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1.

A history cf the development of any art or any science during
a

certain specified period would be, perhaps, incomplete without

some brief reference to the work done and progress made prior to
that period.

It is

with the idea of leading to a possibly

greater appreciation of the development of anatomical knowledge
during the life -time of John Goodsir that this cursory prelude,

touching lightly on the anatomical pathfinders who preceded him,
is placed before the reader.

On tombs of the Pharaohs, believed to date as far back as

2500 B.C., surgical operations are depicted, while we learn from
the Code Hammurabi that the profession of Babylon had advanced

sufficiently in public esteem to be adequately remunerated by
fees prescribed by law.
The more definite knowledge of medicine, however, can be

traced to as remote a period as 2000 B.C., and from that date
the romance of the development of anatomical knowledge may be

traced through the dim mist of ages, not as a progress even and
invariable but as an advance proceeding by fits and :starts

-

another proof, perhaps, of the axiom of the physicist that
action and reaction are equal and opposite.

Though during

many periods the reaction appears to have been of a decidedly
"opposite" nature.

Previous to 2000 B.C. the magician was the

Doctor of Medicine.

That medicine was taken seriously at that

date may be gleaned from the fact that the practitioner who was

deemed to be culpably negligent lost his hand
laudable/

-

a questionably
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laudable method of stamping out quackery.

Passing on to the period of Egypt's glory

-

the time of

Rameses II, 1500 B.C., we have evidence that the knowledge of

anatomy then possessed was turned to practical account,from the
splendid manner in which fractures

-

as shown on mummies - were

Egyptians of that age are regarded as

treated by splints.

The Ebers

having been adepts in the art of healing fractures.
Papyrus, the wonderful medical book of the time,

shows that,

though the ancient Egyptians did not know that the kidneys
secreted urine, they knew the position and relations of the
principal organs of the body.
Stepping hurriedly on to the Greek period and passing from
the great names of Asklepios, who fought before Troy in 1000 B.C.
(c.f. Homer), and Pythagoras who founded the famous medical

school at Cortona, we find that Alkmaeon, a contemporary of

Pythagoras at that school, dissected the eye and proposed the
brain as the seat of the soul.

Empedocles (495

-

435 B.C.)

suggested evolution and studied embryology and respiration.
Hippocrates (460

-

370 B.C.) furthered anatomical knowledge and

imparted to it much of its scientific spirit by his treatises on
articulations, fractures, fistulae and haemorrhoids.

He also

possessed a clear knowledge of superficial anatomy and displayed
some knowledge of internal parts, though his idea of function

was decidedly vague.

Aristotle, 100 years later, is remarkable

for his knowing the anatomy of many animals.
About 250 B.C. Herophilus and Erasistratus, the originators

of/

of dissecting, made important investigations.

They showed the

relation of the larger nerves to the brain and spinal cord and
distinguished sensory from motor

-

often, however, confusing the

latter with tendons.

They are credited with having referred to

the lacteal vessels;

while descriptions of the fourth ventricle

of the brain, the hyoid bone, the duodenum, the prostate, retina,

vitreous and ciliary body are accredited to Herophilus,,and
accounts of the trachea, the auricles,

and chordae tendin,e of

the heart are placed to the credit of Erasistratus.

After the destruction of Corinth (146 B.C.) Greek medicine
might be said to have migrated to Rome, which event brings us
on to the Graeco -Roman period.

In that era, during the reign

of Nero, Artaeus described the decussation of pyramids,

differentiating between cerebral and spinal paralysis.
of Ephesus, during the reign of Trajan (98

-

in

Rufus

117 A.D.) described

the capsule of the crystalline lens, the membranes of the eye,

the optic chiasma and the oviduct in the sheep.
of note and perhaps the best known

Pergamus (131

-

of

all

The next name

is that of Galen of

201 A.D.), the father of experimental medicine.

Among his voluminous writings are nine books on anatomy and
sixteen essays on the pulse.

He gave many excellent anatomical

descriptions, but must be regarded as an indifferent anatomist
as his dissections were made largely on swine and apes.

He was

the first to describe thoroughly the cranial nerves and the

sympathetic system, the effect of severance of the recurrent
laryngeal and gave the first valid explanation of the mechanism

of/
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of respiration.

Before Harvey he was the first and only

experimental physiologist.

So absolute did his dicta become

that for nearly fourteen centuries after his death European

medicine remained at a standstill, Galen being referred to as
the infallible and indisputable authority.
To versalius (1514

-

64),

Flemish born but of German ex-

traction and a pupil of Sylvius, falls the immortal honour of
rousing the slumbering science from the spell cast over it by
Galen.

He dealt with the anatomy of the whole body in a

masterly manner, besides which he left detailed and accurate
descriptions of the pituitary body, the ear, the accessory
sinuses of the nose, the eye and the pelvic cavity.

Other

illustrious names of the period are Michael Servetus, Eustachius,
Fallopius, Variolius, and Vidius.

Eustachius discovered the

Eustachian tube, the thoracic duct, the supra -renal bodies and
the abducens nerve.

I

?e

wrote concerning the teeth, described

the cochlea, pulmonary veins, muscles of the throat and neck and

gave us the first accurate description of the uterus.
a pupil

of Versalius,

Fallopius,

discovered the chorda tympani, the semi-

circular canals, the sphenoid sinus, the ovaries, Fallopian tubes,
the trigeminal, auditory and glosso- pharyngeal nerves.

the vagina and placenta.

He named

Varolius described the crura cerebri,

the commissure and the Pons.

Dissections at this period became more frequent, and were

characterised by social festivities and band music.

A papal

indulgence was necessary before the dissection was proceeded with,
while,/

.
while the cadaver was decapitated in deference to the then

universal prejudice against opening into the

cranial cavity.

Padua, Montpellier and Easel were the most noted anatomical

theatres of the day

-

1550 circiter.

In England it was realised that if anatomical study was to

progress,

facilities for dissection must be provided.

To that

end in 1590 a law was passed allowing barbers and surgeons the
use of four bodies of executed criminals annually.

This law

remained in force until the passing of Lord Warburton's Anatomy
Act in 1632, when a more bountiful

was to be had.

aaoadLP-Ta447ttnEclota

supply of subjects

Extreme scarcity of anatomical material, together

with medieval mysticism and superstition did not tend to advance
the science.

These facts, together with the indefinite and

often inaccurate descriptions to which our predecessors were
educated, render their work the more wonderful and their endeavours
the more praiseworthy.

Harvey's disvroval in the early part of the 17th century of

Galen's doctrine concerning the ventricular pores and circulation,
and his own work on the circulation, must be ranked as possibly
the anatomical study of primest importance during the ages, and

while we find living ana working about this period such men as
Wharton, Willis, Glisson, Stenson, Cowper, de Graaf, Peyer,
Schneider, Virsung and Malpighi,

push forward towards our subject;

space and time demand that we

though perhaps it may be men-

tioned here that in 1697 an anatomical theatre was erected in

Surgeon's Hall, Edinburgh, and that in 1705 Robert Elliot was

appointed/

appointed first professor of anatomy in the University of
Edinburgh, a post afterwards so ably filled by John Goodsir of
Fife, with the progress of anatomical study during whose lifetime

we are concerned.

7.

History of Anatomy during the life -time of John
Goodsir

Perhaps,

(1814

-

1867 a.d.).

that the interest of the reader may be maintained

and that the subject be rescued from degenerating into the mere
setting forth of chronolôgical facts, it might be well to deal

with each of the illustrious anatomists who became famous during
the life- time of John Goodsir,

per se.

By the subjects being

treated in this manner it is hoped that a clearer and wider com-

prehension of the wonderful work done during that period may be
gleaned and that the strong element of human interest, peculiar
to such subjects, be not altogether lost.

It is proposed to

deal firstly with the work done by Goodsir.himself, and as the
title of the essay would seem to suggest,
of a biographical natures

some brief referencesoo_

will be made concerning him.

John Goodsir was born in Fife in 1819, a little time after
the great life work of Honro, Bichat and the Hunters had been

brought to a close.

The progenitors of his family are said to

have come originally from Scandinavia, in connection with which
it might be added that Scandinavian traders are known to have

visited the shores of Fife, many of them eventually settling there.
The family motto "Virtute et Fidelitate" appears to have been

particularly well acted up to by the family generally and by none

more than John.
Singularly pure as a boy;

open -faced, open -hearted, kindly,

honest and unostentatious as a man, he seems to have imbibed
the/
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the hereditary desire of his family for worldly distinction and
at an early age to have fitted himself for the great struggle of

His family up to the 18th century were farmers,

life.

school-

masters and traders, after which time the professions, particularly medicine, appear to have claimed their attention and

ability.

Passing from the Burgh and Grammar Schools at

Anstruther, he as

an art student soon attracted attention by

his forwardness as a scholar at St. Andrew's.

Studying natural

history under Dr. John G. Macvicar we see him prosecuting his
researches in pools, fishing -nets, quarries and in the Encyclo-

poedia Brittanica.

After five years apprenticeship to dentistry, during which
time he was laying the foundation for his later magnificent

treatise on "The Teeth ", he matriculated at Fdinburgh and was
soon absorbed in the study of descriptive anatomy under the famous
Dr. Knox at Old Surgeon's Hall.

About this time Lord Warburton's

Anatomy Act (1832) came into force and must be regarded as an
important landmark in the development of anatomical knowledge,
for not alone by the expertness of the few, but by the all -round
ability of the many, must the value of the study of anatomy be
judged.

Previous to this time teachers and students in their

zeal for a correct and practical knowledge had, owing to the

restricted number of bodies obtainable, been forced
"subjects" in a manner not sanctioned by law.

to secure

The dead were

exhumed by "Resurrectionists" described in the language of the
Chronicler as "vile rascals ", but when Hare and Burke took to

suffocating/
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suffocating at their hostelry their intoxicated guests, two of

whom were found in Knox's rooms, the ultimum had been reached,
public opinion was shocked and the Anatomy Act passed, which

provided that all unclaimed bodies should, under proper conditions,
go to the medical schools.

Knox was mobbed, threatened with

hanging and generally vituperated but with characteristic calm

outfaced his enemies, eventually defending himself in writing.
The episode in no wise shook the faith of his pupils in their
great teacher.
The part played by Knox in advancing anatomical :study during

this period cannot be overlooked,

Plain of feature, fluent,

courteous and dramatic, he was restoring the anatomical reputation
of Edinburgh, which had suffered somewhat under Honro,

tertius.

The attendance at his lectures numbered 504, the largest known

before or since in Britain.

His pupils sat enthralled by his

easy, graceful, effective, aid at timesprophetic, style.

As

evidence of the prophetic nature of his remarks, the following

may be instanced:

"On his attention being drawn to a marked

point of bone on the lower and medial third of the humerus, and
all humeri in his collection being examined, Knox after some

thought exclaimed 'This is a rudimentary structure, Dr. Lonsdale,
and rest assured you will some day find in man a supra -condyloid

foramen, transmitting the brachial vessels and median nerve as

you see in the carnivora'".

The prophecy was verified in the

practical rooms within a few weeks.

But more of the famous

Knox anon.

Goodsir was recommended by Dr. John Reid, one of Knox's

demonstrators/

lo.
demonstrators, to Professor Alison as the person best fitted to
go through a series of dissections on practical anatomy and so

well did he fill the part that he might be seen modestly demonstrating the parts of the mollusc and their uses to the pleased
ear of the philosophic Alison.
His first public utterance on anatomy was on the Movement of
the Tongue of the Chameleon.

Later, after many earnest solicit-

ations, he delighted the Anatomical and Physiological Cociety with
a novel and elaborate paper on the Snail.

In 1830 he completed

his investigations of the teeth and, being pressed, communicated
his results "On the Origin and Development of the Pulps and Sacs
of the Human Teeth" to the British Association for the Advancement
of Science.

Many papers had previously been written on the

subject, but Goodsir's was epoch -making, containing facts new

to science and completely setting at rest momentous questions in

that department.

The result was highly gratifying to Goodsir

as it immediately brought him into touch with minds, the most

scientific in Europe.

He divided dentition into three stages,

the Follicular, the Saccular and the Eruptive, also describing a

stage previous to the follicular during which the follicle or sac
does not exist and the future pulp is a simple papilla
free surface of the gastro -intestinal mucous membrane.

on the
At the

end of the sixth week of emrbyonic life he found a depression

along the edge of the jaw in the mucous membrane of the gum.
He called it the primary dental groove.

By the thirteenth week

he observed ten papillae arising in succession in each jaw,

constituting/
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constituting the germs of the rudimentary pulp of the milk teeth.
In respect of this stage the upper jaw is earlier than the lower.

Each individual follicle, with its papillae, vessels and nerve
twig, resembled a large hair bulb.

As the papillae grew they

showed peculiarities of form corresponding with the crowns of

future teeth.

After a time the groove became obliterated and

the follicles were converted into closed sacs, thus beginning

the saccular stage.

The milk teeth used to be considered the

parents of the permanent teeth.

Goodsir showed they are laid

down separately and independently,

being formed side by side

from independent portions of the primary dental groove and may
be regarded as originating at the same time as the milk teeth,

which however develop more rapidly.

The faithfulness, attention

to the minutest detail, and historical sequence of the description

lent a character to Goodsir's research which no previous book
on the subject possessed.
The adriousity of ages as to the "cosmic atoms, the

corpuscles, and the genetic forces of life" was set at rest in
1838 by Schleiden and Schwannywho in that year announced the

discovery of the primitive organic corpuscle

-

the cell.

Their

discovery was naturally the result of work with the microscope,
and,without in the least detracting from the merits of their

research and its magnificent result,it is urged that had Hewson's
observations "On the Central Particle of the Blood"
R.

(1773)

or

Brown's investigations on the nucleus of the vegetable cell

(1831) been extended, England might have laid to her credit the

honour of the cell discovery.
period/

However, there were at that
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period many capable observers and workers in Britain.

London

boasts, as worthy representatives in the cellular theory, Bowman,

Sharpey, Carpenter, Gulliver, Simon, Busk and Paget;

men as Martin Barry, Allan Thompson (embryology),

J.

while such
Hughes

Bennet and Goodsir, one of the keenest and acutest observers
of cell life, were to be found engaged in research in Edinburgh.

In 1846 Goodsir became Professor of Anatomy in Edinburgh.

He insisted on microscopic work as an essential to anatomical

study.

His early fondness for mathematics led him to inquire

with mechanical mind into the movements of joints and natural
organisms.

The Teebers and Meyer had dealt with the subject

previously but it remained to Goodsir to apply the master's
touch.

He showed that the articular surface at the end of a

bone, though a continuous surface, is yet subdivided into certain

definite areas and facets, each of which performs certain

definite work in the movement of the joint.

In extension, he

pointed out, that corresponding facets on opposite articular
surfaces are in apposition, and that these in flexion may be
widely separated, other facets being brought into contact.

He

pointed out that masses of fat so frequently met with in joints
"act as movable stuffing pads, which not only smear synovia over

opposite cartilaginous surfaces, but steady the movements of the
joints by passing into the spaces left between opposite surfaces

during articulation ".
Goodsir also did excellent work on the development of the
thyroid, thymus, and the supra -renal bodies and, besides

confirming/
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confirming the work of Sharpey,.Weber, Reid, Hunter and Owen
on the placenta,

observed and named parts previously unobserved.

Huch of his knowledge was gained by the aid of the microscope,
against the abuse of which he was careful to warn his pupils.
In the temple of comparative anatomy and zoological research

Goodsir has gained a permanent niche and his death in 1867 robbed
the world of science of one of its most earnest and faithful
explorateurs and the University of Edinburgh of one who never

for an instant lost sight of the dignity and motif cf his own high
calling.
The great Scottish anatomist and father of the physiology of

the nervous system, Sir Charles Bell (1774

-

1842) stands a

remarkable and lovable personage in the period under review.
A student at the High School and subsequently at Edinburgh

University, he sowed the seeds of knowledge which afterwards

fertilized so splendidly, adorning the Autumn and Winter of his
life and rendering imperishable the fame of the retiring and

spiritualistic scholar.
His most important work was thaton the anterior and posterior

spinal nerve roots.

Celsus had pointed out distinctions between

nervous functions, but he produced no experimental proofs, so that
his idea was nothing more than a presentiment.

In 1811 Bell

published a work dealing with the anatomy of the brain and nervous
system in which occurs the classic sentence:
roots of the spinal nerves

I

found that

I

"On laying bare the

could cut across the

posterior fasciculus of nerves which took its origin from the
posterior/
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posterior portion of the spinal marrow, without convulsing the
muscles of the back, but that, on touching the anterior
fasciculus with the point of a knife, the muscles of the back
were immediately convulsed ".

By this discovery he had demon-

strated the function of the anterior nerve roots.

It remained

to Magendie with his unsparing scalpel to demonstrate, eleven
years later, the function of the posterior roots.

Had Bell

not had a deep objection to vivisection it appears most probable
that he would have demonstrated the posterior before the French-

Flourens shows the curious contrast that governed the

man.

work of the two men, whose claims to priority cawrthe matter
--

led to such debate.

"The one more meditative and reflecting,

the other a man of action rather than of thought;

the one

looking upon experiments as a subordinate, but necessary, aid,
the other regarding ideas as superfluities;

the one probably

would never have tried experiment had he not previously, conceived
ideas, the other, perhaps, would never have conceived ideas had

he not begun by multiplying experiments.."

Greater part of the honour of the discovery has been
awarded to Bell.

Scientific France had long recognised his

great claim, and Magendie was one of the first to offer his congratulations.
In 1629 he demonstrated that the fifth nerve is sensory -

motor, discovered the nerve now known by his name

Bell

-

-

the nerve of

and demonstrated on a monkey that lesion of portio dura

of the seventh nerve causes facial paralysis.

At that time on

the London stage was appearing a comedian who could display wrath,
scorn

15.

scorn,

joy,

anger, in fact all the passions, on one side of his

face while the other remained comically stolid."

hell's

demonstration of the seventh nerve took naturally something from
the merit of the performance.
"Nothing is true but the beautiful" is characteristic of

Bell's ideas on anatomy,

art and life generally.

Ile

admired

the sculptor's art, particularly Michael Angelo's noble con-

ception of the august form of man, while) like many another great

anatomisthe himself was no mean artist with the brush.

Generous

to a degree he could never so much as think that those, who

seconded him in his experiments and based their work largely on
his, were indebted to him.

Thus, he had no thought of claiming

the idea of "reflex function" of the spinal medulla,

discovered

by Dr. Marshall Hall while pursuing his researches on the nervous
circle (1833).

Hall's work gave "reflex action" a permanent

place and in justice to him we must say that though perhaps he
was influenced by the Bell -Ma endie experiments, his own work was

original and carried out in apparent ignorance of that of any of
his predecessors.
One of the most remarkable and impressive personalities

associated with the development of the study of anatomy in

Britain during the period we are considering was Robert Knox of

Ayr (1791

-

1662) who was, as has been previously pointed out,

the most famous lecturer and conspicuous anatomist of his day.

Never before had such marked anatomical zeal been displayed or
had the future of the Edinburgh school held such high promise
as under his leadership.

the/

He is said to have passionately loved
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the approbation of his class and to have faithfully tried to

earn it.

His intellectual strength, his classical allusions,

his masterful face, his dramatic manner and the punctilious

smartness of his apparel made him a lecturer for whom it would

indeed be difficult to find a prototype.

Space precludes our

dealing with his interesting personal characteristics or the

entertaining episodes of his career and bids us proceed to the
estimation of his work as an anatomist.
In 1823 he read before the Royal Society in Edinburgh

the important results of his "Observations on the Comparative

Anatomy of the Eye" in which he pointed out that the ciliary
muscle, which up to this time had been called by anatomists the
ciliary ligament, was the essential factor in the adaption of
the eye to different distances.

This discovery is the more

remarkable as, the achromatic microscope not then having come
into use, the nature of muscle fibre was not known.

He also

about this time amplified our knowledge of the foramen of

Soemmerring.

In connection with "Painful Crepitation in the

course of the Radial Extensor Muscles" he drew attention to the

filamentous tissue surrounding the radial extensors and extensors
of the thumb.

He pointed out its distribution throughout the

body wherever great friction was likely to occur, also demon-

strating that it differed from synovial bursae and bursae.mucosae

and advocated its consideration in the determination of the
pathological generation of air;

thus contending for a wider area

than the interior of the real synovial capsules.
He maintained in 1836 the muscularity of the hepatic duct,

cystic/
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cystic duct and gall- bladder and, always a clear- sighted

comparative anatomist, was able to add in this connection that
he had also observed the muscularity of the ureter of the whale.

Knox did not enter the morphological field to any great extent,
which, considering his enlarged views, keen perception and love
of "Transcendentalism" is somewhat to be wondered at;

but it

is noteworthy that two of his pupils, Goodsir and Owen, came

prominently to the front, gaining high distinction in the
sphere of philosophical anatomy.

probable use of the ligamentum

His observations of the

teres of the femur are of high

importance, while he pointed out that its probable relative

variation in length in different persons might contribute to
the production of the deformity known as "in- toes ".

Knox loved the beautiful in anatomy.

His description of

the foot of a child is well worthy of quotation:
is

taper, soft,

gently traced;

bones are visible;

neither sinews,

the whole, in fact,

"Everything
nor.

veins, nor

is eminently beautiful

and in keeping with all those pleasing and graceful forms which

render the child an object of gentle attraction even to the
sternest natures of mankind ".

He was of opinion that the

female foot, if finely formed, retains in part "the infantile
character associated in our minds with youth and health, grace,
simplicity and truth, loveliness and confiding helplessness of
the person ".

The muscle of the lachrymal sac (Tensor -tarsi),

the obliteration of the tunica vaginalis testis in middle and

aged persons and the cervical ribs in man received his close
investigation, while his observations of the anatomy of the
inguinal/

in.
inguinal canal and his exhaustive work on the corpus luteum and

relaxation of the articulations of the female pelvis after
delivery are landmarks on the path of anatomical progress, in

which he was playing such

and commanding part.

a great

The zeal of Knox for the thorough development of anatomical

study is perhaps best summed up in his own words, addressed to
Goodsir:

"Medicine which appeals not to anatomy is mere

empiricism, and the zoology not based thereon is not a science ";

while of descriptive anatomy he says, "it is the broad portal
stone of the doorway by which all must enter who purpose

exercising conscientiously the arts of medicine and surgery.
Scarpa, Hunter, John Bell and Dupuytren entered by this gate."
Knox, author and orator, anatomist,

scholar and gentlemen,

physiologist, zoologist,

"tired of the world,

its humbug and

commonplace" died in 1862, five years before Goodsir, leaving
us to regret the grave injustice done him during his life -time

and to form some slight idea of the wondrous work achieved by

him in the interests of his science.
Among the most famous pupils of the celebrated John Hunter
was the surgeon and anatomist Astley Paston Cooper (1768- 1841).
Son of an English clergyman,,

L301

Riled with

the "ov

ing

madness of superfluous health" he took a keen interest in all
things boyish and healthful.

Iiis

desire to become what he

afterwards turned out to be was the result of his witnessing
operation in his later 'teens, and so earnestly did he apply

himself to the gaining of
required

a first -hand

knowledge of the work

an

io.
required by the profession of his choice that London boasts no
more popular anatomist or successful surgeon than the courteous,

handsome and clear -thinking Cooper.
At an early age we find him devoting himself with an earnest

activity to the acquisition of a knowledge of anatomy "which was
fast becoming to be regarded as one of the most valuable departments of study to which a young student could devote himself, and
k-

without a thorough knowledge of which professional practice whether
in the hands of the surgeon or the physician could be nothing more

than mere empiricism ".

The result of these early labours proved

in after years of incalculable value to himself and his profesIt is not therefore surprising that he took a deep interest

sion.

in the comprehensive lectures of the highly- gifted John Hunter,
to whose influence he owed

ta.

great deal.

After studying in

London for some years he towards the end of his course spent
some time as a student at Edinburgh.

In Cooper's time the

number of aspiring anatomists became so great and the London
schools so crowded that
before

-

a

-

although exhumation was not unknown

number of fresh individuals were induced by the tempt-

ing amount of money obtainable for subjects for dissection to
join the ranks of the "Resurrectionists ".

Accounts left by Sir

Astley Cooper show that the average figure for a "subject"
amounted to about

f.l2,

the onus of maintaining his family, in the

event of his falling within the grasp of the law)falling on the

anatomist or surgeon.
the "Resurrectionist

influence/

"

Many and interesting were the ways of
of the period and wonderful was Cooper's

influence among them.

The existence of this trade shows that,

difficult as was the way, it was not sufficiently so to stifle
the zeal of anatomist or surgeon for the advancement and

perfection of his science, and to ignore)in a treatise of this

to

nature, the Resurrectionist phase would be dealing wit
in an unfaithful manner.

subject

The Anatomy Act (1032) rang the death

knell of the Resurrectionist and his highly remunerative

and.

daring "profession".
Exceedingly interesting is Cooper's work dealing with the

applied anatomy of the ear.

Many persons applied to him for

relief from deafness, and on examination he found the drum of
the ear, as he thought, perfect.
study, however,

Closer examination and further

revealed to him that in these cases its external

surface, contrary to its natural plane, had become concave.

On

reasoning upon this circumstance he recollected that for the full
performance of its function the membrane should be stretched as
that of a drum.

This led him to the conclusion that the con-

cavity was produced by pressure of the atmospheric air on the
external surface only, its internal supply having by some means
become cut off.

Iie

saw that this could only result from closure

of the Eustachian tube.

He thought, therefore, that by making

an opening through the membrane of the tympanum, which he already

knew was not productive of any serious derangement of function
to the organ, and thus by letting air into the cavity of the ear

and equalizing internal and external pressure on the membrane,

normal conditions would be brought about.
was

His first operation

"1.

was, even to him,

an astounding success.

the use of his method on the continent.

Success also attended

Cooper received the

Copleian Medal of the Royal Society for his remarkable papers
on the Membrana Tympani.
In 1837 appeared his Treatise on Dislocations and Fractures
of the Joints" and it might be mentioned as an example of the

liberality for which he was famed, that in this as in his early

work on "Hernia ", the price was fixed by him at a sum sufficient
to defray merely the expense of the letter -press and engravings,

no allowance being made for the numerous incidental expenses of
the production.

The great and important benefits which arose

from his ungrudging dissemination of the doctrines and beliefs
inculcated in its pages were soon brought to his notice by the
arrival of appreciatory epistles from all parts of the empire.

After an important paper on the thymus, there appeared in 1840
Sir Astley Cooper's last publication "On the Anatomy of the
Breast ".

It might here be noted that Sir Astley Cooper never

studied anatomy merely with a view to the knowledge of the
parts and their relations, but with the wider and more compre-

hensive views of advancing the studies of physiology and
surgery.

For years he had been collecting material for this

paper and, on its publication, its importance and ifiterest, its
extent and accuracy rendered it epochal and when it is remembered
that at the period of its publication the author was over seventy

years/

Or)
a.. s.,

years of age, rich

anca

famous, his zeal for the advancement of

knowledge can perhaps be the more fully appreciated.

No one

realised the importance of dissection more than Cooper who, in
his private rooms, dissected daily for hours.
The interest of George the Fourth in the study of anatomy
is noteworthy.

The king possessed a very fair knowledge

of the science, in which he had been instructed as a prince

and for whom, at the desire of his father, John Hunter had

made a complete set of anatomical

preparations.

As king he

frequently conversed on the subject and received for inspection
from Cooper novel and extraordinary structures or conditions
met with in the course of anatomical investigation.

His

interest in medicines, drugs and surgical instruments was
also acute and it is said of him that, were he not king, he

might have been the first anatomist,
land.

surgeon or lawyer in the

Be that as it may, his interest in the science was in

itself an aid and encouragement to its growth and development
during his reign.
No other work perhaps is so likely to immortalise the

name of Astley Cooper as his invaluable treatise on "Hernia ".
Strange to say up to this time the treating of the disease had

been in the hands of a set of persons known as Rupture Doctors.
First Pars in France, then Cooper in England, roused the

profession from its lethargy concerning the evil, Cooper's
magnificent paper stimulating and stirring it at once.
able/

He was

PZ.
F

'-/

able to write the paper only as the result of his extraordinarily

full knowledge of anatómy, and of course,his ideas as to its

practical application.

With regard to the importance he

attached to the closest study of anatomy, it might be mentioned
that he never theorised or listened to hypothetical persons on

any subject capable of being put to theitest of anatomical
observation, while the mere mention by

a

student that he had

come across any irregularity in dissection,

even though it

were familiar to Cooper, filled him with interest.
Excellent work was also carried out at this period by

William Sharpey of Arbroath, Scotland, who wrote in 1836 some
important papers on ciliary motion and who in 1846 by the aid
of the microscope discovered the now well -known "fibres of

Sharpey was one of the first great workers with the

Sharpey ".

microscope in Britain..
Another student of microscopic anatomy was Sir William
Bowman of Cheshire who discovered and described striated muscle
(1840), which success he followed up in 1842 by being the first
to detect the basement membrane and, five years later, the

ciliary region of the eyeball.

The kidney also claimed the

attentions of his microscope, as a result of investigations of

which he was able to formulate one of the first sane theories of

secretion

of.

urine.

"Bowman's capsule" is a standing guarantee

that his name will live

tamper/

-

until,

of course,

someone sees fit to

24.

tamper with the terminology.
The great studies of comparative anatomy and comparative

embryology, both tending to the higher conception and wider

appreciation of human anatomy, were at this time proceeding
apace and perhaps in these fields there are no more imperishable
names than those of that great English trio, Darwin, Huxley and
Their work was as astoundingly original as it was

Owen.

wonderful and prolific and perhaps we can best lead the reader
to a judgment of its worth and its place in the development of

anatomical study of the day by briefly referring to certain of
the researches carried out by each.
The more or less disconnected facts pertaining to the study
of comparative anatomy were in the hands of that master- genius

Charles Darwin (1609

amplified in a

-

-

1882), collected, marshalled and

to put it mildly

-

startling fashion.

Perhaps

what interests us most in the subject under discussion is

Darwin's theory on comparative anatomy in so far as it influenced
his work on and belief in the origin of species and the descent
of man.

The evidence of the descent of man as set forth by Darwin

consists chiefly of minute and inferential proofs, and may be

briefly summarised as follows.

The early ancestors of man must

have belonged to the great anthropoid group, and have been

related to the progenitors of the orang -outang, the chimpanzee
and the gorilla.
hair,

They must have been, as monkeys, covered with

ph.

hair, both sexes being bearded.

probability pointed and capable

Their ears were in all
of.

movement.

In connection

with this last btatement a point of interest arises from an
observation of

ï

doolner, the sculptor, who pointed out to

Darwin a certain little projecting point or knob on the margin
of the ear,

observed by him during the course of modelling and

which was stated by Darwin, as the result of comparative embryological study, to represent the rudiment of the once erect and

pointed monkey -like ear -tip.

Our ancestors boasted tails,

were arboreal in habit and fruit eaters by choice, living in
some warm forest -clad land.

The males had great canine teeth,

with which they fought inter se for possession of the females.
At a much remoter period the internal anatomical peculiarities

approached those of the lowest animals and the eye was provided

with

a third eyelid or

nictitating membrane, seen in birds and

fairly well developed in the ornithorhynchus and the kangaroo,
as well as in a few of the higher mammals,

like the walrus.

Peering still further back along the dim vista of ages, Darwin
saw the ancestors of the modern man as aquatic animals, allied
to the mud -fish;

for our lungs are known to consist of modified

swim- bladders that once may have served our humble ancestors as
floats.

The gill- clefts on the human embryo still point to the

spot where the branchiae no doubt existed.

In connection with

the human embryo, let it be noted that in its early stages it

closely/

/,6.

the human creature at

closely resembles the lower animals,

certain stages being almost indistinguishable from the dog,
the bat, the seal and especially the monkeys.

At a very

early age he possesses a tail, slight and projecting;

at

another the great toe is shorter than its neighbours and projects like a thumb at a slight angle;

at

a third the convol-

utions of the brain reach a point of development about equivalent to that of the adult baboon.

To resume from the point

At which our ancestors revelled on the tide -washed shores:

the heart then took the shape merely of a simple pulsating

vessel and

a

long undivided spinal cord usurped the place of

the vertebral column.

It

is not difficult to trace back our

ancestry across the gulf of ages from the lung- bearing ganoid
to the lowest and earliest of existing vertebrates, the worm-

like lancelet, and from that to the soft jelly -like larva of
the modern ascidian.
theory!

A wonderful and at the time an astounding

It was diametrically opposed to the Linnean idea of

fixity of species and, though the idea of evolution was known
among the Greeks and had been more or less outlined

by'

others,

Darwin's array of anatomically comparative proofs and the
splendid sincerity of his work give him the place he deservedly

holds in the world of thought to -day.
We pass on to Another great contemporary of the father of

evolution.
Thomas Henry Huxley (1825

London/

-

95),

a medical graduate of

London (Darwin graduated at Cambridge), in 1845 discovered a
large layer of cells, now called by his name in the root sheath
of the hair.

As with Darwin,

a cruise of some years to strange

lands, e.g. Australia and the Islands, laid largely the

foundation -stone of his after -work.

In 1858 his theory as to

the vertebrate skull's being of the morphologic type overthrew

Owen's concept of its being an archetype,

while in 1861 he

showed that the supposed backward projection of the cavities of
the brain into the posterior horn and hippocampus minor was not

peculiar to man alone.

His essays of the Comparative Anatomy

of Man and the Higher Apes (1859

-

62)

and Man's Place in

Nature (1863) defended and ably upheld the work of Darwin.

Like

Owen and many of his famous contemporaries, he was a lover of
music, was resolute, masculine- minded and a striver for the
truth, even though he was forced to strip off the garment with

which "pious hands would hide its uglier features ".

That

Huxley was uninspired by love of gain is plainly evident from
an excerpt from a letter to W. Macleay of Sydney

finally decided that my vocation is science and

I

"I

have

have made up

my mind to the comparative poverty, which is its necessary
adjunct, and to the no less certain seclusion from the ordinary

pleasures and rewards of men ".

In all his subsequent labours)

imbued with the new spirit of anatomical inquiry then gaining
ground, he faced all problems in that science in the spirit in

which the physicist is wont to face his.
is a matter of common knowledge.

comparative/

His striking success

His work was largely

28.

comparative and anthropological leading to the publication of

such works as "clan's place in Nature ", "Evolution and Ethics"
and the like, the nature and trend of which may be perhaps

estimated by the aid of a quotation:
covered that the Biamang'

s

"Flower has recently dis-

brain is an even more curious

exception to the general rule than that of Mycetes, as the
cerebral hemispheres leave part not only of the sides, but of
the hinder end of the cerebellum uncovered.
As it is one of the anthropoid apes, and yet differs in

this respect far more widely from the gorilla than the gorilla

differs from man,

it offers

a

charming example of the value of

cerebral characters.
Might it not be well to allude to the fact that the

existence of the posterior lobe,

posterior cornu and hippocampus

in the Orang has been publicly demonstrated to an audience of
The result of close

experts at thé College of Surgeons."
investigation,

"i

tan's place in Nature ",

based on reasoning and

anatomical proofs of telling weight, naturally offended the
susceptibilities of many but the author was more than pleased
at its reception in the scientific world,

and as to the multitude

and its opinions, he complacently pitied-them.

praevalebit

-

some day, thought he.

Veritas

He worked and fought for

the truth, not for controversial victory or personal triumph,

never descending to mere abuse,as is the cult among many
opponents of Christian dogma.

Another/

2o

Another of that great galaxy, the distinguished Owen
afterwards Sir Richard

-

-

was born at Lancaster in 1804 and in

due course graduated in Ledicine at Edinburgh.

An anatomist

of the first rank always, he acquired a love for comparative

anatomy during his work in making a classification of Hunter's

famous collection.

Iiis

writings are wonderfully varied and

full, most of them dealing with matter which does not immediately

concern us, and added in no small degree to the learning of his,
and subsequent times.
Cuvier and Dr. Rousseau had dealt with the comparative
anatomy of the teeth, but research in that particular direction
has probably never been more ably or exhaustively carried out

than by Owen.

It seems

strange that the dental system has always

been of the deepest interest to both the anatomist and the
naturalist, but when we realise that the successful man in either

department must necessarily be imaginative and that the teeth are
so intimately related to the arriving at a knowledge of the food,

habits and classification of the animal,

perhaps it is not so

surprising as at first sight it might appear.

Owen's

"Odontography" is a work of weight and was a decided acquisition
to anatomists of the period, for whom he also afforded matter for

speculation and research by his treatiseion "Classification of

Mammals by Brain Characters" and the "Ideal Vertebrate type ".

His

attitude towards Darwinism cannot scarcely be said to have been
actively hostile, though he was naturally loath to renounce his
own theory of "Archetypes" in favour of the new doctrine.
though/

Still,

30.

though not

a

disciple of Darwin, Owen by his researches did much
`

to furnish proofs of the probability of the great doctrine of
evolution.
A pupil of the exacting John Bell and later professor of

surgery in the Royal College of Surgeons in his native city
(Edinburgh), John Lizars (1783

1860), apart from his work of

-

purely surgical importance, will best be remembered for the

production of a series of fine coloured plates in the form of
an atlas, his "System of Anatomical Plates ".

A constant and

thorough dissector, the work was the result of his labours in
that most important institution

-

the dissecting -room.

Another brilliant anatomist and constant dissector we
find in the person of the Scottish surgeon and Edinburgh
graduate, Robert Liston (1794

-

1847).

Purely to his being

such an accomplished anatomist does he owe the fame he has won
as being one of the most rapid and skilful operators known.
It will be seen that co- incident

with the great importance

attached to the value of dissecting and the consequent increased
spread of first -hand knowledge of anatomy,

the great anatomists

of the day were naturally becoming surgeons, compared with whose

work that of their predecessors, valuable in its own day, was
now relatively elementary.
generally.

That is, of course, speaking

Great and important exceptions might be instanced.

The history of anatomy, in fact, during this period is so

closely allied to the history of surgery, that though we must

push/

push on with the former, we find it difficult not at least to

refer to the latter,

and at least to mention Stich celebrities

as Sir William Fergusson (1008 - 77)

of Prestonpans, the

father of conservative surgery; and James Syme (1799

-

1070)

of Edinburgh, whose name has so far been preserved in connection

with the surgery of the ankle- joint;
William Wilde of Ireland;

Sir

Teale of Leeds;

William Porter (larynx and trachea)

and John Hicton, both of Guy's Hospital;

James Wardrop of

Edinburgh, and Samuel Cooper.
The year 1855 witnessed an event of anatomical importance,

noteworthy in that it allowed of observation of the larynx of a

living subject.

Manuel Garcia (1305

-

1096), a Spanish singing

master of London, in that year invented an instrument which

enabled him to examine the throats of his pupils.

Iiis

initial

work was afterwards perfected by Türck and Czermak, and hence f orward we

see the laryngoscope and like instruments important

adjuncts in the determination of pathological conditions of the
throat.

Another name of note inseparable from a history of anatomy
is that of the famous English surgeon,
;rodie (1783 - 1862).

Sir Benjamin Collins

As with other famous surgeons, his skill

was the result, primarily, of a thorough and first -hand knowledge
of anatomy.

Physiologic experimentation occupied

a

great deal

of his time and attention during the early part of his career,

many important researches being conducted by him in that field
before/

.
before the birth of Goodsir.

In

10.14

he wrote a highly

valuable work on the influence of the pneumogastric on the
secretions of the stomach.

Five years later another famous

paper resulted from the observations concerning the joints.
The paper is regarded as a classic dealing, as it did, in a

minute and splendid manner with the pathology and surgery of
joints in a diseased condition.
He was the first to realise the surgical importance of the

subcutaneous vessels, which realisation he in 1014 carried into
effect by performing the first operation for varicose veins.
Brodie, like Cooper, was conspicuously successful, his

clientéle being numerous and his remuneration handsome.

Wholly unobsequious, he was beloved of rich and poor, student
and confrere alike.

He cannot be said to have made discoveries

of purely anatomical importance, but his work and research seem

so inseparable from, and so largely the result of anatomical

study, that he could not well be omitted from a discussion of

the anatomical history of his day.

Leaving the wonderful anatomists of Britain, and, perhaps,

having been able to form some small appreciation of their
equally wonderful work we must remove the feild of our inquiry
to other countries in which anatomical research of a somewhat

different nature was proceeding.

It will be

noted that, though

during this period many discoveries in microscopic anatomy had

been made in Britain, on the whole the bulk of the great and
important/

33:

important research belonged to the domain of "gross" anatomy,
in which field Britain during the life time of Goodsir

undoubtedly held a proud position.

34.

After the passing of Spallanzani from Italy and the

Mac ob

.f444444-,rAr.-

Scottish -born Hunter from England, the Aimmompa4. anatomical
A

labour ile=elf in particularly propitious times to France.

The

recent advances in many lines of science had brought forward

fresh data which awaited classification and France at that
time in Curvier and Bichat was able to provide the minds

capable of carrying such classification into effect.

work was mainly of a zoological nature.

Curvier's

Bichat dealt more

wholly with human tissue, which he divided into membranous,
muscular, glandular, vascular, et cetera.

Bichat's work

seems so simple and obvious that we are forced to wonder how

anatomists who had gone before could possibly have overlooked
it.

Subsequent workers certainly did not find the distinction

between the tissues so fundamental as Bichat had supposed but
that can detract nothing from the value of his work or from
its effect on anatomical study during the time of Goodsir.

France, during the period under consideration, is more

remarkable for the strides made in physiological than in
anatomical research, but certain of her discoveries in the field
of the former are not without interest in the consideration of

the latter.
To Bell has pride of place been awarded for his discovery

and demonstration of the anterior nerve roots.

Had he not a

deep -rooted aversion to vivisection he might easily also have
To the bold vivisector,

demonstrated the posterior.
a native

of/

of Bordeaux (1703

-

Magendie,

1655), however, falls the honour

JJ.

of being the first lucidly to interpret and demonstrate both

motor and sensory roots.

Ibis

work on the subject was made

public eleven years later than Bell's and was of surpassing
importance to both physiological and anatomical worlds)which
about this period were beginning definitely to diverge,

the

workers in the one field being distinct and apart from those in
the other.

In 1825 Magendie showed that excision of the cere-

bellum and lesion of the optic thalamus produced what he called
"mouvements de mandge ", while in connection with the circulation
he showed that the then common idea of "points of election" in

blood letting was entirely absurd, since the effects of venesection

are the same at any point.

Another French physiologist contemporaneous with Magendie,
and one who also made discoveries important to us in the

estimation of the great anatomical work done during the period
was Flourens, who in 1837 pointed out the bilateral centre of

respiration in the spinal medulla.

Iie

also, as the result of

experiments on pigeons, pointed out that the brain is the centre
of volition and that the cerebellum determines the preciseness

of our co- ordination of movement.

Iie

also demonstrated the

effect of lesion of the semi- circular canals, pointing out
that cleavage in any particular plane will produce rotatory

motion and loss of equilibrium round an axis at right angles
to that plane.

In connection with the brain it might be

pointed out that another Frenchman, Bouillard (1796
1825

-

1881), in

36.

1825 was the first to peint out that aphasia is correlated with
a

lesion of the anterior lobes, and that in 1856 Panizza and

Joseph Swan simultaneously noted the relation of the optic thalamus to one -sided sensation, particularly in relation to the eye.
The ¿rent anatomical achievement of that master- physiologist,

Claude Bernard, was his exposition of the vaso -motor mechanism
(1851
a

-

53) and his demonstration in 1858 that the sympathetic is

constrictor and the chorda tympani a dilator of blood vessels.

His other great work, such as the discovery of the glycogenic

function of the liver, etc., is too purely physiological for us,
and almost with regret we feel constrained to pass on, but not

without succumbing to the temptation to quote his pleasing and
almost poetic advice:

"Put off your imagination" pays he,

"as

you take off your overcoat when you enter the laboratory, but
put it on as you do your overcoat when you leave the laboratory

".

A youth of romantic aspirations and literary leanings, he was

advised

-

and fortunately for us took the advice

-

to drop the

pen in favour of medicine.

Another well -known worker in establishing the practical
aspect of cerebral anatomy was Paul Broca (1824

-

80).

Famed

to the student as the discoverer of "Eroca's area" he is perhaps

even more famous as an anthropolopst, in which branch of
science he originated methods of determining the ratio of the

dimensions of the brain to those of the skull, elaborated the

standardization of the measurements of bone and the classification
of the colours of hair and skin.

frontal/

He established the third left

37.

frontal convolution as the centre of articulate speech (1861).
IHIe

is regarded as being the founder of modern surgery of the

brain and modern French anthropology.
Passing over such men as Larrey, the famous surgeon of
the "Grand Armée" (Bell was the surgeon at that time on the

Continent with British arms), Dupuytren, N alton, Malgaigne,
Lesfranc, Velpeau and Pasteur, we leave the famous French school
of the day to proceed to another country in which anatomical

study was developing on entirely different lines.

38.

The perfection of the microscope by Dr. William Hyde

Wollaston, Brewster, Herschel, Amici and that famous English

amateur optician Joseph Jackson Lister, who made the compound
microscope a practical instrument instead of a scientific toy,
2

-

influenced greatly the advance made during the early half

of the 19th century.

Lister began his studies of the lens in

1824 and read his epochal paper before the Royal Society in 1830.
The reading formed an event of the utmost importance in the

history of minute anatomy and placed discoveries of momentous
importance within easy

;:cope of

him who had eyes to see and

wit to interpret.
It

is not therefore to be

wondered at that in Germany

during this period the study and development of anatomy pursued
not so much the gross as the histological and functional path-

ways.

Therefore we find that in that country anatomical

investigations assumed much of the physiological aspect.

Of

the great Teutonic names of the day that of Johannes Müller
(1801 - 58)

claims our attention first from the fact that besides

being an eminent scholar and an original and thorough investigator,
he exerted a wide- spread influence, as may be gathered from the
fact that such men as Schwann, Henle, von Köllicker, Du -Bois
Reymond, Helmholtz and Virchow are numbered among his pupils.
He made many physiological discoveries, but only those which deal

more directly with his research tending to increase the store
of anatomical knowledge will be discussed in this paper.

1825/

In

39.

1825 while engaged in embryology he discovered the duct
(Miillerian) which now bears his name,

though in 1840 he erred

in maintaining that the respiration of the fetus is carried on,
not by the placenta, but by a special plasma secreted by the

maternal blood.

As a histologist he in 1830 did important

work in grouping the connective tissues and describing, by
the aid of the microscope, the anatomy of the glandular and

cartilaginous tissues.

Associated with his name also are

discoveries of a more purely physiological nature such as the
law of specific nervous energy, his explanation of colour
sensations, his discovery of the function of the bristle cells
of the internal ear and his experiments on the vocal cords.

Of tireless energy and bodily strength to allow of its util-

ization, of magnetic personality and singularly personal
charm, Mftller influenced and stirred to highest endeavour all

with whom he came in contact and the value of his life's work
must be judged not merely by what he did himself, but by what
his famous pupils, fired by his enthusiasm, were able to

accomplish even during his lifetime.
Of :Miller's pupils, Schwann and Henle concern us most in

the subject under discussion.

Schwann (1810

near 8fisseldorf on the Rhine.

At the age of 27 he discovered

-

82) was born

that voluntary muscle exists in the upper part of the

oesophagus and a year later announced to the scientific world
the discovery of the sheath of the axis cylinder of nerves.

He/

40.

Iie

also about this time investigated the laws of muscular

contraction in respect of their physical and mechanical aspects,
demonstrating that the tension of a contracting muscle varies

with its length.

In 1339 he published what was destined to

become a classic on the cell theory.
Schleiden, who after studying law and medicine became a

professor of Botany, had been investigating extensively with the
microscope.

The most important outgrowth of his observations

of the nucleus

-

for which he frankly acknowledges his indebted-

ness to Robert Brown

-

did not spring from his own labours, but

from those of his friend Schwann, to whom he mentioned his
discovery a year previous to its publication.

At the moment

when these observations were communicated to him, Schwann was
puzzling over some details of animal histology which he did not
understand.

Johannes nailer had called his attention to the

resemblance between certain vegetable cells and certain cells
in the chorda dorsalis of the embryo.

Schwann himself had

discovered a corresponding similarity in the brachial cartilage
of the tadpole.
of.

epidermis.

Henle had also shown the cell -like appearance

Indeed the cell-like characteristics had become

of common note among students of minute anatomy.

Schwann felt

that this could be no mere coincidence but he could gain no
clue towards a solution until Schleiden called his attention to

the nucleus.

He then reasoned that since the tissue is so

similar in animal and vegetable and the nucleus so important
(it/

41.
(it had already been proved so)

in the vegetable cell, it must

therefore be similarly important in the animal cell.

His

researches soon showed the correctness of his assumption and the

long current idea that animal tissues grew as the result of a
sort of deposit from the blood vessels, was now discarded for
ever, and thus did anatomical studies become more and more

microscopic and the cause of disease investigated in respect of
the unicellular organisms attacking the cell.

Schwann and

Henle, according to Henle, were at this time earning the

equivalent of

per year, Schwann living in a small room in

£.18

a second -class restaurant.

Almost immediately after his

discovery he was called to Louvain.
The bulk of Schwann's teaching was done in Louvain and

Liège and if we are to judge from Professor Ray Lankester's
comment, it could not have been in advance of the times.

For

the last forty years of his life he seems to have busied himself
but little and "to hear him discourse on the progress of

histology and the germ theory of disease was a pleasure no
less startling"

says Lankester,

"than that which could be

conferred by one risen from the dead ".

Always amiable and

unpretentious, there is a pathos about his lethargic later years
that render him unforgettable and perhaps doubly remarkable.
Henle (1809
nature.

-

85) was of a more energetic and inspiring

His lectures were vivid, his personality of exceeding

charm and sincerity, his tastes artistic and his friendships
romantic/

/12.

romantic, including such men as Mendelssohn, Humboldt and

qustaV Magnus.
time.

He was one of the greatest anatomists of all

To him we are indebted for his laying the foundation

of our knowledge of the epithelial tissues.

He was the first

to describe columnar and ciliated epithelia, and epithelia

cutaneous and intestinal.
of the bladder,

He discovered the internal sphincter

the internal root sheath of the hair, smooth

muscle on the endothelial coat of the smaller arteries, the

vestigial nature of the posterior lobe of the pituitary body and

many other important structures of the brain.

He dealt with

the histology of the cornea and gave the first accurate

description of the morphology and development of the larynx,
while Henle's tubules of the kidney discovered in 1862 paved
the way for our modern theories of the formation of the urine.
Ilis

anatomical publications are of

a

high order and, as were

the works of so many other great anatomists,

by himself.

were illustrated

We must regard Henle's work as epoch- making and

the more praiseworthy from the fact that he found time to

dizzy height ",

acquire skill at music, to "scale Parnassus'

to form interesting and lasting friendships and to win the

esteem and love of his pupils.
Working contemporaneously with Haller and his pupils was
"the father of the new embryology" von Baer

Born in the

Riiissian

(

1792

-

1876).

Baltic town of Esthland he received

professorships successively at Dorpat, Konigsberg and Petrograd

then/

-
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then known as St. Petersburg

-

and where others had studied

merely the chick in ovo, von Baer delved more deeply and was the
first to make embryology a comparative science.

Wolff in

1768 had foreshadowed the germ layer concept, describing in the
development of the intestine "leaf- like" layers.

In 1817

Christian Pander and von Baer gave out that these layers were
three in number.

von Baer continued his labours in this field

and as the result of his investigations between the years 1828
and 1834 showed that these layers were not true tissues of the

developing organism but were the germ layers from which the
alimentary canal, the nervous system and other parts of the

organism were unfolded and that these parts being completed, the

germ layers disappeared.

He erred in describing four layers.

That the middle layer, which he thought to be two separate
layers, was in reality single, being made up of two sheets,
was shown in 1345 by Remak, who then first used the now familiar

terms ectoderm, endoderm and mesoderm to describe them.

In

1827 von Baer discovered the mammalian ovum and the notochord,

while his studies of comparative embryology were so exhaustively
and accurately carried out that his name must be bracketed with
that of Cuvier of France as the founder of modern morphology.
vim i7ap0

It will be noted that the bulk of 44ts work was done before

Lister had made the microscope a practical aid in investigation
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Remak having the advantage

of it in detecting the single nature of the middle layer which

von/

von Baer had thought to be two separate folds.

During the last

forty years of his life, the great emlryologist sojourned in

Russia investigating the physical geography and anthropology
of the land of his birth.

Another celebrated worker in anatomical minutiae and contemporaneous with the illustrious men named in this connection
was the Bohemian, Purkinje (1787

-

1869).

He graduated at

Prague but on account of his being a Slav, against which race
the Germans bore prejudice, he was "coldly received" on his

being appointed Professor at Breslau (1823), which post he

received largely through the influence of Goethe, who early
saw and admired the commanding genius of the man.

His unpre-

tentious manner and high intellectual qualities, however, soon

overcame the prejudice and set to work to add to the already
formidable array of anatomical facts then accumulating.

In

1825 he described the germinal vessels of the embryo and later

discovered and described in succession the sudoriferous glands
of the skin and their excretory ducts,

the cells of the

cerebellum which now bear his name, the lumen of the axis

cylinder of the nerve, the ganglia of the brain and the "Purkinle
fibres" of the heart muscle and of the uterus.

He was the first

to point out the importance of finger prints (1823).

He de-

scribed ciliary motion and was the first to investigate the

ground -substance of the embryo, which he named "protoplasm ".
In addition to his anatomical work he was a physiologist and

pharmacologist /

45.

pharmacologist of the first order, many important discoveries
in those branches of science being placed to his credit.

Of a

retiring disposition he, like Carl Ludwig, worked not for glory,
and it is said of him, as of Ludwig, that the dissertations of
his pupils very frequently represented the views of the great

master

himself.

Remak, von Köllicker, Hyrtl,

Schultze and His are anatomists

and microscopists of the German school whose work must be con-

sidered in a discussion on the development of anatomical study

during that remarkable era, 1814

-

1867.

Remak who, it has already been pointed out, corrected von

Baer's erroneous description of four embryonic germinal layers
and first named ectoderm, endoderm and mesoderm,
Posen, in 1815, of Jewish parents.

was porn in

He is best remembered for

his discovery of non- medullated nerve fibres in 1838, the

ganglionic cells in the sinus venosus of the frog heart 1848,
while in four years later he made his great discovery

-

that

the proliferation of the cell in the formation of tissue is not

endogenous, as Schleiden and Schwann had supposed, but is the
result of cell- division;

a fact which no present day student

of

medicine is permitted even momentarily to forget.

von Köllicker
Dialler and IIenle,

(1817

-

1905), a Swiss, studied under

becoming in 1846 Professor of Anatomy at

Zurich and a year later filling a similar high post at WIrsburg.
He, like his great masters, added his quota to the store of

anatomical wealth then in the process of compilation.

says/

"Iie"

4G.

says Minot,

"knew more from personal observation of the

microscopical structure of animals than any one else who has
ever lived ".

In 1843 he described the segmentation of the

ovum and was the first to show that spermatozoa originated in
the testicular cells and that they fertilised the ovum.

A

wonderful comparative embryologist he, in 1061, published his
important work on the relation of the notochord to the adult
spine and skull.

Sharpey had already described the growth

and ossification of bone and his work von Höllicker verified.
The publication of his text books on "Microscopic Anatomy" and

"Human Histology" are noteworthy from the fact that they were
the first text books of the kind put forward.
he was strong, grave and dignified.

In appearance

That he was an able

theorist there can be no doubt, while the tireless energy and
fruitful results which characterised his labours in the fields
of anatomy and zoology was fittingly rewarded by the Bavarian

and Prussian Governments which conferred upon him high distinctions.

Schultze (1025

-

74),

anatomist at Halle and Bonn, con

-

tributed in 1858 an important monograph on the nerve -endings in
sense organs, dealing with the internal ear in particular.

Later,

in 1863 and 1366 respectively, he did the pioneer work in similar

research on the nose and the retina.

He, like so many other

great investigators, was of an artistic and imaginative nature,

being an accomplished draftsman and a lover of music.
Among

47.

Among so many workers in the field of microscopic anatomy it
is quite refreshing to find in the person of Josef Hyrtl
((1010

-

94) a noted and world -famous teacher and lecturer on

the gross and regional aspects of the science.

in Edinburgh,

so was Iïyrtl in Germany

-

a

As was Knox

lecturer who

enthralled and fascinated his hearers by his easy eloquence and
vast knowledge, while by witty sally or classical quotation he

added the leaven that made him the most popular lecturer on the
Continent.

IIe

is not famed to such a degree as his contempor-

aries for his great discoveries, but the influence of any great

teacher on the development of a science cannot be lightly
passed over.

He, however, discovered the portal vein of the

supra -renal capsules and in 1854 the origin of the coronary

arteries, and in 1860 published a manual of dissecting which
is

a classic

of its kind.

At Prague and Vienna he by his

engaging presence cheered students along their anatomical path
and)philologist and philanthropist,

elegant and cultured, his

resignation in 1874 left an abysmal gap in the ranks of the
anatomical notabilities of the day.

Another Swiss in the person of Wilhelm His (1831

-

1904),

taught by such celebrities as nller, Remak, Virchow and von
Köllicker, was also in the very forefront both during and after
the period with which we are concerned.

Renle and von Kthllicker

dealt with the minute anatomy of the tissues;

with their gross aspect;
origin./

Bichat had dealt

His now proceeded to deal with their

98.

origin.

He threw additional light on to the structure of the

thymus gland and the cornea, and opened up research in the
structure of the lymph glands and lymphatic vessels and in 1865

produced the great results of his work on "The tissue
and spaces of the body ".

-

layers

With generosity characteristic of

him he defended Bichat's classification asbeing related to the
germ layers and pointed out that all the serous spaces of the
body arise in the mesoderm and are lined by a special membrane,
called by him endothelial.
a

The bulk of his work was done in

period with which this paper does not deal, but it is note-

worthy that his work on the anatomy of the human embryo has

been carried forward to a unique conclusion by two of his pupils,
Franz Keibel and Franklin

P.

Mall (1910

To the famous physiologist,

-

12).

Carl Ludwig, we are indebted

for some important discoveries in the field of anatomy.

In

1856 he discovered the innervation of the salivary glands and

in 1866 the depressor nerve of the heart and the nervi erigentes.
In speaking of the heart the fact that Bidder in 1852 discovered
the ganglionic cells at the junction of the auricles and ventricles

and that von Bezold in 1862 demonstrated its accelerator nerves
and their origin in the spinal cord, cannot be overlooked.
A point of interest to the student of anatomy arose from

the invention in 1851, by Helmholtz,

of the ophthalmoscope,

by

the use of which he was able to observe the fundus of the eye

and its living and functional nerve, artery and vein, while in

1854/

49.

1854 by his invention of the ophthalmometer he was able to show
the important part played by the lens in accommodation.

Most

of his other work was of a purely physiological nature and,

though highly important, must be laid aside lest we deviate from
our path and lose ourselves in the alluring wood of Function.
Helmholtz,

it will be remembered, was one of the famous pupils

of Johannes Muller.

He was of mingled English, French and

German extraction and

a commanding figure

sincere,

in the world of science,

dignified and noble.

Thus leave we the great German school of the period which,

armed mainly with the microscope, eyes to use it and brains to
interpret, was responsible largely for the wonderful development
of minute anatomy and physiological knowledge gained during the

period under discussion.

rn.

';While

in the Old World such memorable investigations were

being carried out, it must not be supposed that anatomists in the

New were idle.

Australia might be said to have then been in the

swaddling clothes of scientific infancy, but in America work of
a highly valuable nature was being conducted by such men as

Wistar, Horner, Leidy, Morton and Godrman.

Wistar (1760
Anatomy ".

-

1818) is well remembered for his "System of

The work is now obsolete, but at the period of

publication (1614) it was remarkable in that it was the pioneer
work of its kind.

A valuable description of the ethmoid bone

is also placed to Wistar's credit.

The discovery of the tensor tarsi muscle in 1824 was made by

William E. Horner (1793

-

1853), who had studied medicine in

Edinburgh and Philadelphia.

Other important work conducted by

him resulted in excellent descriptions of the membranes of the
larynx and the muscular tube of the rectum, while from his pen
carne

some valuable treatises on anatomy, published in 1876.

He

was the first to investigate the odoriferous axillary glands of
the negro.

Morton (1799

-

1851) is,

perhaps, best remembered as a

craniologist, his "Crania Americana"

(1639) and "Crania

AEgyptiaca"

(1844) being the result of valuable and accurate

research.

They are regarded as being the first authentic works

of their kind.

In 1849 he brought forward a valuable publication

on general and microscopic

anatomy.

He was a native of

Philadelphia and a graduate of Edinburgh and ranks amongst the

greatest/

51.

greatest an-ttomists of the day.
The literary and, like so many other literary men,

impecunious Godman (1794

1830) published three works of out-

-

standing originality and merit on the fascia;

while the famous

Philadelphian anatomist, Leidy, besides his biological research
contributed to science excellent information on the comparative
anatomy of the liver and the bones (1848).
year, according to Minot,

the intestines.

In the following

he discovered the bacterial flora of

A great deal of his work was done after 1867,

the excellent nature of which may be judged from the fact that

he is considered as being the finest American anatomist of his
day.
We cannot leave the field of anatomical study in America

without reference to the famous Oliver Wendall Holmes, professor
of anatomy at Harvard (1847

-

82).

Though no anatomical discovery

of importance is laid to his credit, he has established,

Knox and Hyrtl, undying fame as

a

like

teacher of the subject.

A

perusal of his "Autocrat" or his "Professor at the Breakfast
Table" enables us at once to understand the possibilities of his

anatomical lectures, and in estimating the value of the life -work
of a man we cannot wholly overlook the great teacher in favour of

the great discoverer.

l5.

2.

From a perusal ofthe foregoing pages it will no doubt be
apparent to the reader that the period 1814
exceeding importance in the development

-

1867 was one of

ofanatomical

knowledge.

It is remarkable in that during this time the knowledge gained

was of a particularly definite and accurate nature, from which
fact this era must be regarded as epochal.

The researches in

microscopic anatomy were largely responsible for the wonderful
strides made in the study of physiology, and so closely are

many of the anatomical discoveries of the day, related to the
subject of physiology,that it is somewhat difficult to

differentiate
begins.

-

to determine where the one ends and the other

However every effort has been made to avoid the lure

of a discussion of the latter aspect and if such men as Bernard,

Pasteur, Bell and Magendie have not been discussed as fully as

we would like it is because their work, though anatomical in

certain respects, was largely of a physiological nature.

Only

those of their great discoveries bearing more directly on our

subject have been presented.

As mentioned previously,

certain skilled anatomists of the period, though they made no
first -hand discoveries of note, were responsible for great

advances in the art of surgery.

These we have been reluctantly

compelled to pass over, though the fact that they existed and
that their art flourished must not be lost sight of in consider-

ing the history of anatomy during the years under review.
We shall not endeavour to estimate the relative merits of

the/

the various men and nations engaged in the great advance made,

for it appears to us that where science is concerned distinctions
are invidious and that in the compilation of a history criticism

and estimations are unwarranted.

From a certain more or less remote period in which we
read in Virgil that "Dido nursed the wound within her veins"
we have wondered how much anatomy the ancients really knew,

and in what manner anatomical knowledge developed through the
ages.

The research entailed in the writing of these pages

has done much to clear the atmosphere in this respect and to

lead us to a full appreciation of the wonderful work done in
the development of anatomical knowledge during the epoch -

making years of the life -time of John Goodsir.
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