bit queer, and for this resson they
~ere held in esteem, apert from the rest of the tribe. As these tribes increased
in size the Medicine Men belonged to a special group vhich only the very select
could join. They had initation cermonies with weird dances =nd chanting.

The basic philosophy of the saveage hed good logic, but
the premises were bad. They had no knowledge of the optic nerve, so when they
looked in the moirror they thought they vere seeing their spirits. If the mirror
were broken then their spirits we e injured and it #-g just to bsd for them.

Medicine men used psychotherapy—-the influence of mind
over body. Tith this treatment cures were =actually affected due to the fact that
either the disease was mental or the body had strong recuper=ative powers. Nat-
urally they thought the treatment was the cause of the cure. ¥e cannot overlock

this belief due to the presence of our own modern quackery and fads. In the rural
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districts we still find many superstitutions such as: a wart being caused by

a toad and its being cured by touching them with pebbles or murmuring charms
over them. The cures produced by » medicine that was = panacea, probebly seemed
excellent because, "Nature cures the disease while the remedy amuses the pet-
ient"., Other superstitutions include the effects of such accidental specific
fsctors as color, numbers, solaer and lunsr influences, magic writings, rings,
precious stones, charms connected with the names of saints, the lore of plants,
the evil eye, birth, death, the grave, and parts of lower animels. The reason
these last were used was because certain animals were considered sacred and had
certain virtues. For this reason they ;ere sacrificed snd consumed., Some

examples of these are:

Iung of & fox long-winded enimal-—————- good for consumption
Fat of 2 bear hairy animal " " baldness
Iion's herrt or human heart-—————————- gave courage

Goose grease bronchitis
Rattlesnake oil or earthworm oil rubbed on skin--

makes athlete
limber.

Toad's skin boiled (does contain similar medicine to digitalis)-——————

heart disease and

dropsy
Ground dragon bones—---—————=—=by Chinese children with con-
(We now use calcium in infant tetany) vulsions.
Burnt sponge contained iodine———————- for goiter.

Vany of the treatments and plant concotions used in
that day were useless. They were enployed by the Medicine Man in his ritual.
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With the growth of knowledge for beneficial plants, there also came to be known
verious plants that were poisonous. "Practically every substance in the world
has been used for medical trestment." The use of the various organs of lower
animals was said to be the besis for modern organotheraphy, but this is false
because it was besed merely on religious superstitution. It would be too much
%o go into detail over all the knovn superstitutions. We feel after considering
them that probably none had actual curative powers over disease, though people
were cured who believed only in them; therefore we must ge back to "the healing
forces of nature" in physicai disease, and where mental conditions are present,
ji.e. the influence of mind over matter.

Man will go to any end td get back his health. This
is = natural instinct. The use of boiling oil, fire, leeches, and the like are
examples of this. We still find quackery and superstitution present among are
most highly educsted people. This can only be overcome after great perserver-
ance by the public enlightment in regards to preventative medicine.

Some believe that the savage makes his first upward
trend towards civilization with a small object of chipped flint, but there are
others who say that the first instrument was probably not the chipped flint,
but a fragment unusually sharpened by =ccidental flaking. Either way the in-
strument was used to protect himself, to get and prepare food, and %o produce
other implements. Though in later years it became more polished and sharper,
it still maintained the ssme shape. It was used in ancient surgery by the
Egyptians where we find our first source of knowledge, Human skulls, belong-
ing to the Neolothic or polished Stone Age have been found with portions re-
moved—-supposedely an example of early trephining for headaches, epilepsy, and

the like. <his was an important step in the development of medicel science. Un-
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til that time the only means for curing diseese was by magic exorcism—-in
the form of = rituasl dance, special prayers, fasts, and confession. Super-
étitutious beliefs were very common. This did not exist among the primitives
elone, but could also be found in the eleventh and twelfth centuries, end it
is believed among the rulers themselves. The date is not kmnown for these
skulls, but it probably did not extend to the time of the pyramid builders of
the Wile, where circumcisions had become 8 religious ritual, and an official
system of medicine had been started.

We do not find as much concerning surgery as vwe expect—~
ed to in the early history of Egypt. Tt deals more along medical lines. Ve can
find though, clear and unmistakable representations of circumcisions, and poss-—
ibly surgery of the neck and extremities. We have no cause to make us believe
that they went so far as to actually open the body. Ve =re indebted to the en-
graved pictures on the door posts of a tomb unear Vemphis, believed to be the
earliest pictures of surgical operations, dsting back to 2500 B.C. Each physic-
jan practiced only along one ;ertain line and uno more.

Their clothing was simple and suitable to the sub-
tropic climate. They purged themselves once a month for three days in success-
ion. This is probably one of the reasons why they were considered one of the
healthiest reces in the world.

Their care of dead baodies proved their knowledge
of the antiseptic virtues of extreme drymess, and also of certain chemicals
guch as nitre and sodium chloride.

Egyptian medicine is important beceuse of its rela-
tionship towards Greek medicine, which was destined to go beyond either that of
Egypt or the Orient.

For reference to these eerly times we have to depend
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on the six Egyptian Papyri that have been discovered. They are:

Edwin Smith Papyrus--—-oldest————— surgical subjects----—--3000 R.C.
Kohm Papyrus——————————- Fragmentary—-women's diseases——---—-I800-2000 R.C.
Eber Papyrus—————————— most ancient book---medical remedies

herbs, mineral w-ters, an¢ snimal ports--I500 B.C.

Hearst Papyrus-—-————-——discovered I899 A.D. ~d=1te and con-

tent similar to Eber Papyrus.

Berlin Medical Papyrus—--——quite corrupt much later date,

London Medical Papyrus—--—— British Museum no added material
of conse uence.
In the discussion of symptoms and treatments in the Smith Papyri we can find
a modern note, In the Pepyrus Ebers, the word "rephaim' is transleated as
physician, but it may =lso be translated as "dresser of wouunds" or surgeon.
This last was written in I552 B.C., and containec receipts or prescriptions,
many of vhich were even then considered sncient. It alsc contained a dis-
cussion of the treatment of various diseases that were known 2t that time.
Although there were medical references in the Bible,
it is said that the Jews did not study medicine as =2 separsie profession until
the rise of the Alexandrian School, nor did they contribute anything of value
to the medical world until after this period. It is evident that in 200 A.D. the
rabbi knew about suturing wounds, the freshening up of the edges of = cut to
encoursge reunion, the use of the uterine s~und, the oper-iion for imperforate
amus, and the employment of snaesthetic potions, such as Mistletoe wine, to al-
leviate pain of disease and during =2n operation. In the "Odessy", and the
"Arabian Nights" there is reference to sleeping draughts, and "drowsy syrups".
They were also familiar with artifici=l teeth, wooden legs, =nd forms of ap-

paratus for locomotion to enable those who could not use their lower extremities
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to get about.

Homer made the first allusion to surgical subjects in
Creek literature about I000 B.C. His works were carefully =xamined by Malgaigne
and Dorembery, and they havs proven correct. His descriptions of certain wounds
and the like show the knowledge of actual observation and experience., His lan-
guage is related to that of Hippocrates, and he refers only to the external
parts of the body.

¥Mystery in turn gavs way to r=ligion, but there was a
period where we found both present. They made invocations to the Gods. In
Greece between the fifth and sixth centuries B.C. there wer-z built between
fifty and sixty temples to honor Aesculapius, 2nd his two daughters, Hygia 2nd
Panacea. Those most renowned were at Rhodes, Cyrene, Cnido, =nd Cos. The i1l
applierd here for admission. They were given baths of purification in the bene-~
ficial wniers close to the locations of the temples. Then they vere allowed to
go in and sleep before the Gods, vho were supposed to come down during the night
and anoint the afflicted parts. The next morning the priests gave the patients
such potions and trestments that knew. If a cure was affected, it w2s tae will
of the Gods. If there was no cure, it was just meant to be. The priests them-
selves would take no responsibilty for the cures. For this reason they had no
motive to seek the cause of the disease and thereby find a cure or = preventa-
tive. This was to come later, The term "medical school® in those days referred
not to the actual schools for the teaching of medicine, but indiented s place
where medical families had settled.

Lay physicians handed do'n their knowledge from gen-—
eration to generation, and in this way m~de to occupation inheritable. From the
Hippocratic Oath we do know thai this was true. In order to carry om, if there

were no sons in the family, one was adopted.
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The school of Cnidos first published their doctrines
known as "Cnidien Sentences™. the school of Cos did likewise, and their's is
known as "Praenotiones Coacae". Hippocrates was the most important contribu-
tor to the latter. More of this will be written later.

In the La Tene finds, which dates to about 300 B.C.
and referring to a period after the three Ice Ages and the two intermittent
glacial periods, there is mention of knives, needles, swords, and lances. In
the Gallo-Roman finds in France some time later, there is mention of the be-
ginning of the jointed or articulated surgical instrument like the scissor.
With the improvement of implements, such things as tattooing, infibulation, bor-
ing holes for ear-rings and nose-rings, external urethrotomy operstion, am-
putations, and lithotomy could be possible. The ancient Hindus performed near-
ly every major operation.

Let us hesitate for a minute and consider another
branch of development, that of Sumerian and Oriental medicine. Astronomy is
thought to be the oldest of the sciences, and on it is bases the essence of
Sumerian or Acadian medicine., ars, famine, epidemics, and the future of pub-
lic or private lives were biamed or determined according to it.

The Babylonians, as have other races studied, be-
lieved that disease was caused by the work of demons which infested the earth,
weter, and air, They had long incantations against them. It was the custom to
bring a person who was ill down to the market-plsce, because they had no
physicians. Every passer-by was supposed to stop and inquire the nature of the
disease; and if he had h=d the same illness or knew of ene who had, he pre-
scribed the remedies that had been previously used. Later, there developed
physicians for each special branch of disease., By this time the medical pro
fession had advanced far enough in esteem to receive remunerstions for services
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rendered. The prices were fixed by law. Here as in other countries, surgery
was the first to take the beginning step in the right direction.

For our principle information of Jewish medicine, we
have the Bible and the Talmud. The Bible, of the 0ld Testament, refers to
disease as an expression of the wrath of God, There is no reference that
priests acted as physici=ans. The obstetrical chair and professional midwives
are mentioned-i.e.-Rachel of Tamar. We find the use of the chipped flint in the
ritual circumcision mentioned in the second bock of Exodus. It is the only
surgical procedure listed, but there is an indication that they had the know-
ledge of the roller bandage. In these biblical diseases great efforts were
mede to prevent them, such 2s not touching unclean objects, and the purifying
after child-birth. The anatomy of the body is referred to only in & few places
and then just in a vague menner, becamse they had no real knovwledge of it.
Caesarian section, excision of the spl:en, amputations, =nd the operation for
imperforate anus of the infant were known, =s was also the use of the speculum
and the uterine sound.

The ancient Hindus excelled all other races of their
time in operative surgery. The Susrata mentioned =bout one hundred an? twenty-
one surgical instruments like the: scalpels, lancets, saws, sclssors, needles,
hooks, probes, directors, sounds, forceps, trocars, catheters, syringes, bougies,
and a rectal speculum. They were probably handled and jointed, being sharp, and
kept clean by wrapping them in flannel =2nd put in = box.. About the only import -
ant surgical procedure they didn't know about was the use of the ligature. To
enable the student to become adept at performing oper=tioms, they first worked
on plants and then dead animnl.

Indian medicine almosi ceased to be after the con-
quest of the Mohammedans.
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Chinese medicine remsined practically stationary.
Thelr knowledge was very limited, =nd they could not progress, because their
religion was against blood-letting and the mutilation of the human body. They
did study, practice, and become very adept in the art of massage.

In summarizinf Oriemtal medicine, the important things
we recelved were: the specialization in the matter of medicinal fees by the
Babylonians; the medical jurisprudence, public hygiene, =2nd a weekly day of
rest from the Jews; and the skill in opsrative surgery which is still a per-
manent possession of the Aryan rece from the Hindus.

Now that we have a little historical background of
the foundation of the science of mediecine and surgery, we will attempt to
give at least a small amount of the important steps taken in their development

up to our modern times.

IR.



EMPIRICISM

The next step towards advmncement is Empiricism,
which is the use of personal experience. It developed along with magic, and
now in this period becomes quite important. Examples of this practice are: the
scouring of milk buckets because it kept the milk from souring so rapidly, and
the use of the castor oil bean. They did not understand the theory of the pro-
cedures, but they could see the results so they made use of them. Such is the
dog, who, when he doesn't feel well, will e~t grass. It is now known thet many
organic herbs = e useful.

%e find that the savage, due to experience, gradually
learned crude methods of surgery, bone-setting, and herb-doctoring. The women
advanced in herb-therapy =2nd midwifery. They soon learned of the polson herbs
and the medicinal effect of others in certain disesses. This knowledge of plant-
and-poison lore was really the beginning of medicine, the foster-mother of
many sciences,

In the natural or physicel means for the prevention
of disease, the Indians had the advantage over his more civilized brother. He
realized the necessity of having his body functioning properly through the
elimination of wastes by the skin, the bowels, and kidneys. The necessity was
created, because once they became sick it was rather hopeless to get them well
again, For their treatments they used the geyser, warm springs, =and sweat ovens
to produce the desired results.

Empiricism is only mentioned casually smong the

historic works of medicine so about the source of information w-s through the

various dictionaries. Webster states that an empiric is = member of an ancient
sect of physicians who disregarded all theoretical study and based their know-
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ledge and practice on experience alone; or one who deviates from the rules

of science and regular practice. They are now considered quacks angd charla-~
tans. The Standard American Encyclopedia refers to empric as relating to s
person who practices without a regular professional education, relying solely
on his experiences and observations. At first it Tas a respectful Jdesignation
applied to an ancient sect who sought to derive their entire knowledge from
observations and experiments. The trouble or difficulty was th=t they con-
sidered these findings t& be the only true method of acquiring knovledge.

The first man kno'n to have held these views was Aceron of Agregentum in the
year 430 B.C., but the sect did not erise until 250 B.C. The assertions of
the dogmatics called it into life.

According to the Encyclopedia Britannica, the word
empiricism was taken from the Greek words meaning "skilled in experiments®,
This term applied to 2 group of physicians whi in the time of Celsus and Gelen
advocated the accurate observation of the phenimena of health and disease in
the belief that only by the collection of 2 vost amount of ingtances would
a true science of m-dicine be attained. The trouble was that this method was
carried to extremes, and it vas practiced by those who gave up the real study
of ailing bodies, =2nd based their treatment on the rules of the thumb. That
is one of the reasons that the modern signification refers to guess work
of an untrained quack or charlatan.

The term empirical is applied to treatment that is
founded on experience, as opposed to rational, founded on scientific reason-
ing, so says the Dictionary of Medicine. In & further discussion ve find that
this practice has its advantages and its disadvantages. If it is aided by
accurate knowledge and déscrimination, there is often satisfactory results. At
the present time, many remedies suggested by experience alone =re found to be
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in accord with our advanced scientific knovledge. Such examples =5 the use of
mercury for syphilis were used without knowing the real reason. Now it has
been determined that the action is due to the control that the medication has
over the nutrition of young cellular growths. The usefullness of quinine and
many other remedies have heen established.

“hen ve cest an eye over the other side of the picture,
3t isn't quite so nice. Mere empiricism combined with only vague knowledge
taints and demages even to this day the tresment of disezse. In some cases
oplum was given t quiet » cough or the colic, without any regsrd to the ceuse
of either. An expectorant or = purgative would have renlly been the thing to
recommend in each respective cese. This type of empiricism in the hands of
amateur practioners is very harmful, because they gice for the relief of cer-
tain symptoms, things which they supposed had relieved an apparently like con-
dition at some othsr time, however different the re-~1 neture or csuses of these

symptoms might have been.
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HIPPOCRATES

Scientific medicine w s born and died. It had its
beginnign about twenty-three hundred Jeésrs ago. A complet separation of relig-
ion and medicine took place among the ancient Greeks. They decided to use
common sense, observation, and logical deduction in their tre~tment of dis-
ease. "ith the decline of Greece, this very important step w-s lost, not to
be_regained for approxim=tely eighteen hundred yesrs,

Hippocrates w=s one of the first, or the first to
introduce this practice of obssrvetion of symptoms into play. He left out the
Gods, =and described disease as an order of nature., He reslized that in order
to combat it, it had to be studied as “ere other things of neture. A world of
advance was made in this one step from the practice of trephining to let out
evil spirits to the study of symptoms and dizgnosis of the cese. He and his
students made careful bedside studies of different meladies and gave us guite
accurate descriptions of *he symptoms, the diagnosis, 2nd the Prognosis., He
felt that the careful recording of these symptoms were important, because they
are the indication of @n underlying condition. It wes he vho placed the
responbibility of the prevention and cure of disease on the shoulders of man
where it rightfully belonged. No more could the Gods or the evil spirits be
blamed for something they couldn't possible be helf responsible for. He dealt
not only with the disease but the patient himself,

Hippocrates says "to know is one thing; merely to
believe one knows is 2znother: to imow is science, but merely to believe one
knows is ignorance". The path he points out to the medical man is one very
difficult to travel., It requires a grest deal of intellectual honesty, demand-
ing study, hard work, forgetfulness of self, and the welfare of the patient
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ever in mind,

Within the century after this development, we can
see the beginning of a decline. Rival schools were established. In them, they
were more interested in promoting their own dogmas instead of keepong unsullied
the teachings of Hippocrates. Three hundred yerrs later, Corinth "the light
of Creece" was destroyed. Greek medicine w-s then taken to Rome, where develop-
ment was at that point before the time of Hippocrates. Greek medicine took its
place, but already it, in itself, had begun deterioration.

There is one other time, in the century Jjust before
and the one after the beginning of the Christian Era, that Roman medicine came
close to the dignity of that of Hippocrztes. Féor this we can probably give the
credit to. three men. There was Celsus, vho wae undoubtedly not a medical men,
but a wealthy patron of science and literature. He took the medical knowledge
of the day and compiled it in an encyclopedic method. Then there was Dioscorides
who was a great Greek army surgeon. He originated 2 Materia Medica that was
considered an authority until the seventeenth century. In this work he described
about six hundred plants. e find that about ninety of them are still in use.
He recorded =s an anaesthetic for surgical oper=tion, Mandragora wine. This
shows that they realized the necessity for the deadening of pain if surgical
procedures were going to be = succsss. Also there is Aretacus who followed
Hippocrates as a clinical observer. It w=s he who gave us ¢ classical sccount

of pneumonia, tetanus, empyema, the aura of epilepsy, and the earliest accurste

accounts of insanity.

Gelen wos to take his place until the seventeenth

century when we find » rivival of the teachings of Hippocrotes.,

Facts concerning the life of "The F-ther of Medicine"
are difficult to fin°., The reason may be laid t» the antiquity of the time.
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One author states that Hippocrates might trace his genealogy back to Hercules,
but this is opposed to snother vho traces the lineel descent from Aesculapins:
"Aesculapius was the father of Podalirius, vho wes the f=ther of Hippolochus,
who was the father of Sostratus, who wes the father of Dardanus, who was the .
father of Criasmis, who w=s the fether of Cleomytlades, vho w=s the father of
Theodorus, “ho was the father of Sostratus II, who was the father of Theodorus
II, who w=s the father of Sostratus III, ~ho was the father of Nebrus, v~ho was
the father of Gnosidicus, who was the father of Hippocrates I, who wes the
f=ther of Heraclides, who was the father of Hippocretes IT, otherwise called
the Great Hippocrates". Little relisnce should be put on this mythical geneology,
tecause accurate accounts cannot be found to verify them.. e do know ths* he
was real, end that he wes a man. This is the important thing in studying a°
scientific matter. There sre three biographies written about Hippocrstes, but
they =re the work of modern =zuthors end comsequently sre of little value. There
is nothing known for certain of the age of Soranus Ephesius. Suidas is a lexico-
grapher and lived in the beginning of the eleventh century. Tzetzes w== the
third writer, end he flourished in the twelfth century.

There is some discussion about the birth dete of Hipp-
ocrates. According the Soramus it is about 460 B.C., or the first year of the
80th Olymplad. The deta presented by Aulus Gellius, who ought to rank much
higher than Soranus of whoﬁ nothin is known, hrs been overlooked in preference
to the latter. Aulus Geliius, in his discourse on Greek and Poman chronology
claims that Socretes is e contempory of Hippocr=tes, but is younger. Tt is
well determined that Socr=tes death occured in 400 B.C. At the time of his
death, he was about seventy so that would fix his birth sround 470 B.C. This
would set Hippocrates birth back several yesrs from th~t determined bty Sor-
anus. The age =t vhich he died also veries, some saying he was 85, 90, I04,
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and even 109, Even with this uncertainity as to his birth ~nd death, ve can
resgonably be sure that he practiced his profession vith the greatest sctivity
and reputation =round the letter part of the fifth century B.C. This ves s
period of memorable epoch in intellectual development,

We find as some of Hippocrates most famous contem-

pories: Pericles Famous stetesman
Aeschylus
Sophocles
Buripides Poets
irestophanus
Piﬁdar
Socrates Philosopher
Plato
His distinguished disciples
Xenophon
Herodotus Venerable father of history
Thucydedes Young rival
Phidias Unrivalled statuery and his pupils

There are also meny others too numerous to mention, but they have helped to
bring honor and dignity to the humen r=ce,

Hippocrates came from g family that hed been physic~
ians for generations. Fach one hag h=nded down the knovledge they had ccquired
during their own lifetime. 7ith each succeeding generation there was improvement
due to their constant study and travelling from hamlet te hemlet, ang country
to country. This was their only way of obtaining knowledge from other places,
becausé news travelled slowly. With the wide expansion towards the Test in the
period just prior te the birth of Hippocrates, military conditions existed, and
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military surgery wos necessary. The experiences of many physicians were re-
corded, but not in an orderly feshion.

Hippocrstes inheritance from his forefathers wes a
distinguiched position in one of the most eminent hospitals or Temples of
Heath, Here he had free 2ccess to the tressures of observ-tion that hsd been
collected for generations. He also probably had the opportunity to nssist his
father in the management of the sick. Thus, he wes from youth familiar with
the principles of medicine-—-both the zbstract and the concrete. This is one
of the gre=test adventages that can be h=d by - student of medicine, He =lso
had the chance to see the good 2nd the bad effect of gymnastic exercises in the
of disease, under the supervision of Herodicus, who ws the first to try this
branch of trestment. The polit li=ter-ture =nd =2rt of the day were taught to
him by the distinguished Gorgian =nd Democritus. The letter devoted much time
an® ettention to the study of medicine, especially anatomy -nd physiology.

He waz born in Cos and started his practice here. The
fact thet he was respected hy the good and wise of all countries discounts the
story that the resson he left his native land was because he v~s assuced of
setting fire to the library next to the Temple of Heath in order to enjoy a
monoply of the knowledge that he h=d extr=cted from ils contents., It is true
that he visited Thrace, Delos, Thessaly, »ud Athen. He probably practiced
and taught there, I{ w-s during the course of his journeyings that he married.
Two of his sons are well known to us, Thessalus, =nd Draco. It is =lsc possitle
that he practiced in the court of llacedonia, tecmus- Palla =n’ lcanthies of
that country are mentioned in his wérks. *{ is evident that his son, Thessalus,
was the court physician to Archelaus, King of Macedonia, snd thet Hippoerstes
IV sttended Tomane, the queen of Alexander the Gresnt.
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It is highly probable that Hippocrates <wes at some
time connected with the Plague =t Athens. We cannot find any contemporary
evidence to support this statment, but it is kno'n that the Plague 4id not
die out after one seige, but continues to linger in the country. For this
reason, it is believed that in one of the sunsequent attacks he was undoubt—
edly consulted about the most formideble diseases of the timé, especially
because of his high rank among the physicians of the day. It is also supported
for the reason that Qq many of his works deal with epidemic and endemic dis-
eases.

Another circumstance in his life is vouched for by
Soranus, Suidas, and others, but refuted by modern authors, is the refusal of
Hippocrates to ~ccept an invitation to pay = professional visit to th= country
of Persia. Gr=cian physicians h=d been held at 2ll times in high repute =t the
court of Babylon. Therefore, why shouldn't the King of Persia, seeing his coun-
try overrun by an unconquerable plague, consult a neighboring people whose
superiority in matters of war as well as intellectual development had been
learned through sad experience. It is generally believed that the letters said
to be written by Hippocrates about this metter are false, but what about the
incident itself? Is it not possible? Since the letters date at stout the same
period as Hippocrates, there is no doubt that the main facts sre of sn authen—
tic nature,

It is also possible that he gave professional services
to Democritus, the philospher. Otherwise why should he be given the credit by
many auncient authors.

In 211 sccounts of his 1life we find that he spent the
best years in Thessaly and lacedonia. The latier part wos spent in Thessaly.,
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He died in larisss fer advanced in age, but as been said before, it is im-
possible to set the actual age and dote. Te feel that meybe it is best to judge
a man through hie works rather than through his life. The education of = man,
the esteem with which he is held among his contempories, and “het he did and
wrote to reflect credit on his profession is the way to study an important
figure of history. The approbation and the gratitude of a patient is the best
testiment of s man's public character, and the estimation of his writings by
his fellow practitioners indicste his professional character. As a medical aut
author, Hippocrates stands pre—eminently illustrous. The works that he left
are his monument. It seems to me that this is e much better way than leeving -
statue of stone that can do nothing to help slong the cause of humenity. Because
he was f-mous for his work, he wes sent for, from distent plece, on many
occasions.

The soundness of his views, =nd the practical bent of
his genius can be seen in the expression of his opinions regrrding the origin
of medicine. He states that it was the demends in human 1life that gsve rise
to it. Dietetics was originated because of the necessity th t man felt for
ascertaining properties of vegeteble production =8 #n srticle of food. The art
of medicine came into existence after man realized that the sgstem of regimen
in = disordered body w-s not the same as in = he-1thy body; therefore man felt
the need to study what changes of the =liment were proper in dicease, He felt
that an animal system was a&s one; consequently, disease wes =s one. The differ-
ent types or modifictions were due to the pecularities of the siturtion. Even
with these error, he did have ths trme spirit of Inductive Philosophy.

He never exempted the epparent results of experience
from the strict scrutiny of resson. Being strictly = physician of common
sense and experience, he was considered one of the gre=test clinical men of 21l
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times. He dissociated medicine from superstitutions, systematized the empirie=1
knowledge which had accumulated in Fgypt, the schools of Cnidos and Cos, and
founded inductive and positive medicine. He is to us what Socrates is to Phil-
osophy. "The basis of his system ves = retional experience, and not a blind
enpiricism, so that the Empirics in after ages have no good grounds for claim-
ing him as belonging t- their sect.”

It is observed that he gave pertieular notice to the
natural history of disease which included the tendencies towards = favorable
or fatal issue. Vithour this informatioﬁ medicine today woul? still be only
empiric. Leading from this study we find the distinguishing charrcteristic of
the Hippocratic system of medicine--it is proghosis, which is the ability to
determine the previous and the pressnt condition of the patient, 2nd an in-
dicstion of the tendency of the disess~ from the symptoms that appear.

He established medical deomtology which is the
science or theory of a duty or moral obligstion. This is still vslid today. His
nobility of soul wss proven by his utter contempt for ostentatious charlatsnry,
and his perfect freedom fr-m =211 populer superstitutions of the time. He always
traced diseases to a netural cause, It was either he or one of immediate foll-
owers who stated that "Nature is the physiclan of diseases" His general rule
was "to do good, or =t least to do nor harm". He was responsible for the ad-
vancement of the first principles of public health furing this period. He also
sdvocated the principle of "vis mediatrix neturae", which is expectant therapy
tempered by commen semnse, The theory of Critical Days vas accredited to him as
was the theory of the four Humors--the mixture in the right porportions of
blood, phlegm, yellow bile, mnd black bile meant health, while a misporportion
meant disease—, but this letter thecry was later discounted. He gave us =sn ad-
miable clagsical description of various disesses such as: phetesis, puerperal
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convulsions, epilepsy, various fevers, and f=cies Hippocratica, He faithfully
reported forty-two cliical cases of which twenty-five had fetal conclusions.

His surgery technique, especially inregsrds to dis-
locations of the hip, shoulder, =2nd jaw, remained in some respects unsurpsss-
ed until the nineteenth century. e was a bold operstor. Fearlessly, end now
we think needlessly, he performed trephining of the skull. He opened the chest
in empyema and hydrothorax, His great familiarity with dislocations and frac-
tures of all kinds was probably due to his extensive practice, 2nd the accidents
which occured at the public games. & statemeht of Hippocrates concerning the
efficiency of fire hes caused untold suffering and =2gony with bad surgery as
a result up until almost the beginning of the nineteenth century: "Diseases
which are not cured by medicine =re cured by iron; those which are not cured
by iron are cured by fire; those which ere not cured by fire s2re uncuraeble."

Prior to a discussion of his works we might say that
according to Glaen, Hippocrstes exercised extreme concisness, precision, and
sometimes obscurity due to labored brevity. He 2voided all superfluity in dis-
cussion, avoided unnecessary repitions, an said only that which was indis—
pensable. "Hippocratic "ritings" consist of a2 lsrge numher of trestises. It is
certain th=t the, are not all of his hand. Many were the result of his teach-
ing =2nd unfailing efforts. Some belong to an earlier date, probably of the
Cnidian school. Then there ~re some of his own th=t herve been lost to us. In
a survey of his "works", the ones on surgery conform much more to modern ideas
than do the ones of a medical nature., It is evident that he tried to be honest
and truthful in his statements. *he outstanding point is that he =ttempted to
put down what he himself knew. As a rule among the early writers, this was rare,
particulstly among medical men. He gave =ttention to the symptoms which indicated
the effecteg that the disease wess hswving on the body such as fever, discharges,
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delirium =nd restlessness, It is considered best to study the works as a whole
(except of course, the most spurious), because they have been transmitted and
and have influenced medical practice and doctrine as such. The number of works
vary————Neubur gives a list of fifty-nine. They more or less represent the know-
ledge and the spirit of the master.

They 2re too numerous to list sep=rately, but they have

been subdivided into the following groups:

I. Generalities 8

2. Anatomy and Physiology 10

™D

3. Dietetics

4, General Pathology 10
5. Special Pathology: 8
8. Therapeutics 2
7. Surgery-- 8

8. Gynecology, Obstetrics, Pediatrics-——-IO

The Pythogorean Treatise on Seven is considered pre-
Hippocratic. W.H. Roscher dates it in the sicth century R.C. Franz Boll
claims that it was .written not any earlier than the middle of the fifth century.
This latter supposition helps us to understend the apparition of the doctrine of
Critical Days to Hippocrates by Gelen, but it also discredits him of the Four
Humor theory, as it was implied in the treatise. There are also several other
tre=tises that are felt to be before the time of Hipprocrotes.

The following are probably genuine, but no importance
should be attached to the order in which they are presented:

I, Sacred Diseases--The dealing in s rational way with

epilepsy, which was supposed to have been of divine
origin. It is now considered s disesse of the brain,
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These two papers

were written
by the same
author. Per-
haps a
younger
contemporary

of Socrates.

W.H.S.Jones
uses these to
define Hipp-
ocrates. Con-
giders him

the author,

5

not of the heart or diaghrogm. This treatise contains
muich anatomical information.

Airs, Waters, snd Places—This gives the importance of

meéeorology, climstology, and astronomy from a medical
point-of-view. It explains climatic and geographical
influence upon organisms and upon causation and spread
of diseases. It is thought to be the first trestise on
medical geography. It is one of the first geographical
introductions to history. In it we find the first attempt

in the classification of races by physical traits.

Niet——This dates from the end of the fifth century, and

desls with diet and exercise. It presents the first
gcientific treatment of animels, gives general views on
evolution and biology. Some of the views are more spec-
plative than the genuine Hippocrotes.

Wounds of the Head--The date is about four hundred B.C.

Tt ig & very scientific paper giving ¥arious descriptions
of kinds of skulls (i.e. variation in the sutures). It
also presents the theory of fractures by contrecoup.
Prognostic--This deals with the prognosis of scute
diseases.,

Rerimen in Acute Diseases——Seems to be a supplement of

Prognostic. It deals with diseases char=cterized by high
fever, chiefly chest complaints.

Epidemics I and ITII--There are two books here that con-

sist one work. "The most remarkeble product of Greek

Science,"
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Ancient Medicine—-— 7.H.S.Jones dates this at possibly

430 to 420 B.C. It is a defemse of the empiricsl study
of medicine ageinst the "a priori method" (ageinst the
use of préliminary axioms).

The following were no doubt written at the same time as

the sbove, but they sre certainly of anothar school.

I.

brief summary.

Nutriment:—Dates at the end of the fifth century. It

is distinctly Heraclitean in style =and spirit. It ill-
ustretes a complicated theory of digestion; =2nd discusses
the comparisons in 2nime=ls =nd plents with physical
facte. We find in chapter forty-eight, the first mention
of pulse in Greek literature, but ite importance is not
realized. Hippocr=tes'! complete disregard f~r this fact
is surprising, becsuse it had previously been mentioned
in the Ebers Papyrus.

The Art—--Written ebout the end of the fifth century.

It is a sophistic trestise written by = non-medical

man to justify the existence of mediczl art.

RBreaths—It is another sophistic tres=tise, having a
laymsn as the probably author, proving that air is the
prime cause of disease.

A statement from the archeologists research gives a

"The impression gained from the remains at Kos is that the treat-

ment there was a rational rather than a wonder-vorking one, such &s we find at

Epidauros.”

No srticle about Hippocrates should be complete with-

out the eath that is used even today in the medical profession,

7.



THE OATH OF HIPPOCRITES

I swear by Apollo, the physician, and Aesculapius,
and Health, and All-heal, and =11 the gods =nc goddesses, that, according to
my ability and judgement, I will keep this oath and stipuletion: to reckon
him who taught me this art equally dear to me as my parents, to share my sub-
stance with him end relieve his necessities if required; to regard his of f-
springs as on the same footing with my own brothers,'and to teach them this
art if they should wish to learn it, without fee or stipulation, and that by
precept, lecture znd every ~ther mode of instruction, I =ill impart a know-
ledge of the art to my own sons and to those of my teachers, and to disciples
bound by a stipulation and oath, sccording to the lav of medicine, but to none
others.

T will follow that method of treatment rhich, accord-
ing to my ability and judgement, I consider for the benefit of my ~tients,
and nbstain from whetever is deleterious and mischievous. I will give no deadly
medicine to snyone if =sked, noe suggest any such counsel; furthermore, T will
not give to a woman an instrument to produce abortion.

With purity =nd holiness I will pass my life end
practice my art. I will not cut = person who is suffering with 2 stone, but
will leave this to be done by pract;tioners of this work. Into whatever houses
T enter T will go into them for the benefit of the sick and will abstein from
every volunt-ry act of mischief and corruption; and further from the seduction
of females or males, bond or free.

Whatever, in connection with my professicnal prac-—
tice, or not in connection with it, I may see or hear in the lives of men which

ought not to bes spoken abroad, I will not divulge, as reckoning that all

should be kept secret.



vhile I continue to keep this oath unviolated, may
it be granted to me to enjoy life and the practice of the art, respected by
all men at all times, but hould I trespass =nd violate this oath, may be

reverse be my lot.



GALEN

Five hundred years hev: elspsed since the lasT chapter.
The next men of importance wac Galen, who w28 destined to influence m=dicine
more than any other man for centuries——until the seventeenth century, when we
find a revivsl of Hippocratic teachings. Galen revered Hippocrates. It has
been p%oven that he followed his teachings and quoted him many times in his own
works. There was much activity in polities, and map-workers h=d plenty to do
during this period, but surgical science made no r=pid strides.

Clsudius Gnlen wns born about I3i A.D. in Pergamus,
which is situated on the Caeleis River, on the mninland about one hundred and
fifty-five miles north of Cos. Ye was of Asistic Greek descent. Ule is described
as being a handsome, vigorous, nrecocious bhoy, who wns the son of = high-bred,
cultiveted, and wealthy fether, Nicon. This men w=s = profaessor of architect,
who was devotad to the education of his promising son. Galen studied in the
Alexandrian school in its declining y=ars. This place had had -~ grest influence
on the science of =ntiquity.. For over one thoussnd wesrs it had been the Mececa
of ;edicine. The students grsat accomplishment here wes the gtudy and devel-
opment of ~nstomy--through dissection. We must remember .his becouse nntil the
time of Vesalius, znatomy made no progress ~hatsoever. He h-d the fartune, or
misfortune, to be an extrsordinarily able man, steeped in Gr==k culture, and
wonld have nothing to do with humbugs o fools. He declares himself that it was
not comfortable to live with him, because he wee short-tempered and conceited.
In him we find = very different character then the steady, kindly, =n’ gentle-
hesrted Hippoecrates.

Tt is true that he lived in difficult times, vhere it
w-s necessary to be ever battling for his om teschings. He hated the super-
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ficial, flmbly-minded, cynical, profes=ional colleagues of Rome vhere he spent
his most productive yesrs. “e feel that the history of Gelen and his period
are intensely interesting, though there are meny modern vriters vhe do not
think so.

He was given the advaniages of the best schools,
being a faithful student of the Stoics, the Academics, the Peripatetics, and
the Epicuresns. His physical health was not robust, but he was active =nd
well-trained; he had an acute mind, a r:tentive memory, and a just under-
standing. Many believe that he would have been consiﬂéred a genius if he had
not succeeded Hippocrates. Some authors stete, though it should be regarded
with caution, that he wns sn accomplished physician ~t the sge of wighteen,
and had written some madical works at the age of twenty-ome. It is true that
Galen appreciated the contact with the p=tient snd that the study of the
organs of the body vere essential, There is = distinction arising in the ability
to exploit knowledge and the capability to make it availeble to the pibliec.

Galen lost his father when he was trenty-one, In order
to get away, he started treveling; thereby obtaining the best experience that
is rated by our educated men of today. First came Smyrna, and Corinth for the
lectures, and then he went to Alexandria where he stayed for a year, He had
an unusual ambition, and boundless curiosity. Much time was spent in the study
of anatomy and physiology, snd the branches of pure science. He was also accom-
plished in letters and =rts. Then several pl=ces sav him,--Celicia, Palestine,
Italy, Thrace, Macedonia, Crete, and Cyprus. He was constantly studying, observ-
ing, and comparing. He visited Lemnos, 2nd traveled in Syria. These journays
were sll taken on foot where he was seeing and remembering for future reference.
After seven years, =t the age of twenty-eight, he went back to Pergamus to
settle down to teaching, writing, and practicing. Four years later, the charm
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of the nations' capital hecsme too sicong, and on some sm=ll prstense, he movad
to Rome. There was tc be little pe=mce for him from this time on. He made en-
emies easily, because of his strong, outspoken char=cter. In the metropolis he
found theat the profession vwas debased, that science h=d proctically ceagsed to
be, =and that commercialism ~nd quackery were thriving. The Oath ‘of Hippocrstes
was dead. Then 21l these conditions are considered, it can be seen thsot Rome
was 2 pdor place for an honest men of science.

The situation w=s toc much for just one man to handle,
but Galen attempted, though futilely, to bring = little decency beck into the
fore again. He was ignored by all except the most intelligent and powerful and
a virtuous few, It was fortun=te that there were more of the poverful than the
virtuous. Some <f the former were:

Fudemus, 2 paripatetic philospher,

Serguis, the praetor of Rome.

Barbarus, =n uncle to the Emperor, Lucius Varus.
Severus, the consul, =nc later the Tmperor.

Galen lerbored and struggled hers for five years and then
gave up in disgust. He returned to Pergamus, but w=s recelled short.y by the
Emperor, to await him, sn? to combat the Plague., Thus he spent the remesinder
of his life in degemerate Italy. Some cleaim thet he wes invited to sttend
Mercus Aurelius in his wers, but h= did not go. Both.of these men remained in
the minds of men for centuries, bul recently Gelen has lost his position a2s an
authority, =and Marcus, the Emperor—Philospher, haes taken a stronger hold.

Galent's desth is figured 2bout the year 20T 4.1, with
his age ne=r the seventy mark. Rome was probably his death place.

For what things do we heve to thank this m-n who is
cailed the greates physician of antiquity after Hippocrates? He w=s 2 product
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of Alexandria,—a great man vith znotable name. He was an 2n-tomist, surgeon,
physician, =nd philospher. For the period inm which he lived, he knew mich. This
is evident due to the fact that he was cnpahle of controlling medical thought
for almost seventeen hundred years. His methods were founded along the lines of
empiricism. Galen, often called the Thysician of Tome, =2stonished his 2ssociates
in diagnosis, because he sesmed to be ~ble to locate the trouble with little or
not outside information from the petient or his family. This w28 due to his keen
sense of observation.

Some of the fundament~l r= sons why he meint~ined his
jnflusnce over suc. a louf period was the constant employment of demonstration
and his relience on rational =nd intelligent evidence. In a hrosd sense, he
might be considered a follover of Hippocrates, but Galen rent further then hed-
gide investigation; he practiced =nd tought that lsboratory methods through
animsl experimentation wes important. Thus he acuired the title of our first
great Physiologist. "Galen appreciated, ss did those other ancients, that
physiolegy is physiology, that diagnosis is diagnosis, =nd therapeutics, thera-
peutics, with surgery = hranch of therar-eutics."

He dissected numerous animels , but very few human
bodies. He discovered many new facts in snatomy, physiology, embrology, path-
ology, thserapeutics, =nd pharmacology. Some of the physiological imprevements
he made were:

a. He determined the mechanism of respiration enéd pulsation.

b. He determined the function of the kiduney.

c. e determined the function of tae cerebrum.

d. He determined the function of the spinal cord at different
levels.

He gave a semi-rational (physiological) interpretation
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of dreams =nd he h~d som= notion of their medical interest.
In experiments he proved:
a. That arteries contain »né carry blood.
b, That it suffices to divide even = small ~rtery to drain
the body of bloo? in ons-half hour.

His most famous discovery was finding the true func-
tion of the srteries. It had been previously thought that the vessels contained
air, but by the =2id of dourle ligetures, =nd » subsequent cross-section of the
area, 1t showed that there vwas congestion of blood. He also noted the differ-
ence of arterial and venous blood. He mscribed it to some element of the at—
mosphere. This point was lost then until Harvey revived it with his demonstration
of the circulation of the blood. 4 fact thet Harvey overlooked, but thet hed
been previously been noted by Galen wss the preseunce of 2 terminal communica-
tion betveen the two sets of vessels—--which he nemed anstomosis. He =2lso stud
ied and described the movements of the he=rt. There w-s mention of ths foramen
ovala and the ductus arteriosus, =nd their ralstionship to fetal circulstion
fourteen hundred years hefore Botale. To the surgically minted, it is extremely
interesting tc note that he knew snd practiced the art of ligature of the art-
eries, but he did not use it in tying the =rteries after amputstions, nor did
he use the daring double operstion of incision and ligature.

Matters sbout the nervous system were his favorite
subject. He described the brain as the central organ with the cord =s an off-
shoot. The nerves vere designed to convey impressions of sensotion =nd motion.

He taught that "the muscles are the instrument of voluntary motion; =and we h=ve
seen whence the principle of this motion originates, 2nd by whet path it travels.
It comes from the brain an? through the nerwes." In his work, he advocated
oper=tions of the brain =nd cord intelligently, with a peculiarly modern note.
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He used the trephine less, an employed the gouge and chisel more often. He
recognized compression on the cord, properly diagnosed the case, ani advised
an operation to relieve the pressure ~hen necessory.

He worked to systematize and unify Greek znatomical
andmedical knoledge and prectice. He w=s a very prolofic, clear, snd vig
orous writer. He strove to establish immediately, medicine at once on an
experimental and on a rational basis, but he failed to realice the narrow
limitstions of the deductive method in the field of biology. Tet,--he wag a
anreful experimenter and observer, It was his immense leerning, his intell-
igence, frcility of expression, and his dogmetism thet contributed towards
meintaining his suthority unimpnired until the sixteenth century.His therspy
included m>dications with many vegeatble-compounds. This started poly-pharmacy
in herb-doctoring. No complete transl=ation of his works can be found,

Sanitetion, or the first steps towards it, was an out-
stending contribution of this period. In Jreece, no provision h=d been made

for sanitary measures, but in Rome 7e found paved Streats, sewers, =2nd aque-

ducts.
Clean Streets These three mzin =ssets of Public Health had
Pure water their first proctical application, but at the end
Sewage disposal of the period they fell into disuse until the

nineteenth and twentieth centuriles.
Tt is true thet mruy of his teachings were erroneous,
and that his advice w#ss unsound, but he w=g centuries shead of his time. He
felt that it ws=e his mission to teach the professors in every branch of medicine.
Often his work was visionsry, mostly due to the 1l~ck of the microscope and a
knowledge of chemistry. His =ssertions were probably guessvork, <nd his hypo-
thesis untenable, but in his time, his methods end purposes were corrsct. In
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DEVELOPINENT OF THE SIXTEEITH CENTURY

Before we record the fondings of the actual sixteenth
century, let us go back briefly and see vhat has happened during the inter-
vening period. Monastic Medicine w28 the term applied to the time during the
Dark Ages, because most of the practices of medicine werrs essentially in the
hands of the priests. One reason for this wse beeruse they wer~ the only onss
that were able to read =nd write. The common people vere berely nothing better
than slaves. lheir stock.ﬂiﬂ not becore degenerate, =s was proven by their
progeny during the Renaissance. They lacked the inspirstion and the free spirit
of aggressiveness. The period shows the influence of environment upon the
character of men. There was complete submission torards recognized asuthority
such 25 the Church end the Feudal Lord.

The Arats preserved the medicnl science of the Greeks
and Romans, though they addad their o n peculiarities. They m~dmired and appl=ud-
ed clever, subtle logic rather than sound =nd rugged principles. “here is a
likely comparison bet een Greek =nd Toman architecture---the Grecian column
stands clear »m¢ simple, while the rebic filigree is detailed =nd intricate.
Thus they were as men. Therefore, we can see why Gelen's theori-ing =presaled,
instead of the rugged principles of Hippocrates. They =dopted Galen's theories,
poly-pharmacy, =nd dogmas which became as irrefutable as the basic axioms
of geometry.

The Crusades —erz svenues ~hereby Arabic medicine
was brought back in full force to Turope. It wes =ccepted ty = people who ere
submissive to recognized suthority without cuestion. Therefore we have an ex-
planation again, of why Calen's theories were held in repute above Hippocrates,
Arabic medicine offered--added stone-lore, a sturdier pharmoey, Yut they l=cked
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light in = great wilderness. Their outstending medical contribution was the
writings of Roger of Palermo. Fe prescribed the use of burst sponge ir the
trestment of goiters, the use of mercury salves for skin dise-~ses, suturing
of the intestine over a tube, but he preached-—-healing by second intention.
A subject vhich was much discussed until the time of Lister. There ware only
three men during this VMedieval period who advenced that wounds shouls heal
without the formation of pus.

Theodoric, Bishop of Cervia.

Henri de Mondeﬁille.

Paracelsus, e grest Swise of ihe Tarly Penaissance.

There were only two men, surgeons, Tho advenced medic-
ine during this period.

Henri de londeville, slready mentioned, lived in the thirteenth
century. He advoczted the hescling of vounce by first in-
tenticn. His infliuence was not great.

Guy de Chaulic, was a man of rare talents, snd = noble cher=cter.
Inrough his exsmple he raised surgery to a more Zignified
position. He =dvoceted thot a knovledge of =nctomy v=s
escential to succescful surgerﬁ. Put he was sgrinst Theo-
doric and Kondeville, because he felt that it was nec-
essary to meddle around in wounds using pastes and plosters.
His influence wes so strong that he reterded the progress
of surgery for six centuries.

Iittle medical progress v-e mrde in Zurope until the
sixteenth century. The intervening period wes filled with sterile disputriions.
Calenic and ‘rabic-Gslenic medicine tock its hold on the m~"ilcsl profession to
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the point where it was considered a herasy to doubt any of the cdogmas.

Pharmacy wes the only branch to mske any progress, ==d
that was more of = social rsther then - professional =dveucement. It ves of
gre-t benéfit to mankind. Pharmeceuticel beliefs led to explorztion, which led
to the discovery of grest countries such -s America.

In the fourteenth and fiftesnth centuries men began to
doubt some of Gelen's teachings. The younger students vere not setisfied,
though i1 took them many ye=vrs to =ctually break through the wall of influence
that had been built up by the te~chers of Geslen's theories. "hen they 4id
break through, it wes liking to s flooc vhen 2 d=m bresks. All the bounds of
tradition, suthority, »nd superstitution were broken. A system of fundamental
sciences wes built. The structures of the body wers studied through dissection
of the human body snd not from lover animels. ith this knowledge the sciences
of anrtomy =nc physiology were built. These twe branches proved to be the foun-
dation of modern medicine.

Tt can be seen thet there was something needed to set
men free from time-worn authority. Two things presented themselves =1 just ahout
thic time. They were gunpowder thot ended feudalism, =nd the printing-press
that opened the way for self-education. It cau be said thet the Fenrise-nce be-
gan the yesr that Constantinople fell before the Turks, ~nd all the wise men
fled with theor knowledge to their Testern brothers. "hen they came, they
brought vith them the teachings of Hippocrstes end the philosphy of Pl=to, which
was much better than the desiccested diet of Gelen end ‘ristotle for the growth
of independence in 2 country hungry for knowledge. Sc novw we have the beginnings
of modern development, when men turned vith faltering foot-steps tewsrds the
princirles th-t h=d been left by Hippocrates. As = result of thic fvakening\in
the last seventy-five ye-rs, measures vhich have h=en most beneficial to man-
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kind in many sciences have been cdemonstrated.

The Rensissance is considered the springtime of our
world, It is the perind where we find many famous n=mes sppe~ring in a1l
branches of development as men broke avay from tr=dition, rending in two the
veil of darkness.

ihere ar: many men who heve given some contribuvtion
towsrds the progress of medieine, but they =re too numerous to mention any but
the most important. In the revival, it was first » task of transleting and
" publicetion ~hich wrs done by Lenacre, Rebelais, and Roslin.

Paracelsus (I493-I541) v~= crude, forceful, domineer-
ing, and sweeping in the breadth of his conclusions. He started in his work
with bullying aggression. The humenist might in time have been =2ble to wear

dovn the walls of tradition, but he proceeded to shatter them. He w=s o Swiss,

[34)
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being & rether queer type of person with the keenest of intellects,
coarseness of fiber, which was a peculiar combination. A grest feal of his life
was spent in vanderings. It vwas the only means they had to keep up with the
progress of the times. This was the life of any university student, or even the
professors. Itinerant students of the day we e considered vag=bonds, begging
and steeling for their livlihood. Garrison says that Parscelsus collected hig
jinformation from all sources, thereby lesrning a great deal of medical practice
and much interesting and unusual knowledge of folk-medicine. Due to the frmct t
that he was keen and well-educated, he was able to overlook the superstitutions
and uncover the kernel of value in the practice. Peing ¢ man of his times, many
of his ~orks are shrouded in mysticism so that they =rme difficult to understand.
He stertled many by tesching in the vernaculer inste-d
of in Latin, the language of the learned. Torst of all, he tsught from his own
experiences and common sense instead of from “alen end [vicenna. It has been re-
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corded thst hen he started his teaching at Basil, he burned the works of the
tvo above, and attempted instead, to get his prospective students to revere the
works of Hippocr=ztes.

Another factor that he =dded wee the introduction of
mineral medications., He substituted mercury, lead, iromn, sulphur, and arsenic
for Galenic herbs which he claimed vere useless. Each frection fought for their
own beliefs and undoubtedly both were partially right. Golenic herbs were harm-
less, but also mainly useless; while the minerals were in certcin ceses hene-
ficial, fut they vere slso harmful in the large doses “het vwere given at thet
time.

Te heve proof that his medical knovledge »ns sound sud
prectical. He =dvenced the theory of letting wounds heal by fire* intention. His
greatest contribution wae that he presched revolt against dogma and = return
to Hippocratic principles. Hie sctions and words were bold, in = pericd where
to stray from ths besten path wes herasy--— and the pennlty desth at the stake.
Parascelsus escaped this punishment, =nd for this reason men began to stir and
think independently =bout various medical affairs. There began = renewed
gsearch for scientific facts. One of the first branches to feel the effect was
anatomy. In locking over the old dravings of the fifteenth century, we can see
that there ve=s a great lack of anrtomical kno=ledge.

Andreas Vesalius (I5I4-I563) was born Tecember 3I, I5I4.
This was one thousand three hundred and fourteen years after the time of Galen,
but the progress made by science could be measured with a foot-rule. ihe Arabs
were about the only forward and active people of the p-riod. MNedicnl aecience
is found among people of this type. Tvo members of this r=ce, “vicenns snd
Albucosis are not important for what they originsted, but for what they com-
piled and brought forth of the best teschings of the ancients. They were nec-
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essary to Vesalius, at least in & way. He did new =nc importznt things. He is
one of our landmerks slong the peth of medical development, because he ceast
aside worn out tradition. Instesd of overthrowing Gelen, he <ppears to be the
only true follower for many centuries past. Of course, he improved on Galen,
and corrected many of his errors.

Many prss Vesalius by as a surgeon in pref=rence to
Pare, but he should be considered as one. He held the chair of Surgery, founded
modern anatnomical resesrch, =nd mode way for the growth of surgery into a
science. V

Vesalius was of German descent. He came from a line of
physicians an’ learned men. He was 2g well-educsted =g Hippocr=tes and Galen.
This education was given =s the University of Louvain. "hile there, his pession
for dissecting was satisfied only with animals/ In I53%, he went to Paris and
studied under Sylvus, who merely lectured from Galen, At different times, he
would have a berber-surgeon expose certain psrts of the boly for demonstrstion.
To the young student, it was = futile work, end it gaid that after =bout the
third time, he impsatiently pushed aside the ignorant assistant and showed them
himself hor it shouls be done. This wes the key-note .. his entire life, After
three yenrs he went to Vienna. He must have been zn outstending charscter, be
cause he immediately attracted the =ttention of the leeding wen there, In 1537
he was made a Doctor of Medicine at Padua. In this same yesr, when they founded
the Chair of Su;gery and inatomy, he vwzs appointed to the position. The oppor-
tunities were wonderful. For five yesrs he was able to work with enormous suc-
cess. He was popular as a teacher and his clesses in “iseection became f=mous.
He went far to obtain his kno-ledge——ageinst the approval of meny. The title
of our first true anatomist was given him, because he wss the first to dissect
the body unblinded by the authority of Galen. He recorded vhat he saw--—not what
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he was supposed to see. His 1life was quite different from mogtl of the surg-
ical guild, because he was cultiveted at the universities., Thus he =poreciasted
the importence of snatomy and its necessity for successful surgery. He was
dignified, straightforward, sauve, hot-tempered, amd painstakingly through in
his work. He taught what he knew, and the scientific method of research. Of
course, Vesalius made mistakes like the rest. For ex-mple,~—that the nasal
secretion came from the brain. This idea wrs corrected about onehindred years
later.

In I543, he p-blished his famous book, "De Fabrica
Humsni Corporis". In it he gave the humen body its proper elesments,--not those
belonging to a dog, monkey, or OX. The response was immediate and violent. It
came from within his ovn profession. Some regerded him vith disapproval, =and
others took this opportunity to abuse him in meny ways. In disgust, he burned
his menuscripts and accepted the position as private physician to Cherles V.
After sbout twenty years or so he made a pllgramage to Jerusalem for some
unspecified reason. On the wey back, he received word thet his old position
at Padus was waiting for him, tut he wes never to teke it, because he sickened
and died on the trip. Vesalius's work made - profound impression upon medical
science and particulerly upon surgery.

Fallopius (I523-I562) for whom the Fellopian Tubes
are named went on with the work of Vesalius. Eustachius (1500-I574) compiled
hie dissections which remained unprinted in the Papal Iibrary for one hundred

[~

and sixty-two yeasrs. Sylvius (1478-1555) named structure after structure in

the body.
The third great men of this period was Ambrose Pare
(I5I0-I590). In his life there vas » division in the ranks of the surgeons.
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The Church had controlled European learning for some time., Hesling was » part
of the priest's functions, but the shedding of blood was sbhorrent to them,

so they practiced only internal medicine, »nd demonstrsted some skill in the
treatment of wounds. Therefore, the actu~l shedding of blood was left to the
Jews, the profane and the vulgar. In the monasteries, it was necessary to have
a barber to do the tonsure work, =1lso in some of the orders, regular bleeding
was a custom so the berbers performed this cermony. Thus we find the origin-
ation of the neme "barber-surgeon". In Psre's country, France, this cleass

was held in contempt. Then there was the regul=~ physician, vho w=s educ=ted
in = fashion, spoke Latin, the l=nguage of the scholars, and were licensed to
practive. They were considered the great men at the top. Inbetween these two
classes there were the surgeons proper, under the order of St. Cosmo. They were
called the "surgeons of the long-robe". There was a great deal of jealousy
among the three groups. Fach division was in constant conflict with the other.
Up until just recently the physician meintsined his rank of superiority.

There was = gradually leveling of the ranks of the surgeons up the the eighteen-
th century, when a bro=der and more scientific b sis for surgery vas establish-
ed. It is still possible to find the unlettered and crude work of the barber-
surgeon in some countries. His work is to do cupping and certsin special treat-
ments. In England, his work was taken over by the Apothecsry, and now these
duties are being assigned almost entirely to the nurse., In I73I, the Acsdemy
of Surgery took the place of the confraternity of St. Cosmo. The great Petit
was the first director.

Pare began as = humble "berber-gurgeon", 2nc¢ became
the grestest medical men in Europe., and he was beloved by =1l of Fronce. He
was not trained, nor wss he & great scientist, but he vas a practicsl elin-
ician. He kept his eyes open, and used common sense. He had s great abundance
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of experience. He could be equally at home in the crude army camps or in the
court where intrique rulec, that of Catherine de Medici. He w-s the least strong
of the three, but the most loved.

Pare was born in ISIO at Pourg-Hersent. His father wes
a servant. His brother, Jehan, and his brothsr-in-law, Gaspard Martin, were
barber-surgeons. At the sge ~f nineteen, he became a member ol the same group.
“hen he was twenty-three, he went to Peris vhere the Plague was raging. He
found plenty of work there. Almost immediately after his arrival, he was app-
ointed as a resident at the Hotel Dieu, vwhere he spent three yeers =s & pupil,
dresser, and oper=ator., Sylvius w=s the teacher of both Vesalius 2nd P=re. They
were destined to meet in later life---possibly at the death-bed of Henry II in
1559, Then he went to the war at Piledmont, under finne cde Wontmorceny. He =lso
established 2 residence in Paris. Thus he had two differnt streams of life to
contend with. It was while he was in the srmy thst he made = gre=t discovery.
One day, because of a2 shortsge of oil, he found it necesssry *o use - soothing
potion of egg-yolks, oil of rose, anc turpentine on gunpowder lecerations. He
found that it worked much better. The patient sufferd little pain, =n? there
was no inflammation or swelling in compeiison to the fever, pain, inflammetion,
and swelling evidenced with the boiling oil treatment. He solved the first great_
surgieal problem, (stopping the flow of blood), by mrking use of a suture. He
stated, "I dressed his wounds; God healed them". 4t the age of thirty-one, he
was qualified =5 & messter "barber-surgeon.

Pare received no regulsr pay for his work, but that
which he did was manifold and eccentric, anything from moneyf@ﬁewels, to live-
stock. He was loved by all, because he was sane, humen, resourceful, abounding
in common sense , in shrewdness, in natural =bility, =nd he Aared tec hove ori-
ginal opinions. He loved the people, but he dif not hote their rulers. He was
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loyal, guiet,,and conservative. His personality counted for much. He raised
the dignity of surgery, meking it tolerable for the.actual surgeon.

Pare had eleven publications with an enormous variety
of subjects. Some of these are: He deslt rationally with gunshot wounds, and
proved thet cleanliness and support sufficed for their cure; and he hed treat-
jses on anatomy and physiology, hesd injuries, the Plague, measles, smallpox,
and leprosy. There were others that —ere not sirictly professional. He was one
of our first great clinical surgeons using careful and exhaustive disgnosis. He
gpared the knife, but was nimble ané Aextrous with it. He was skillec as a
dresser. Many surgical procedures of today d-te beck to him. The ligrture, art-
ificial eyes, massage, truss in hernia, improved operntion for hernia, =-nd im-
provement in his srtificisl limbs. It wos his keen common S£ense thet gave
surgery its impetus =t the time, snd mede it a practical art for the next tvo
hundred yesrs vhen Hunter made it o science. He gave us two grest improvements.
First, the simple trestment of wounds, =nd seconc, the use of the end-ligature
in smputation. His life w=s adventurous an? brillisnt to the last. He wag al-
weys in the public eye, and constently serving in battle, murder and su’den
desth, and against plague, pestilence, and fremine. He died in December 1590,
at the age of eighty.

4 brief mention should b= made of one other man of
this period, Girolamo Fracastoro, physicirn, poet,vgeologist, 2nd astronomer.
In 1530, he publisheﬂ-a poem "Syphilidis, sive, Morbi Grllici". In this he gave
a name an? = deseription of the malady that wos then spreoading through Eorope.

Just teking these few men as e heve, we get an un-
true picture of the period, because they wave alone and =2bove the crovwl, For

" the most part little progress wns m=de =mong the group =& = whole.
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DEVELOPMENT OF THE SEVENTSENTH AND TIGHTEENTH CRNTURIES.

In tﬁ%ivteenth century, scientific investigotion was
a rere novalty vhich wes undertslen by = verv fer underst-n‘ing men, but in the
seventeenth century, it become » f=d which =5 patronized =n’ Asthrled in by a
host of men. For this reason thsre war -~ gre-t desl of pseudo-science ~long
sith some oy the most importent coniributions given to medicsal pregress. For
two sides of the picture, —e might! comp-re the work of "ervey on the circulstion
of the blood, =nd the support given by the ¥Ying o Bir Kenelm Digby =nd his
vowder of sympathy, which w-c suprosad to h=~1 wounds if germents strined by
the blood wers dipped inte = solution m=de from the povder. Thus e find thst
medicine revived, w=c pes=ing from its chilchood into ndolescence.

In this stretch of one hunired years, th> n-me of
7i1liem Hevvey (I578-I857) stands out. He grodusted from Padus at the age of
twenty-£four, and sixteen years later, he was appointed Physiclen Fxtraordinary
to James I, and later to Charles I. He is one of the modern scientists. One
would describe him =5 short an? slight, black-haired, red-faced, 7juick in.action,
and not the best of practitioners. His discovery of the true curcul-tion of 1lhe
blood, was the first really important event that h-¢ t=%en place sinc~ the time
of Galen. The significance lies not in determining *the acturi flow of blood,
but the founding of the science of physiology and the method, z mathem-tical
demonstration, which w=s l=ter to be used by meny in physiological inv-ntions.,
Ancestry believed that the veins carried the blood, =nd th-t the srteries were
filled with air. Galen detevmined th-t there #ss no air in them, but he h=ad no
ides of vh=t actuslly happened. In fact, they thought blood to be slow in move-
ment and irregular in direction. Aft:r Harvey came to the conclusion that the
blood hed to flow back to the heart, he went about proving his theory step by
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step. At first there was much opposition, but it secon died out, »nd in its

place other men began t~ find =dded proof to support Harvey's st=terents. He
centered his sttention uron the closely connected systems of circulation ~nd
raspir=tion. The greatest question that stopped him =n? ~11 the others was how
the blood got from the arteries to the veins? This could only b= speculated up-
on until the discovery of the microscope. Let us mention briefly som= of the

men an? what they did in connection with this important insteument, brcause with-
out it medicine =nd surgery would never have eome so far.

Hans and Zacharish Janssen—--——--~Flea glassegs—————— T590

Anthanasius Kircher - Ist to use a microscope in
disease. Thought he saw living
parasites, tut it was probably

red blood corpuscles———I658

Antony van Leewenkoek : Constructed a specisl micro-
scope to observe the trans-—

perent tail of th. ell. 1632-1723/

Jan Swammerdam He described red corpuscies and

the internsal organs of worms.

Robert Hooke ——— —_-He observed minerals and the cell-

ular structure of plents. I635-I703

Marcello Malpighi : Founded histology as 2 scilence.
He saw capillaries which gave the
final step in Harvey's theory. He
showed the essential vascular
structures of the lungs, =nd the
minute structure of the air-s~cs.
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His second problem, why men brenthed w=s not to be
answered for one hundred ysars, but John Meyow 4id demonstrate that the change
in the color of the blood ~hile going through the lungs, as noted by Hervey,
was due to exposure to the air,

The focus during the seventeenth century is upon
Harvey and the microscope, but other than these tvo things the period was
essentially the same as th~ sixteenth century. It is true that they hnd 7ilhelm
Fabry, "father of Germen surgery", =nd the introduction of cuinine made from
the cinchona bark from South America.

The observation of symptoms was still a vary important
fector. Sydenham of Tngland, considered the Tnglish Hippocr=tes, 4id not believe
in experiments or theories, but only in observation =nd experience. Thus he ad-
vocsted that the only plece to le~rn disease s at the bedside. He claimed
that esch disemse could be distinguished from the other, because they run Adiff-
erent courses, but that it wss neeessary to observe each chénge. His f=me rest-
ed on the use of hic common sense and keen obs:rv=tion. He described disease
with the fidelity of Hiprocrates. He prescribed simpls treatments that ~ere
effective. His methods -ere seldom mttained =nd never exceeded for the mnext
hundred years.

Galileo Galilei (I564-I642) w=s the first to describe
s variation in the pulse bert. ! contemporary, Senctorius, demonstreted the
first.clinical thermometer. He also discovered the foct th=t = certein pro-
portion of food eaten is absorbed and throm off by "insensible perspiration'.
Daniel Juare put the second hand on the watch, =2nd Robert Jemes Graves con-
tributed the practice of using it to count the pulse.

The eighteenth century was not to be one of discov-
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eries, but it was one of systematization, though there were not enough facts to
work upon along the medical line =t any rate. It is = period of criticism and
sophisticetion where men we e philosophizing.

John Frown advanced the theory that disease vwas caused
by too much bodily excitement or not enough. His respective remedies for the
two conditions were opium =nd alcohol. He dicd an =2ddict to both of them.

Albrecht Von Haller (I708-I777) was a Swiss, from Bern.
He was 2 brilliant, indefatigasble worker, whose labors though not superficial,
were not deep or fundamental. He was a Professor of Surgery and Physiology,
being a better teacher than practitioner. He is claimed by surgeons =2s their
0¥,

In childhood he was sickly ~nd precocious. "e mastered
strange tongues and studied a grest denl, At the nge of tventy he ho? his med-
ic=1l degree 2nd hed studied =s = graduate student. He went back to his home
twon, but peoplz shrank from c~liling him in, so his 1life =g = proctitioner vas
a failure. This did not bother him, because he studied ne=arly every weking mo-
ment that was available. He was much interested in botany, =2nd produced a gresrt
--ork on the Alpine Flora. He was =z poet, He wrote books on anatomy =nd physio-
logy. The outside world recognized him, though his own home did not. In I736,
he was called to the Chair of Medicine, Anatomy, Surgery, and Botany =t the
University of Gottingen. He worked for seventeen years as a student, invest-
igator, and teascher. At the end of this time he returned to Switzerland, where
he devoted his time to mighty works.

Te cen thenk him for a litersture and history of surg-
ery; he taught surgeons hov to study, =-nd raised the profession from its de-
graded rank; he demonstrated th=t surgery was not a mere craft; he shoved the
necessary union of surgery with 2 knovledge of anatomy, physioclogy, »nd path-
ology; he explained the mechanics of respiration, the formation of bone, devel-
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oped the science of embryology; established the doctrine of muscular irrata-
bility, and studied the problems of digestion for which many modern surgeons
are thankful. He also studied the nervous system, though here many of uis
hypotheses were vrong, because he had more difficult conditions to work under
than in modern times where grest progress hss been made.

He suffered much in his life time. There was a2 mighty
soul in = feeble body. When he died, he s=id, "The =rtery no longer bests."

The greatest clinician of the eighteenth century was
Herman Boerhaave of Leyden. He had = raputation as 2 consultant 2311 over Europe.
Nevertheless he added little to medic-l prsctice. He employed the methods of
Sydenham, being 2 better teacher, but he lacked the shility to describe dis-
ease. Scientific adv-ncement wes at s higher level in other branches than in
medicine.

Some of the men vhe l-tored during this psriod, =nd
whose work w=s valued by subsequent achievement rather then hy the inTluence
that it might have had =2t the time =re:

Ciovanni Morgagni (I682-I74T) correlated disease conditions with
the clinical symptoms srising from them, thus f-unding
psthological znatomy 2t the Tniversity of Padua. His
teaching th-t disease grew snd wos & part of nature w=as
a live, dynamic thin. He did not influence medicine,

Stephen Hales (I677-I76I) was = cleric interesied in sci=ntific
matters. He discovered blood.pressure, and me-sured the
arterisl pressure with no spparstus, hut inserted a tube
direct into the vein of the horse vhich wns heing used as
a subje-t.

william Smellie (I697-1763) computed the first correct obstet-
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ricial memsurements of the pelvis.

Leopold Auenbrugger (1722-1809) gave us the =rt of percussion
about the year I760,

Joseph Priestly (1733-1804) discovered the =lement, oxygen.

This wes the purified product of the air thet changed the
color of the blood. Thue settling H-rvey's question. It is
sssential to life.

Antoine Is,urent Lavoisier (1743-1794) proved that oxygen is
used by the body to burn up food. This conbustion is the
essential phenomenon of life. At the time it w=s con-
éidered of no v2lue, He w=s killed 2t the guillotine in
1794 during the Revolutionm.

Iuigi Gelvani (I737-I798) put emphasis on the relationship of
muscles and nerves, the n~ture of the n~rve impulse, the
difference betveen sensory =ni motor impulses, and reflex
action.

Rene Theophile Hyacinthe L-=ennrec (1781-1826) who himself suffer-
ed from Tuberculois, contributed much towards its dimgnosis.
He invented the stethoscope in order to listen to the heart.

John Hunter (I728-I79%) is the man vho is credited with
meking e science of surgery. Up until this time it had only been a part of the
trestment, which made it subordinate to clinical melicine. He supplied not only
the knovledge of snatomy =nd improved technique, but he correl=ied the surg-
ical procedures with the physiology and pathology of th= disessad parts, thus
founding the science of experimental and surgicnl pathology. He did more than
most men to raise the dignity of surgery and the surgeon above subordinate
ranks. He was still limited to the surfsce of the body =nd the extremities,
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because he did not dare to open the abdomen. 1t was done only = very few times
until Lister brought forth antisepsis. He des1lt mainly with injuries, =mpu-
tations, surface tumors, and especially aneurisms. One of his motto's w=~s,
"Dorkt think, try; be patient, be accurate.”

Hunter w=s born in Scotland. The world was re~dy for
him. Heller had heen a morvelous investigator an’ teacher, but he was not a
practical surgeon, soO Hunter =s the man.

He came from a robust, good, mi‘dle-cless stock. He
w=5 the youngest of ten. He owed quite 2 bit to his ancestry. Of his vouth all
that is known is thst he was rugged, not studious, though he wcs not neglectful
or unobservent. His education vas very limited, but he wes no fool. His older
brother, William, hed a grect deal to do towards his youngerbrother's success,
as well as his o'n. He wss well-educated and turned to the profession of med-
jeine. It was he vwho gave John = start in his dissecting room in London. The
younger boy was uneducated, rude, and had a fierce temper that w=s to be his
downfall in lste:. years. In his youth, hie 1ife w2s not of the best. It is not
known where he gained his knovledge of his predecessors, He w=s a m=n of his
times and wos keen ahbout what was going on. He studied under the tuiton of
Tillism Cheselden, on= of the mbst eminent of men in the older school-— the
passing of which later John was to be grestly responsible. The influence of the
two Tilliams wss excellent on = young mind. In the next few years he h=ad a
variety of teachers. Pott was ome, =n ~dmirable man “nd -n excellent teacher
and surgeon. He was to be of Jéhn's rivals =nd critics. He wes entered at
oxford, but being twenty-seven, he wns not anxious for this., During 211 this
time, he continued his work as dissector and teacher for Tilliam. At the age of
thirty-one, he haé = breakdown. After vhich he was considered as 2 msn, He was
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an army surgeon, collector, investig-tor, teacher, writer, proctitioner, and
at the end a martyr to a fiery temper =n? = f~tal, =gonizing disease-Angina
Pectoris. He "Tote several papers =nd these were presented to the Toyal Soc-
iety. He dreaded formal class lectures, but those the=t he 4id give were pub-
lished later. His married life was not remerkable, though hs must h-ve bezn
auite a trisl to his wife, who remeined f-ithful to him to the =nd. He left
her penniless. He made = gre~t desl of money during his life-time, but all
this was svent torards his collection of specimens-- the Hunter iuseum is
still remembered.

He worked from = fundamental vievpoint, =n? he saw
the valus of science more clesrly then any other man. He made meny mista¥es
as any men would who mekes meny experiments. He ronlized thst he couldn't
accomplish wverything in = life time, but he felt thet with whet he did, his
successors coul’ carry on. His experiments were based on deduction from ob-
servation. Those things tho{ we contribute to him =re: a book on surgical
lectures, = trestise on venereal disease that had long bren needed by the pro-
fession, =2nd the operntion of the sneurism. These were only cdrops from = seeth-
ing laborestory. He meant to us, the first e=nd thes grestest of English-speaking
exponents of proper scientific research. He is the father of us all,--physici~ns,
surgeons, and lsbor~tory technicians, for whom he wrought mightly in =11 fields.
He was not loved personslly, though he did commend respect ond =dmir~tion. He
did not spere himself or others.

The prevention of diserse become an importent fzctor,
Tdward Jenner was one of the outste-nding men =long this line. He contributed
the vaccination in I796 =2gninst smellpox. He was encournged in his work by John
Hunter. Inoculstion hed hot been a populsr remedy. In I770, Captain Cook said
that the cure for scurvy w-g the use of lime w~ter »nd fresh frait. John Hownrd
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promoted sanitation in the jail-houses =nd hospitels in 77868, Industrial
trades were considered the cause of vorious disesses by Ramazinni in I700.
1t was foun? th-t cholsra v-= due to contemin-ted water in I854.

Mathew Prllie in I794 published "Morbid Anatomy™
which = s the first connected text on th> diserged ~ppe~rences of the inter-
nal org-uns of the body.

Philippe Pinel 4icd the unhes+r¢ of thing in I798 ty
cutting ths cheins loose from the med-men =t Recitre., This wns the first humane
tre~tment of the ment=1lly ill. His work =ctually belongs in the nineteenth
century.

At the en® of this pe-iod, we find th-t the preeminent
medical centers have shifted from Leyden =nd Porie to Vienns and T3inburgh. The
former is important, because it was here “het Ignatz “commelwaiss (1818-1865)
took the first steps in the nineteenth century to control puernperanl infection.
Tdinburgh was the gath.ring point for Colonial America's most prominent
physicians, such as John Morgan, 'm. “hippen Jr., =nd Benjemin Rush. They ~ere
some of the pioneers of our country, but they left mo :zfinite contritutions
to the progress of medical science, Recruse of tae work of = renovned few, the
physicians vere probebly = little better z¢ usinted »ith anstomy, but on the
whole, practical medicine and prrticulerly thet of surgery was still 2t = Jow
level at +he end of the aighteenth century. "= coul” still find that “ueen
Anne and Louis XVI practiced the old sup~rstitution of touching for the King's
Fvil.

Before concluding this chapter 1let us mention a few
of the ‘mericans who, though they did not offer =ny great contritmtions, =re
men to be remembered, tecause they were daring oper~tors 2nd gre~t clinicians.

John Jones (I729-I79T) vwre born in Wew York. He is of
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the Hunterien TEra. He obtained his educstion in Furope. H= ns the firet Anmer-
jecen to perform a lithotomy. In I775 he "rote "Pl-in, Concise, Prectical Remerks
on Tre-~tment of Trunds end Frectures."”

Tilliem Shippen Jr. of Philadelphia (I73%----) received
- foreign educstion. John Morgan end he founded the medicel cdepsrtment of the
College of Philadelphia. He served with distinction as Physician-Censral to
Teshington's ermies in I777-I78I.

John “arren {I753-I81I5) w-¢ horn in Foston. He raceived
his educstion entirely in Americe. He was the founder of the Herverd Vedical
School where he held the Cheir of 2netomy end Surgery. He also acted -s = hos-
pitrl-surgeon during the Reavolution. In this country, medicel schoole preceeded
the establishment of the hospitels. It ves just the opposite in Europe.

Philip Syng Physick (I768--—-) w-e born in Phil-
adelphia, =nd is considered the Father of ‘merican Surgery. He heads the lirt
of the Hunterian Tra, being = personsl friend ond pupil of Hunter. He spent his
1ife vorking for his friend's principles. In 1794 he wo+ arpeinted o8 csurgeon
in the Pennsylveonia Hospitel, He contrituted little to the advenc-ment of
science, but he was fomed for his ~bility es =n opsr-tor, the teles =sbout him
by his pupils, and the compend of his practice. He did improve the technique

of the surgeon.
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DEVELOPM®WT OF THFT WINEIFEI'TH CEWIURY.

The influence of progress along other lines also
has its effect on medical ~dvencement sc let us take = look into the outside
world. The American Nevolution was just over, cud the French Revolution ves
still going. The Industrial Revolution vas progressing. The common men felt a
new importance, beceuse he wns stle t~ labor not only with his hands but with
his brain. Thus in medicine, there vas & vast difference in vhst the physician
hed to offer =t the beginning of the nineteenth century and the tventieth
century. The character of the men chaﬁged little =nd their aims vere as high.
There vere three things that h~c 1o do ~ith this change. First there vrs an
incresse in knovledge, ~nd tecause of this educaticn folloved. Then the social
aituntion of mecicine ch-nged. It beceme & social necessity end guiding force
in modern civili-aticn,

Practical Preventative medicine was lsunched in the
century to pmtect the cities, st=tes, countries, =nd¢ the world from diserse.
For an exemple of the r=dical chenges that ere taking plece, let us compare
the inventions of the first part and the Tast pe~t of the century. There was
the stage-cosch, sailboats, candles, end filthy cities vithout severs es
ageinst the railroad, sutomobiles, steamboats, electric lights, and modern
clean cities. The l-st change wrs due to medics] achievement. In the beginn-
ing there v=s injustice, cruelty, and outrage. There vas no Ted Cross agrse-
ment with belligirents in war-time. There may heve been & few scrtter=ad cases,
but they were mare. At the end there ves =n International Fed Cross Crgrniz-tion.

As life became essier, humsnitarian ifers changed.
For proof of this we heve the work of Pinel., Dorothea Lynde Dix of Boston

forced the cere of the mentslly i1l upon the reluctant public. Che wrs re-
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sponsible for the founding of over thirty g*-te institutioms.

Organization tock an important place during these
nundred years. Florence Nightingele ves not the founder of Tursing, btut she
brought it up to the level of = profession. Chemistry, physics, and mathematics
were utilized in the field of invention.

The beginning of the century wss berren of medical
progress. There were some characters who added little, but were great beceuse
of their personality. They will soon be forgotten, for only those who contri-
buted fundamental principles will be remembered. Deeds not men, illuminate the
story, In the first foryt years there wae a careful obseevation and classical
description of diseases. !'any new and useful chemicals vere discoverad or is-
olated. The three outstanding events vere: the “iscovery of the stethoscope,
the founding of medical ste=tistics in 1835 by Pierre Louis, end the demonstra-
tion of cellular structures of ﬁlents and animal tissue by Theodor Schwann of
Germany in I839. He determined that the cell is the structural unit of =11 liv-
ing things. The "anatomy lavs" Weré formulated at this time to provide bodies
for diseection, because Burke end Hare in Scotland h=d lured inconspicious
people to their place and murdered them for the bodies.

The discovery of practical ansesthesia ves the first
of the two most important discoveries mede during the century. Dioscorices,
surgeon to Nero, had used a saporific mixture. The surgeons at the School of
Salerno had used a saporific sponge. Opium and alcohol were likewise used, but
by the sixteenth century all of these methods had been discontinued as being
unsatisfactory. Just before the introduction of ether, hypnotic trances were
attempted. ‘hey had epparently been successful in the Orient, but not so in the
West. Prior to 1846, the words anesthesia and enesthetic were not knowvn. It was
discovered three different times in three different pleces within the space of
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four years. In I842 crawford Long of Georgla used ether for a minor surgical
operation, but the fret wes kno'n only locally for several years. In 18453
Horace ”eils, a dentist, of Hartford, Comnecticut, used nitrous oxide vhile
extracting a tooth. He attempted to interest the Massachues§ett's General
Hospital in its use, but hie demonstr=tion vas a failube, On October I6, I846
mwilliam Morton, used ether, =8 suggested by Charles Jackson, with the per-
mission of John arren. Oliver mendell Holmes then suggested the names an-
esthesis and anesthetic. James Simpson tried ether, but he vas not setisfied
with the results so he found chlorogorm =nd used it in hie pr=ctice of obstet-
rics. In conclusion, in I852 Ir. E.R. Squibb first menufactured a pure anes-—
thetic ether by steam. In 185% he completed hie method. Dr. Squibt has set tlhe
standard for the manufacture of pure drug products.

In the period I840-I850, Yarion Sims of South Carolina
and New York did some femous work on the irreparable vesicovaginzl fistula. He
established the New Zork State Hospital for Tomen. Oliver Tendell Holmes pre-
sented before the Boston Society for Medical Improvemsnt ¢ peper "n the Contag-
ijousness of Puerperal Fever" This was proven seprrately by Semmelveiss within
five years. They felt thet puerperal fever was carried from women to woman by
the unclean hands of the physician.

1850-I860 saw the reorganization of Nursing . Carl
Crede of leipzig invented the msnuel expression of the placenta, and thirty
years later introduced the silver nitrate treatment of the newborn babe.

Retween I1860-I870 Julius Cohnheim established the
modern conception of the inflammatory process =and the formation of pus. Theo-
dor Billroth, Ernst von Bergmann, ené illiam Helsted were 211 ploneers ir the

development of surgical technique. The Red Cross was orgenized by Henri Du-

nant, & Swiss.
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The work of Pasteur and Koch overshsdowed all the
others from I870-I880. Teir Mitchell introduced the rest cure. Max Nitze gove
us the cystoscope.

Vedical development tock place- during I880-I890.

1890-I900 found that redium had been discovered by
Marie and Pierre Curie, and the x-ray by Vilhelm Konrad Roentgen of Turzburg,
Dr. Spencer Tell invented the haemostat, to control bleeding.

Let uc mention some of the Americen men who were
prominent during this period. Tright Post of New Tork wrs the first surgeon of
eminence in the century. He was a dering operator and skilled snatomist.
Valentine lott was an inspiration to students. Emphraim McDowell of Virginia
performed an ovariotomy in I809 and became known as the pioneer ovariotomist,
Nathan Smith is fameé for the founding of the Dartmouth Medical School, his
teaching of clinical medicine, snl his expositior on Typhus Fever. He also was
an ovariotomist, who dropped the pedicle as no other had done. John Collin Tarren
of Boston was the leading surgeon of New Ingland for over fifty years. Tith
James Jackson, he founded the Massachusett's General Hospital; He was or of the
early presidents of the American Medical Association. He vas one of the first
that dared to use anesthesia for one of his major operztions.

Five years before the introduction of ether, only
one hundred and eighty-four were willingly oper-ted on at thie hospital. Five
years afterwards, four hundred and eighty-seven were performed, and in the year
1898 over three thousand seven hundred operations were psrformed. 7.T.G. Morton
established ether as a safe and sure anesthetic in 1846,

Turope educated most of our best men. It vas because
the best original work came from there, and they hed greater experience in the
large clinics. The Paris School now became popular during the Napoleonic Fra,
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Here the men vere given an unusual opportunity for study in enatomy and clinical
surgery. Edinburgh and London fade into the background, and there Tises up &

new generation of practitioners. Some of these are: William Gibson vho perform-
ed two Caesarian Scctions on the same person. John Rhea Barton vho was a
surgeon at the Pennsylvania Hospital specializing in vork on bones and joints.
George McClellan was a brilliant operator. George W. Norris was a Professor of
Clinical Surgery in the University and surgeon =t the Pennsylvania Hospital. He
was smong the best of the surgical writers. Thomas Multer did plestic surgery
on extensive scars. Daniel Brainard of Testern New York founded the Fush Medical
College of Chicego. Joseph Pencoast was 2 Professor of Surgery at Jefferson
WMedical College and s strong writer on surgery. Francié Maury was the first

to perform a gastrotomy in this country. Dr. Hayes Agnew published norinciples
and Practices of Surgery" which was famous for over & gener-tion end highly és—
teemed by practitioners 2nd teachers. J. Kearney Rogers vwas 2n gble surgeon.
willard Perker ves the first to oper=te for strabismus in this country. Henry

J, Bigelow was one of the best products of France. He wae a brilliant and met-
oric tercher, profound and exhaustive as a writer. Bobbs devised the chole-
cystostomy. John L. Atlee, Tashington L. Atlee, Dunlap, Peaslee, Kimball, and

J. Marion Sims placed a sound basis upon the operafion of ovariotomy.

ipe Civil Tar followed in vhich the mortality was
high, but the record was brilliant. ihe litersture on the medical and surgical
history of this period are vorthy of study.

Samuel D. Graves borders betveen the French and Ger-
man-American influence. Along with Rigelow he msde American Surgery respected
in EBurope. He received the Ieureate from Oxford, Cambridge, and Tdinburgh. He
made & special investigation of sbdominal stab wounds, besides meny other things.
He was one of the fev men vho have been suitably honored by posterity. In 1897
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the American Surgical Association and the Alumni of the Jefferson Medical
College erected in the city of Vashington, a2 handscme statue to him in front
of the Army Medicel Museum.,

In 1904 Dennis said, "Surgery as a science made -mo
profound imprescion upon the world @intil sbout = century ago." The foundetions
had been laid deep long-before the beginning of the century. Csn we possibly
forget G=len, Vesslius, Pare, Harvey, Haler, =nd the two Hunters. Such men
were needed as a basis for the work of the men to come. The great and permanent
achievement in surgery was the wide development and the establishment of the
scientific method of study.

Jogeph Lister considered the commanding.figure of the
nineteenth century wse born thiryt-four years after the death of John Hunter.
During that period there were other men who contributed towards medic~l pro-
gress. Astley Cooper was the most populer teacher of the time. John Abernethy
was an able successor and exponent of Hunter. Benjamin Collins Prodie of a
younger generation vas a brilliant snatomist and oper=ator. James Syme was a
renowned teacher at Edinburgh; author of a text-book on surgery; and the father-
in-law of Lister. Fergusson vas the leading surgeon in London for many yeers.
Erickson was the author 6f one of the beast known text-books. Sir James Paget's
"lectures on Surgical Pathology" did much to advance the scientific studies that
were left incomplete by John Hunter. These =zre a few of the men who did much for
the Scotch and English surgery. They esteblished hospitals and schools, and de-
veloped a fine technique from the old style.

The wars on the continent required the skill of great
ATmYy surgeéns. The young students were offered all the help they needed from
the government, receiving the best of training with the test of equipment. Some
of the more famous are Dominique Jean Larrey who appreciated the value of surg-
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Guillaume Dupuytren was a great power in surgery. Jean Civiale was e great
genito-urinary surgeon. Alfred ¥elpean was probably the most valuable surg-
ical member in the French School in the first of the century. Joseph Malgaigne
was the grestest surgical critic and historian known. Many think that Eugusti
Nelaton was the best surgeon to appear in France. There are many. meny others
that could be included in this list.

The greatest figure of the century, Joseph ILister
was born April %, I827 at Upton, Essex County, ‘ngland. He was not Scotch, but
he worked in a Scotish Univeraity. Lister followed in his father's footsteps
as @ wine merchant of London, but he was =n earnest student of science through-
out his life. He made an important improvement on the microscope. He received
hie B.A. from Univers 'ty College in 1847, In the same ye ar le started his
study of medicine, spending five years at the Mediczl Faculty of University
College and the University College Hospital. He was influenced by Graham and
Sharpey. After his graduetiop the later advised him to spend six weeks at
Syme's clinic in Scotland. He went there to take the course, and worked and
taught there for twenty-three years. He returned from Scotland as one of the
lights of the surgical world.

- The mortality of men during the Crimean War wes
exceedingly large, Hundreds ef them were killed outright on the battlefield,
but thousands died of surgical complic~tions in the hospitals. Lister did not
accepé{;ith resignation, as did many of his colleagues. Instead at an eariy
date the problem and its prevention seethed in his brain, From all the storiegd
that are told, the picture is anything but pleasant, Things such as sscondary
hemorrhage, ergsipelas, septicema, pyemia, and "hospital gangrene" ran rampant.
Private practige was not so dangerous, but still the situation vas serious.
Surgeons had worn the same smock years on end, #nc had used the waxed ligatures
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that —ere stuck in the assistants coat for his convenience. Whole wards, wings,
and even entire hospitals were closed in an attempt to stamp out the dresdful
condition.

iproughout Lister's life, he received golden com—
pliments from those sbout him. His temperament was much different than Hunter'.
He was given whole-hearted enthusiasm by his students =nd close assbciates while
the rest of the world Y#eceived him with a shrug or violence. His conclusions
were st=ted only after through and coreful observation. He then presented them
persuasively and persistently to the surgicrl world, Gradually they had to re-
lent and accept him,

Hie life was active and full, fe gave admirable courses
of systemztic lectures on surgery. _ﬁe was an ingenious and able operator. Just
prior to I860 he spent much time on the bacteriological aspects towards anti-
septic surgeyy. Thus, while observing vhet the rest of the world was doing, he
noted the work of Pasteur!s intensive study on the cause of fermentation. His
research confirmed the theories of Lister that external agents were the cesuse
of infection in open cuts.

while he studied at the University of Glasgow and
acted as surgeon to the Royal Infirmery, he felt that besides the air, other
things such 28 clothing, skin, instruments, sponges, ligatures, and the like
were also carriers of infection. He had advoceted scrupoulous cleanliness
among operetors =nd dressers including the use of suddry deodorants. Thus he
gearched for an antidote. He had been impressed by the use of carbolic acid
for disinfecting the sewage of Carlisle, so he decided to give it = try.

In I864 he concluded that in th~ case of simple frac-
tures, there was no seconi-=ry infection. Therefore, he determined to make com-
pouné fractures, simple, by excluding the air. He cleansed the wound with ‘pubte
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carbolic acid, =nd covered it with lint sosked in the acid.,Then the exud=te
combined vwith the acid formed = hesvy crust. He also put 2 tin shield over
the dressing to prevent rapid evapor=tion. Fach day he =added & little of the
acid to keep it well-soaked. If the exudate was net he=vy enough, or such that
it would not form a scab, then he made his "antispetic paste" by £ proper mix-
ture of linseed oil, carbonate of lime, and carbolic acid, =and spplied this.
ithe treatment proved successful so he began to try it on meny other types of
wounds. *he unhealthiest wards were turned into models of herlth #e& -~ result.

7ith the introduction of heat, soap ~nd rater, nalil
brushes , alcohol, snd = few other chemicals, asepsis took the place of anti-
sepsis. 111 the inner organs of the body vhich had only been observed on the
autopsy table conl?® now be observed by the surgeon =nd his pupils under
aseptic conditions.

Lister spent the esrly part of his life scquiring the
known knowledge of the medic=l science, =n? the rzst in creating e situstion
that launched us upon an era which is truly the most brilliant in the history

of surgery.
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QUR O7N CENTURY WM™ THT FUTURE TO COME

%het will heppen in the rest of this twentieth century
no one knows, Maybe many observations thnt are knovn and recorded, but ~hose
possibilities have not been perceived will =dd much to its progress.

In the first few years there have heen three definite
advances:

The control of syphilis.
1905---- Fritz Scheudenn Of germany discovered the
causstive parasite. '
I906-—-August von Tassermsn developed = diagnostic
serum test,
Vetchnikoff discovered a specifie prophylatic
measure.
T9I0 Paul “Fhrlich intoduced the first =rsenical prepar=tion,
The rise of organotherapy from sncisnt times,
- Liver extract for pernicious =nemia.
Thyroid extract for myxedema
Insulin for Jiabetes.,
The importance of die? in Jisease. Vitamins have onl; been knova
for the p-st few years so it is still in its infency.

fhe rise of medicine from mystery to magic, and from
magic to science, which exercises one of the strongest forces in the civil-
ization of human betterment is =lmost 2 religion to those who devote their
lives to it. Its alm is-—longer, healthier lives, with freedom from dise=se
and suffering. Its priests sre the physicians, vhose ethics never disregard
the principles of self-sacrifice to others.
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“het the future of medicine 2nd =surgery is, no one
knows, but it has b=en in the past, that men have st~ted there could be no
more progress just about the time vhen = grast burst of development is nenr
at hand.

ihe only thing thet cen be s=id is that there is no

1limit to the accomplishments possible.
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