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Minto Hou e, the town house of the Elliot of Minto, was converted 
into a Surgical Hospital by ~ yme in 1 29. About the year 1 '7 it 
was demolished, and on its site Mr. :Falconer King, an analytical 
chemist, erected a modern building with accommodation for himself 
and other extra-mural lecturers. Professor Cos ai' Ewart gave the 
first course of Anatomy Lectures (1 7 -79), and was succeeded by Dr. 
Johnson iymington in the ummer of 1879, who held a lectureship 
till he ·was appointed Professor of Anatomy at Queen's College, Belfast, 
in 1 93. He wn. succeeded by Mr. Alexander Miles, who held the 
lectureship for two year . 1'linto Hou e then became the home of the 
School of Medicine for "\Y omen, anatomy being taught there hy Dr. ,T. 
Ryland "\Yhitaker, until the building wa old and converted into 
busine s premi e . 

The " Tew School" chool of :Medicine wa founded by a number 
of extra-mural lecturer in 1 94:. An anatomical department was built, 
and Dr. Jame ::\1u gro-rn held the lecture hip till 1 )96, when he was 
appointed Profe or of Anatomy at t ..... ndrews. He was ucceeded 
by Dr. R. J. A. Berry, who held the lecture hip till 1903, when he 
went to Melbourne a Profe or of Anatomy. The Anatomical Depart• 
ment in the ew School wa then lea ed to the niver ity, and is till 
u ed a an annex of the Anatomical Department of the niver itr 
under Profe or Robin on. 



A ATOMY IN SCOTLAND DURI JG THE LIFETIME 
OF SIR ,JOHN STRUTHERS (1823-1899).* 

BEING THE FmsT Sm Jorrn STRUTIIEHs A~TATmncAL LEcTu1n: 
DELIVERED AT TIIE ROYAL COLLEGE OF SURGEONS OF 
EDINI3URGII, 17TII NOVE:\113ER 1911. 

By ARTHUR KEITH, M.D., LL.D., Aberdeen. 

Mu. PnESIDE~TT AND FELLOWS OF THE COLLEGE,-On the 20th of 
February 1899, fom days before his death and on the last day 
of his 76th year, Sir John Struthers added a codicil to his will 
making provision for the delivery of a lecture on anatomy every 
third year in connection with this college. In that codicil he 
associated the subject to which he had devoted 54 years of his 
life with the college which, in the words of the late l\Ir. Joseph 
Bell, "he loved with a passionate and touching devotion." You 
have bestowed on me, one of his old pupils, the high honour of 
giving the first lecture. 

The lifetime of Sir J olm Struthers covers one of the most 
progressive periods in the history of human anatomy. When he 
began the study of medicine here iu 1841 the majority of anatomists 
were followers of Paley, the theologian; the development of the 
human embryo was almost unknown; the body was supposed to 
consist of "textures" and "humours"; the deeper and more vital 
parts were supposed to lie beyond the smgeon's endeavour; fossil 
remains of man were unknown. He lived to see all these things 
change. One by one the anatomists became followers of Darwin 
the evolutionist, little by little the history of the human embryo 

o My chief .sources of information have been the following :-The pa_.t, 
volumes of this .Tounwl, espet.: ially those between 1830-1860, where there is to 
lJe fonnd not only a foll account of the "ork done by Scottish, hut also by 
French, German ancl Italian, arnttomi:--ts; 1Y11t11rul Hi8tory Rcvi"ew (1854-1865)_; 
Journal of An<1tu1,1y Ull(l Physiuloyy (1 G7-1900J ; IIisturical Skctd1 of th1; Edin
lmryh A,wtu111fr(ll School, lJy ,John Struther~, )1.D., Edinburgh, 1867 ( ·ee also 
Edin. Jlctl. Jo11,·,1., 1867, vol. xii. pp. 2 9, 431, 539); Ldter.~ of Sir Charles Dell 
to hi".~ JJrotlwr, U1:orye .To.~cplt JJcll, Lonclo11, 1870 (see nlso Sir ·William Turner's 
extracts in .Jo11r,1. Anal. (IWl 1'11y.~iol., 1869, vol. iii. p. 117) ; lAj1 mu7 TVritiny.~ 
,!f Robert Kno.,·, by Hemy Lonsclale, London, 1870; The Anatomical Memoirs 
of John Goodsir, edited by William Turner, with a biographicnl sketch hy 
Hemy Lon dale, 2 vol::;., Edinburgh, 1868 ; "Au Adclress on the Ocea ion of 
the Opening of the ,._ T cw Home of the Royal Society of Edinburgh," by Sir 
·William Tumer, Tov. 1909. 
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became kno,vn aud its stages mo(lelled; under the microscope the 
"textures" were slowly resolved into vital units or cells; the dis
covery of amesthetics and of antiseptic methods matle even the 
deepest parts of the bocly accessible to operation and to investiga
tion; from time to time discoveries were made of fossil remains 
which extended the origin of man further and further into the 
past. In the world of human anatomy a revolution had taken 
place, and in that revolution we shall , ee that icotland played her 
part and had nowhere within her bordern a morn courageous rebel 
than the founder of this lecture, Sir John S trn thcrs. 

TIIE ANATO~IISTS IN EDI BURGH I.1. 1841. 

In surveying the men in Scotland who were making a special 
study of the human bo<ly when J ohu Struthers, as a Dunfermline 
youth of 18, commenced the study of medicine here in 184:1, 
there is no need to go beyond the bounds of Edinburgh. The 
professor of anatomy in Glasgow was merely marking time; the 
chairs at St. Andrews and at my own college, larischal College, 
Aberdeen, were then beina filled. by men from this school. The 
Scottish anatomists were centred in Edinburgh; only Berlin and 
Paris could show a group of workers that could stand a comparison 
with the men then in the Scottish capital. In the niversity there 
were Sir Charles Bell, then a man of 67, a surgeon by profession but 
an anatomist at heart; Alexander fonro, the third of his dynasty, 
also a man of G7, the professional anatomist in the University; 
James Spence, his demonstrator, aged 29; James Y. impson, 
newly appointed to the Chair of Midwifery, and, although only in 
his 30th year, already widely lmmvn as an anatomist. Outside the 
University, grouped round Surgeons' 'qua.re, making a livelihood 
as best they could, were Robert Knox, aged 51, one of the most 
gifted and wayward of Edinburgh's sons; Allen Thomson, aged 
32, just returned from Aberdeen; Dr. Hughes Bennett, and many 
more of whom I need only mention two-Dr. Peter David Handy
side, medical missionary, surgeon, and anatomist, aged 33, and Dr. 
Henry Lonsdale, the biographer and historian, then in his 25th 
year. Last and greatest comes John Goodsir. In 1841, at the 
age of 27, he gave up assisting in his father's practice at Anstruther, 
and was appointed by this college conservator of its museum, in 
succes ion to "the accurate MacGilli vray," as Darwin named him, 
who had Leen appointed to the Chair of N atmal History in 
farischal 'ollege, Aberdeen. 



Anatomy in Scotland 5 

These were the anatomists in Edinlmrgh when Struthers com
menced his career.* In his first year he studied anatomy ·with 
Allen Thomson ; in the following yea,r (1842) Allen Thomson was 
appointed to the Chair of Institutes of Medicine in the University, 
and Struthers went to a new school, fonnell by Handyside, Spence; 
aml Lonsdale. There we shall see that he became heir, not only 
to the traditions of the Knox school, but also to part of Knox's 
museun1. 

CHARLES BELL. 

Never in the whole history of medicine were two men so 
opposite in character brought face to face in one place and at one 
time as Charles Dell and Robert Knox. In 1841 their suns were 
setting; in 1842 Sir Charles Bell died and Robert Knox had to 
leave the lime-lights of Edinburgh to lead the life of a wandering 
Ishmaelite. Our business is merely to see what they did to 
increase our knowledge of the structure of the human body, and, 
as far as concems Sir Charles Dell, the story is soon told. He 
found, soon after he left Edinburgh (1803) and started a venture 
school of anatomy in London, that men could give no reasonable 
explanation of the division of our central nervous Rystem into 
cerebrum, cerebellum, and spinal cord, nor could they explain the 

;:, Sir John Strnthers was horn on 21st February 182:3 at Brucefield, a 
small estate now on the northern outskirts of Dn11fonuline. His father was a 
prnsperous ilax-spi1rner. The writer vi:-;ited Brneefidcl la.t autumn. The house 
stands on a knoll amongst trees, and the additions whieh were made to it in 
the early part of last century show that its owner must have had command of 
money. The old flax-mill is nsed as farm lmilclings hy the present tenaut. Sir 
J olrn Struthers as a stucleut was in easy cirenmstances when compared with the 
majority of his contemporaries. He was edueatecl at home, and ·was for a few 
months iu lmsines:4. He was l umecl to\rnrds rneclieine by reading The Con
stitution of 1.1!(( n, Ly George Com he, a diseip1e of Spnrzheim, the phrenologist. 
When George Combe died he left, a rec1nest that Dr. Struthers should 
exmnine hi-; brain a recpwst whieh was earried ont under peculiar cLffieulties. 
Beginniug his studies in 1841, ~ir John Slrnthe1 s graduated in 1845, and 
went to Louclon on a Yisit. He was re<:allecl l>y Dr. Handy.side and ~Ir. Spence 
to take Lon.sdale's place in the extra-mural sehool a,t Xo. 1 Surgeons' Square. 
He borrowe<l £:250 from his father and took his fellowship of the College 
of Surgeons. In 18--t.G ~pence retired, Haudyside and ( truthers going to 
11 Argyle S<1uarn; iu 1847 Ilandysicle retired, le1wi11g his partner with his 
museum awl sole extrn-nrnml teacher iu anatomy. In 1849 the extra-mural 
tead1ers concentrated in Snrgeous' Hall. In forming this sehool Sir John 
~truthers took a kacling part. He remained with it until he went to 
~\.hcrcleen i11 186:1. Tn 18.i 1 he was appointed assistant surgeon to the 
l{oyal I 1din11ary. 
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remarkable and apparently meaningless manner in which the 
nerves arose and were distributed. He laid hold of a basal fact; 
he realised that if he could discover the uses of the various parts 
of the nervous system he could exJ:.>lain the complexity of their 
arrangement. His merit lies, not in making a reasonable guess as 
to the function of cereLrum, cerebellum, double nerve roots and 
double nerve supply, but in having made this guess from his 
knowledge of human anatomy, . he proceeded to test its truth 
on the bodies of other animals by dissectio11, and above all by 
experiment. His reputation as a discoverer does not rest on 
a quibble as to who discovered the exact function of the nerve 
roots, but on the fact that he was the first man that realised that 
the anatomy of our brain and nerves could be explained. In 1841 
he could see that the movement which he had initiated had extended 
to Paris, to Berlin, London, and Edin burgh. The in vestigatiou 
which John Reid had carried out in 18:38 on the function of the 
9th, 10th, 11th cranial nerves,* an(l the research on the same 
nerves which James 'pence t had then on hand, were direct 
results of Bell's work. His simple conception of the oriain of 
man assisted him in his researches. He was a convinced and 
devout follower of Paley, regarding the human body as a special 
creation of marvellous design, and believing that the working of 
its parts could be discovered by studying their arrangement. In 
brief, he was a teleologist. 

ROBERT KNOX. 

Knox's services to anatomy were of a very different nature. 
During the sixteen years he earned a livelihood by teaching 
anatomy in Surgeons' Square he canied out many and valuable 
researches in human and comparative anatomy. J\Iodern and 
fresh as these still are, it is not because of them that we 
remember him, but because he was the chief agent · by which a 
revolution was effected in the minds of Scottish anatomists con
cerning the nature of the human bocly. So potent ·was Knox's 
influence on the history of anatomy in Scotland that we must 
look for a minute at a critical phase in his life. In 1822, when 
he had retired from the Army Medical Service and was in his 

i:, Edin . JJ,fed. and S1irg . .Journ., 1838, Yol. xlix. p. 109, "Experimental 
Investigation into the Fnndions of the 8Lh Pair of ... Terve.s,etc.," by.T. Hcid,1\LD., 
Lecturer on the Institutes of :\Icclicine, formerly Demoll.'tnito1· of .Anatomy. t Edin . Jled. co11l S11rg . .J()llr11., 1842, vol. lviii. p. :397_ 
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31st year, he paid a visit to Paris, and found Uuvier and 
Geoffroy St. Hilaire in the full tide of their fame. When he 
returned to Edinburgh his Covenanter's soul glowed with the 
ideals and discoveries of the great Frenchmen. He now viewed 
the human body, not as a special creation, but as part of that 
great plan in which Nature had fashioned all vertebrate animals, 
past and present. Those phrases with which we are now so 
familiar came into use-" rudimentary structures," "arrested 
development,"" recapitulation by the embryo of ancestral stages," 
and "homologous structures." The anatomist's ideals were 
changed. It was no longer his aim to discover the functional 
significance of parts, but to ascertain the plan on which the body 
was formed and the type from which its individual parts hacl 
been evolved. Knox was only the apostle, not the originator, of 
this doctrine. His master, the lovable Dr. Barclay, had paved 
the way for him, and everyone knows how Owen developed mor
phology afterwards in England. Knox jeered at the "special 
creationists" when orthodoxy was really strict in Scotland; he 
scoffed at the" coarse utilitarianism of Paley, by which Sir Charles 
Bell stood;" he flonted those who regarded "anatomy as an ap
pendage of surgery." He declared there was no real school of 
anatomy except in France, that there had been no great anatomist 
in London except John Hunter, aud he invariably spoke as if 
thern were none in E<lin lrnrgh except himself. He was a century 
before his time, and had to pay the price of his genius and his 
failings. By 1841, when he had passed his 50th year, he found 
he had outstayed his welcome in Edinburgh. He became the 
King Lear of anatomists; but we shall see that his influence 
remained behind him and bore fruit for many generations after 
he had gone. 

ALEXANDER 1\1:o RO (TERTIUS ). 

We must turn for a minute to Alexander Monro, who held 
the Chair of Anatomy in the University <luring the time John 
Struthers was a stuclP-nt. Indeed Struthers himself had com
menced to teach anatomy when, in 18-16, Monro resigned at the 
age of 7'2, after having taught anatomy in the University for 
48 years. If we acce_µt the verdict of his contemporaries, that 
he was an incompetent teacher and that his dulness was the 
virtue which gave Edinburgh the great extra-mural school of 
Barclay and Knox, we shall show but a meagre nnclersta11di11g 
of eiU1er the man hiu1sdf or of the eYents wliich were shaping 

L )_ 
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then in anatomy. The truth is, he had outlived his period. He 
had ideals. From the numerous researches and books which he 
published we can see that he studied the anatomy of the human 
body with two objects: (1) in order that surgeons might operate 
on it with dexterity; (2) to note the disturbances caused in it by 
disease, so far as these could be brought to light by knife and 
forceps. These were the ideals which Allan Burns of Glasgow 
and Matthew Baillie of London had made popular in Monro's 
more youthful days. It was not because of his ideals he failed, 
it was because he was content to play the local tunes of his 
younger days while Knox was setting the youth of Edinburgh 
agog with a music which was then thrilling Europe. He failed 
in the first duty of a professor, the duty of bringing students in 
touch with the best movements of the time. 

THE Y OU.r GER ANATOMISTS. 

Having thus summarily dismissed the three senior men who 
were directing the destinies of anatomy in Scotland at the 
beginning of Struthers' career, we come face to face with one 
of the most wonderful groups of young investigators ever pro
duced by Edinburgh, or by any other capital of Europe. Only 
three of them come directly into this history-Allen Thomson, 
Hughes Bennett, and John Good.sir ; the other members of the 
group were-John Reid, James Y. Simpson, William Sharpey, 
1'. Wharton Jones, Harry Goodsir, Hugh :Falconer, Edward 
Forbes, Martin Barry, and "'\V. B. Carpenter. Each of these 
played a part, directly or indirectly, in forwarding our knowledge 
of the human body. With one exception-Allen Thomson, a son 
of the Professoriate-they were pupils of Knox. It would take 
us too far afield to trace the sources of their inspiration; it is 
enough to note that through Edinburgh they took, not a local 
but a cosmopolitan position amongst the pioneers of their time. 
·wm. Sharpey, who passed as an anatomist in Edinburgh, founded 
the School of Physiology at University College, Londou. Amongst 
those whom he influenced were Iichael ]foster and Burdon Sander
son, the founders of the Physiological chools at Cambridge and 
at Oxford Universities; the distinguished. occupant of the Chair 
of Physiology of this University, Professor chaefer, is also a 
pupil of his. "'\Vharton Jones set Huxley out on his great career, 
and one has only to turn to the brilliant researches which Lord 
Lister carried out in his youthful days to see how clirectly Wha1ton 
Jones was his godfather in science. 
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HESEARCllE!', OF TllE YoUNGElt A~ ATOl\1ISTS-E::\1lrnYOLOUY. 

vVe now proceed to see the fol'm which anatomy is to take in 
the hands of the younger men. In the autumn of 1841 Allen 
Thomson* was earning his liYing by teaching anatomy to students 
at ..... .,.. o. 1 , 'urgeon ' Scprnre. John , 'truthers attended his cla8 . 
He had just exehauged places with Ale.'ander Lizars, ThomRon 
l'etuming to Edinlmrgh and Lizars going to Aberdeen. He was 
the first in Scotland to apply himself to the study of the early 
stages in the development of the human embryo. Vhen he 
graduated in 18:30, at the age of 21, he read an account of his 
ob ervation on the formation of bloocl-vessels in the mammalian 
embryo as his thesis for the degree of Doctor of l\ledicine. The 
microscope had then reached a degree of proficiency-thanks in 
uo small measure to the inventive genius of ,Joseph J. Lister, the 
father of Lord Lister-Urns making it possible to investigate the 
finer anatomy of emhryos. After graduation, ae was the habit of 
the more brilliant Htuclents, he visiteJ the Continent, and made 
himself familiar with the men and movements in Paris and in 
the rising schools of Germany. In 1824 Uathke of Dantzig had 
noted the gill clefts in the embryo of the sheep; in the ame year 
Purkinje of Breslau had discovered the ovum of the Lird; two 
years later van ]her found the ovum of the dog. Allen Thomson 
appeared at a time when the history of the embryo was occupying 
the attention of auatomi.,ts on the Continent; he domiciled that 
movement in , 'cotlarnl. 1n 18:H) his most imp01 tant paper 
appeared in the pages of the Brlinlnugh Jledical and Surgical 
Jo1mwl.t It i. a description of two very early stages in the 
development of the human embryo. One of these emLryos he 
had olJtaiued fr()m his friend, John Heid. Little was then known 
of these very early stages. The only men who had already seen 
and describC(l cqnally young specimens were his EdinLurgh con
temporary, "\Yliarton ,Jones, and young Coste of Paris. Forty years 
later, when Prnfes or His of Leipzig couunenccd to systematise our 
knowledge of the early stages in the c1ev >lopment of the human 
body, he fournl Allen Thomson's reeol'<l' amongst the few which 
had au aLiLliug value. Allen Thomson was uot the only one of 
the young EdinLnrgh group who had studied abroad aml joined 
in the embryological movement. Mention has been made of 

~,; Obituary ~ Tot.i<'e by , 'ir .John St.rnt11l'r~, Edin. _,_1[ed. Jounz., 1884, vol. 
xxix. p. 1151 ; Ol1itnary ... Tot.ice Ly Profo ·:or :\l'Kendric.:k, Proc. Ruy. Soc. 
Lund., 1884, p. 2.1. 

t Vol. Iii. p. 119. 



10 A rtlwr I<eitli 

Wharton Jones; there was a thinl, perhaps the greatest of the 
three, Dr. Martin Barry.* It was he who first recognised. the 
spermatozoa within the mammalian ovum and. noted the first 
changes which follow fertilisation. He was an excellent observer, 
and had that quality of imagination which interprets rightly 
the significance of things seen. Although three years junior to 
Thomson as a graduate he was the older man, being at the time 
of which we write (18--11) already in his 39th year. His earlier 
work was done in E<linlrnrgh, bnt seeing no sign of olJtaiuing a 
permanent position thern, he set out to find one in 18--12, hut his 
search was Yain; there was no demand for ern bryologists in this 
country at that period. Like Francis J\f. Balfour, brother of the 
ex-Premier and the greatest lh-itish emlJryologist of last century, 
he was a noted. Alpinist. 

THE J\1IOHOSCOPB-DH. HUGHE~ BE~XETT.t 

At the beginning of the winter session of 1841-42 another 
movement was initiated by Dr. Hughes Bennett in Surgeons' 
Square. After a sojourn of four years on the Continent he 
returned at the age of 29 to open a private class for the insLruc
tion of me(lical studeuts in the use of the microscope. Hughes 
Bennett did not introduce that instrument to Edinburgh-it had 
been in the liaucls of those carrying out special investigations for 
more than 10 years. His pioneership lies in the fact that he was 
the first in Scotland to realise that it was a powerful instnuneut 
for medical research, and essential for a real understanding of the 
structure of the bolly in health and in disease. Again we are 
dealing with the expansion of a continental movement, with its 
chief centre in the Anatomical Department of the niversity of 
Berlin. J ohanues Mi.i.ller, the l'rofessor of Anatomy, was then 
(18-11) a man of 40, with a group of young assistants round him 
-Heule, Koelliker, Hemak, lh-i.icke; among his stm1ents were 
Yircbow, Helwholtz, and Du Bois Raymond. His assistant was 
Schwann ; his colleague ,vas fichleideu the botanist. Disuoveries 
in the finer structure of the Lolly were of daily occurrence; tissues 
and organs which to the naked eye seemed uniform material 
were resolvell lJy the microsCO}JG into their structural elements. 

,:, See Sir "\Villiam Tnrner's "Cell Theory, Past, m1d Present," Jo11r11. A11at. 

<l II([ JJhysiol., 18R9, vol. x xi \'. p. 25;3. 
i See Profvf; or ~l'KelHlrick's acc01mt, of hi· life nrnl work, ]1_,',li,1 . J.lletl. 

Journ., 187 1, Yc>l. xxi . p. lGG. 
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The immediate cause of the burst of enthusiasm in 1841 was the 
announcement made by Schleiden and Schwann two years pre
viously, namely, that plants and animals were composed of micro
scopic units or cells. It was Schwann that unfurled the flag, but 
it was Johannes l\1iiller that planned the campaign which led to 
the capture of the position. The real pioneer, however, was 
William He\vson, who taught anatomy in London with William 
Hunter in the latter part of the 18th century. Is it not a curious 
fact that we see Allen Thomson and Hughes Bennett about the 
end of the fourth decade of the 19th century introducing from 
Germany movements which were really initiated at a much earlier 
date in England? For if we count Hewson the pioneer as an 
anatomical microscopist, we cannot withhold the claims of William 
Harvey as the pioneer of embryology. 

We shall leave Hughes Bennett to teach his class and apply 
his microseope to the inflammatory changes in the brain, and turn 
to see what John Goodsir, the young conservator of the College of 
Smgeons, was doing in 1841. 

J on:N" Gooosrn. 

The heart warms to John Goo<lsir in spite of his tall, sombre 
appearance and his Calvinistic spirit. He has not been abroad, 
like the other members of the youthful Edinburgh group, to seek 
for inspiration, but has found it in his native Ji'irth of Forth with 
his own eye and with his own brain. As a boy he studied the 
marine invertebrates of the :Firth; they are the animal forms 
which take the inquirer nearest to the secrets of life. At the 
very beginning of his student's career in 1831 we find him 
amongst the subjects laid out in Knox's dissecting-room, instruct
ing Edward Forbes, newly arrived frorn the Isle of Man, in the 
anatomy of the Mollusca. They go dredging in the :Firth together, 
then and often afterwards preparing the way for the great 
"Challenger Expedition," which \Vas to set out under Sir Wyville 
Thomson 40 years later. Through Knox and Ly his own reading 
he learnt what was on foot in the medical centres of :France and 
Germany. His appre11ticeship as a dentist-under Narn1yth, one 
of the Lest dental anatomists of the time-ended in a research in 
which he described fully and accurately the various stages in the 
clevelopment of the human teeth, and in which he recognised that 
the pulp round which the tooth is formecl is in reality a submerged 
dermal papilla. He fouml later that Arnold of Heidelberg had 
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anticipated most of his discoveries in 1831. So, too, in 1841, when 
he had unravelled the anatomy of amphioxus, and determined its 
intermediate position in the animal kingdom, he found Johannes 
Muller and Rathke had been making similar researches with 
corresponding results. It was with a basal training of this nature, 
a training which involved the study of the simpler forms of life 
under the microscope, that John Goodsir approached the study of 
the human body. .As conservator in the museum of this college 
he was brought in contact with the preparation of Barclay's 
collection, but more especially with the specimens from the 
museum of Sir Charles Bell, which this college had boldly 
acquired in 1824. Amongst them were the preparations which 
William Cruickshank had preserved to illustrate the mouths of 
absorbent vessels in the villi of the intestine. Goodsir applied his 
microscope and found that the vessels ended blindly; he observed 
a carpet of cells between the absorbent vessels and the contents 
of the intestine, and he concluded that it must be these cells 
which extract nourishment from the food. John Hunter regarded 
the smaller vessels as the parts which absorbed bone; William 
Cruickshank believed he had demonstrated that the lacteals 
absorbed nourishment from the intestine; it was John Goodsir 
who discovered that the cells were the real structures concerned 
in absorption and in excretion. There again he was forestalled 
by Purkinje of Breslau. It is not priority that should count 
when we come to estimate a man; it is the accuracy of his 
observations and the justice of his inference, and in both of these 
the process of time has shown that Goodsir was pre-eminent. It 
is not necessary here to follow his investigations in the micro
scopic structure of the kidneys in health and in disease, his 
recognition of the nncleus as the centre of a cell's reproductive 
power, his identification of sarcince as a cause of vomiting, and 
their destruction by the use of creosote. The lesson we may 
learn from his early career is that the secrets of man's body will 
11ot yield to a frontal attack with knife and forceps, as was Monro's 
method. Those secrets will yield only to those who approach 
man's anatomy through those simple animal forms where the 
processes of life are more easily observed. 

TUE POSITION' OF ANATOMY IX 1846. 

We pass on to the year 1846. Monro at last had resigned, 
and Goodsir had sncccedccl him as Professor of Anatomy in the 
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Univel'sity. Dl'. SLrnthers * was by then a fellow of this college 
and conservator of the museum, having succeeded in .that post 
Harry Goodsir, who perished in Sir John Franklin's expedition. 
He was then in partnership with Handyside in an extra-mural 
school of anatomy. It was realised that the appointment of 
Goodsir presaged a hard time for the extra-mural teachers of 
anatomy, and so it fell out. The event of the year which most 
concerns us here is Goodsir's inaugnral address. He surveyed 
with a masterly eye the whole horizon of anatomy and the various 
periods of anatomical progress, but when he came to his own 
period-the period which begins with the introduction of the 
microscope in 1830-he hesitated and confessed that the direction 
of future progress was obscure. "\Ve of a later generation know 
that movements were at that date already on foot which materi
ally altered the course of anatomy. In 1841 Darwin had settled 
at Dawne, and the first draft of his theory of the origin of species 
was written in the same year (1841). Robert Chambers, a citizen 
of Edinburgh, was in retirement at St. Andrews. In the course 
of supplying useful information for the people he had become 
aware that the discoveries of Lyell, of Agassiz, of Knox, and of 
the French School \Vere at variance with the Mosaic account of 
creation. He spent two years trying to reconcile the coutiictiug 
accounts, the result being the Vesti,r;es of Creation, pn blished in 
1844. It is not necessary to remind my hearers that Hugh 
Miller was then in Edin burgh. He had familiarised the people 

1
'' Sir J olm Struthers h,ul a successful student's career. Iu his first year 

(1841-42 he was first ptizeman in Dr. A1len Thomson's anatomy cla ; iii 
1842-43 he was again first prizeman in anatomy (Handyside, Spence, and 
Lonsdale's school), and first in physiology in the University (Profes or A1len 
Thomson); also first prizeman in botany (Professor Graham). In 1843-44 he 
gained the prize for the best dissection at the extra-mm·al school ; first prize 
in su1 gery (Professor ~liller) ; first prizP (University) for an essay on "The 
)fovements of the Eyeball in )fan, and on Stmbi. mus;" 1844-45, first prize 
in pathology (Profe:-;sor Henderson). The great educational value of student 
societies is seen in his career. In 184:3 he joined the Hunterian 11edical 
Society, founded or resuscitated by Knox and Lonsdale 'about 1840) ; Andrew 
Clark and William Gairdner joined in the same year. His elder brother, 
James, afterwards the physician of Leith, was ele<.:ted a member in 1845, a11d 
his younger brother, Alex.a,nder, who died in the Crimea, joined in 1847, but 
soon after resigned and. j oiued the Royal Medical 8ociety. Sir John Struthers 
and Sir ·William Gairdner became the rnoYing spirits of the Hunterian Society. 
'ir John Struthers read papers on "Amputation at the Knee and Ankle 

Joints" (1845); on'' Homo.:opathy" and on "Tracheotomy" (1846) ; "Phren
ology" ; "Sulphuric Ether" ; "Cell-Development" (1847). The Society became 
tlefnnd ahom 1857.- pm. uotes by Sir John 'trnthers.) 
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of Scotland with curious worlds of past life which lay buried in 
the rocks. We see on foot in Edinburgh a movement affecting 
even the non-professional public which was destined to influence 
the anatomist, in so far as it completely altered the accepted 
account of man's origin. 

POSITION OF ANATmIY IN 1863. 

We now pass forwards to 1863. That year is chosen because it 
marks the close of Dr. Struthers's career as an extra-mural teacher 
of anatomy in Edinburgh, and for the further reason that it 
provides an excellent opportunity of seeing how the anatomists 
of Scotland were affected by the Origin of Speties, which had 
appeared four years previously. Research in anatomy had by this 
time spread beyond the bounds of Edinburgh. Allen Thomson 
held the Chair of Anatomy in Glasgow, having in 1848 given up 
the Chair of Physiology in this University, which he had occupied 
for six years; his successor was Dr. Hughes Bennett. His early 
career promised a front position among the embryologists of 
Europe, but while his German confreres pressed forwards to 
discover the secrets of embryonic development, he was content 
to carry out minor researches and take a leading part in establish
ing the two great standard works of British Anatomy-Todd's 
Oyclopcedia and Quain's Anatorny. No school of embryologists 
arose in Scotland in his time; unfortunately with all his splendid 
natural endowments he lacked that magnetism which turns pupils 
into disciples and apostles. John Reid,* the most promising repre
sentative of the younger Edinburgh school, died at St. Andrews in 
1849, after having held the chair there for eight years. With his 
premature death-he was only in his fortieth year-the school of 
Sir Charles Bell-of the Monroes and of the Hunters-the School 
of Experimental Anatomists-came to an end. In 1850, while 
holding the Chair of Anatomy at King's College, Aberdeen, 
Professor Peter Redfern published his classical paper on the 
microscopic structure of the cartilage of joints in health and 
disease. The author of that paper is now the Senior Fellow of 
the Royal College of Surgeons, England, the next in order of 
seniority being Lord Lister, and is the sole surviving member of 
that wonderful group of young microscopists-Bowman, Paget, 

-:::- Life of Dr. John Reid, by G. Wilson, 1852 ; Physiological, Anatomicnl 
and Pathological Essays, Edinburgh, 1848. See also account of his life and 
work by Professor D. Fraser Harris, Nature, 5th August 1909, p. J 65. 
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Busk, Gulliver, (~ueketL arnl Simon-who studied aml worked in 
London in the early" forties" of last century. In Edinburgh, with 
Goodsir at the height of his name and fame, matters in the ana
tomical worl<l had l>ecome simplified. Dr. Struthers, as Lecturer 
on Anatomy at Surgeons' Hall, was the sole representative of the 
band of extra-mural anatomists who throve in Edinbnrgh so long 
as Monro held the chair. Let us see how anatomy prospered 
uetween 184G and 1863 m1<.ler Goodsir and Struthers. 

TIIE ATURE OF TIIE EAHLY HESEAHCIIES OF Sm .TOIIN SrnUTIIEHS.* 

The direction of a young anatomist's research is iniluencetl by 
the traditions and mornments of his time, and to this law John 
Struthers was not an exception. In 1840 Dieffenbach introduced 
his operation for squint, which <1nickly became popular iu Europe; 
in 1841 his teacher of physiology, Professor Alison, published an 
.explanation of \.vhy the muscles of the eyeball were supplied with 
sensory as well as with motor nerves. Hence we find Dr. 8truthers's 
researches are concerned with the muscles and nerves of the eye 
and with squint. As a student of anatomy in the extra-mural 
school of Hancly~ide, Spence, and Lonsdale we find him investigat
ing the nerves and nrnscles of the eye. In 1845, 1849, and 1852 
he pn 1>lishecl papers on the action of the 01-lJital muscles and on 
the naturn of their nerve supply. In these early papers his 
endeavours are directed to throw light on the normal action of the 
parts and their disturlmnces in disease. 

The efficacy of ulood-lettillg was being <liscussed in the early 
dayR of his professional career. \V c find him investigating how 
it is possilJlc, or ntthcr impossible, to relieve congestion of the 
abdominal viscera hy drawing uloocl from the Lotly-wall smTomul-

,:i I possess a volume of 8ir .J olrn 8trnthers's collec.:te<l p:1.peri:: from 1845-1889. 
It was given to me hy my friend, Dr. William Bulloch. Ii, euntains (1) 
"Memoir on the Ulaviele" (l~clinlmrgh, 18.,.->), the first of a series of osteological 
memoirs- the only one puh]ished. 1:2) "Anatomical au<l Physiological 
Obsen·ations" (Part I.), Edinhnrgh, l8f>4 (16 paper::; arc inelncled, most of 
which appeared in the E,liii . . Med. Jo111·,1.). (:3) "Anatomical and Physio
logical Observations" (Part II.), Aher(ll'en, 18G-l- (6 papers arc included). 
(4) "Refercnecs to Papers in Anatomy- Human and Compnrative," Edinburgh, 
1889 (snmmnries are gi\·en of 70 of his published l'l'.-;earehes). Snbsec1uently to 
1889 most of hi.'3 papers appenrecl in t hl' .Tournul of A !l((to111y awl Physiology 
11.nd the EdinlJ11rgh .Mediml Jour!lld. His Presidential AdJress to the Royal 
Physical Society on "Rwlime11tary SLrnetmes" was pnl>lishcd. in the 
l'r()('ef'di11!f.~ of that Sot:iet_v for 1898. 
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ing them.* He examined the arrangement of the valve_s of ~he 
jugular veins to see how far blood-letting could rnlieve d1stens10n 
of the heart in cases of suffocation-a subject which had received 
the attention of John Reid a few years previously. Although his 
aim was to use anatomy as a stepping-stone to surgery-and he 
became assistant surgeon to the Infirmary in 1854-he was at 
heart an anatomist. Just before he commenced his studies two 
works appeared-Ward's book on Osteology (1838) and Ellis's 
jJfanual of Dissections (1840)-which had a powerful influence on 
British anatomists. The authors of these works proceeded on the 
principle that the business of an anatomist was to give a minute 
and accurate description of the bones and of the soft parts of the 
human body, and when they had done that their task was finished. 
It must be admitted they were successful in their aim; they 
described the human body in detail and with extreme accuracy. 
They had a whole-hearted disciple in the young extra-mural 
lecturer of Edinburgh. In his" Memoir on the Clavicle," published 
in 1855, we see this ideal being carried into practice-an ideal 
absolutely at variance with the conception of the Bell school. We 
can also see that he was influenced by the French school, by Knox, 
and by Barclay. He became the owner of Knox's specimens, and 
as conservator of the museum of this college knew Barclay's 
collection well. The significance of vestigial or rudimentary 
structures fascinated him from the very beginning of his career. 
That curious little hook of bone which occasionally occurs on the 
inner side of the humerus above the elbow joint-the supracondy
loid process-had been recognised by Knox in 1841 as the reappear
ance in man of a structure that occurred constantly in many 
animals. All through his life Struthers rnade observations on this 
process, issuing them as papers in 1848, 1854, 1858, and 1881. His 
specimens are in the musenm of this college to speak for themselves. 
His inquiry opened out for him not only a series of new observa
tions on the anatomy of the human arm, but he also realised that 
in this small and apparently insignificant thing much of the past 
history of man might be revealed. We know very well what he 
thought of the origin of man in 1857, when he gave a lecture in 
this college on "The Unity of Organisation." At that time, in 
common with the leading men of this period, he regarded the 
human body as a creation, fashioned after the plan which had 
served as a type or design for higher animals. In man's body some 

i:, See Sir William Turner's observations to the opposite effect : JJrit. and 
Foreign Med. Ohir. Rev., July 1863. 
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structures were specially <.leveloped: and others had become reduced 
to vestiges. In 1863 we see that his outlook on the animal 
kingdom and the nature of his researches were changed; he had 
joined the unpopular Darwinian movement. He now became a 
student of variation and of heredity. The studies he then made 
of families po,scssing extra fingers and toes, or showing abnormal 
union and other anonrnlies of the <ligits, not only afforded evidence 
in support of Darwin's theories, but constitute permanent contri
lmtions to the natural history of mankind.* 

"\Ve see here another instance of the trnth that revolutions in 
anatomy arise outside the dissecting-room. In this case Darwin 
the naturalist was the active agent. The "Unity of Organisation" 
movement came from the biologists Cnvier and Geoffroy t. Hilaire; 
the doctrine of design from Pa1ey the theologian. .At the very date 
of which we write a French chemist was changing the outlook of 
all medical men. 

Trrn LATER RESEARCHES OF Goonsm. 

In 1863 Goodsir had held the chair for 17 years, and there 
were already signs of the unfortunate illness which, fonr years 
later, at the age of 53, was to put an end to a life of vigorous 
and feverish research. He pursued the secrets of life in manifold 
directions : on the fauna of his beloved Firth, on electrical organs 
of fishes, on the development and nature of the glands of internal 
secretion, and on the mechanics of the human body. Above all he 
was drawn into the search for the underlying plan or type on 
which the animal boc.ly had been created. In the early years of 
Goo<.lsir's professoriate Hichanl Owen was popularising the idea that 
the skull was mat1e up of a series of fused vertebrm. The theory 

;:, All through life Sir J olm Strnthers kept his mind fresh and open. At 
a dinner given by the Aher<leen students to Huxley in 1874, after they had 
made him their Lord Rector, Profes 'Or Struthers said : "There is scarcely a 
thing which I believed in 25 year::; ago whieh I lJelieve in now, and in another 
25 years I exped, it will he also so." Mn, . .J.. Tiecks, his daughter, has in her 
1)0ssession some interesting letters which pas 'ed het,veen Huxley and Sir John 
Struthers. The latter, Professor 'truthers as he then was-he receiYed the 
honour of knighthood in IRD8-ha<l nrged the Students' Committee to select 
Huxley as a candidate, arnl also plea<lecl with Huxley to stand. The latter 
was nnwilli11g on account of health. Hu.·ley then suffered from dyspepsia, 
with, as he said, "eupeptic intenals." Professor Struthers, who suffered 
in a similar manner from 1870 onwards, pictnred the north of Scotlarnl as 
suffering from "the old worship of Grel'k and Latin." He wanted Huxley to 
help Bain and him elf in giving science ·ubject. a ~etter Rtanding in the 

niversity of Aberdeen. 
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has been much discussed since then. Gooc.lsir was the first to show 
that the key to the problem was to be found in the segmentation 
of the embryonic head and in the distribution of the cranial nerves. 
At first sight his researches seem a long way off from applied human 
anatomy, yet one has only to consider the modern work of Gaskell, 
of Sherrington, and of Head to see that the time is coming when 
Goodsir'e researches will serve as a basis for clinical practice. 
When the Darwinian movement commenced, Goodsir, the stern 
Calvinist, as was also the case with Owen, stiffened his back; he 
strove to rescue man from the hands of the evolutionists. The 
lectures on "The Dignity of the Human Body," which he delivered 
to his class in 1862 as a counterblast to Hnxley's lecture in Edin
burgh on "The Zoological Position of Man," constitute one of the 
most searching analyses ever made of the peculiar features of the 
human body. He went to his end with the anti-evolution flag 
still flying. 

LISTER AND TURNER ARRIVE. 

We have seen that at an early date Edinburgh conferred two 
of her best men on London-Sharpey and Wharton Jones. In 
1854 London repaid her debt with interest; she sent Lister and 
Turner. William Turner, a young man of 24, a favourite pupil of 
Sir James Paget at St. Bartholomew's Hospital, came in that year 
to act as Demonstrator of Anatomy in the University, and to carry 
on the class of microscopic anatomy. His first love was chemistry. 
Before his arrival in Edinburgh he had already discovered that the 
reducing substance in cerebra-spinal fluid was not sugar but some 
other substance.* Lister had arrived two years before him to visit 
Syme. When Turner arrived in Edinburgh we find Lister study
ing living anatomy in the frog's web-the shape and action of 
the muscle fibres of the arterioles, the pigment cells with their 
mysterious movements of granules-and the minute anatomy of the 
lacteals in the mesentery of the mouse. Presently we find Lister 
and Turner collaborating in a research on the anatomy of nerve 
fibres. They employed a carmine stain to differentiate the axis 
cylinders of nerve fibres from their sheaths; by this we see that 
anatomists were beginning to employ microscopic chemistry to help 

i,, During the present year Sir William Turner conferred a boon on all 
students of medicine by publishing a list of his researches (from 1854-1910). 
The list contains the tit1es of 268 papers: (1) Human A1rntomy and Physi
ology; (2) Comparative Anatomy and Geology; (3) Pa.thological Anatomy; 
(4) Anthropology; (5) General Addresses and Reviews; (6) In Memoriam 
Notices. 
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them in differentiating the elementary tissues of the body. Even 
at this early llate Turner manifests a catholicity of taste in his 
research work. We find him investigating the results of obstruc
tion of the thoracic duct, the condition produced by adhesion 
of the palate to the pharynx, the elimination of manganese from 
the body, cellular pathology, inflammatory changes in the peri
toneum, and the microscopic anatomy and functions of the 
pancreas. The influence of Goodsir becomes apparent: Turner, 
too, falls a victim to the faun:i, of the beloved Firth. He becomes 
morphologist, and investigate. the arch of the aorta and the 
nature of its aberrant branches. When the Darwinian movement 
broke out he took a leading part in the discussions of the time
the recent discoveries of fossil man, the characteristic features of 
the human brain, the laws which determine the shape of the 
human skull. 

Goodsir had that power which marks the master-the power 
of attracting and influencing young, ahle men. Soon after Goodsir 
assumed the chair his demonstrator, Mr. C. H. Hallett, began to 
record systematically the deviations from the normal found during 
dissection of the human body. At that time such variations 
were regarded as meaningless, but Goodsir knew better. On no 
pupil was his influence stronger than on John Cleland, who 
became his demonstrator in 1837. He also worked at the fauna 
of the Firth, but his chief energies were given to furthering those 
prnhlems at which Owen and Goodsir had worked concerning the 
morphological nature -of the human skull and skeleton. In 1861 
he went to assist Allen Thomson in Glasgow, in 1863 to Galway. 
The researches of James Bell Pettigrew,* who was a fellow 
demonstrator with Cleland, are marked by his own strong 
individuality. Deginning by an investigation of the nerve supply 
of the heart, he utilised his wonderful manipulative skill to 
unravel the complex musculature of the heart and other muscular 
viscera. Goodsir hacl no more devout pupil and demonstrator 
than ,John Chiene, Emeritus Professor of Surgery in this 
University. He turned his attention to surgical anatomy, and in 
one of his earliest papers he recognised and described accurately 
the condition now known as retro-peritoneal hernia. Sir William 
Mitchell Banks was another of the distinguished anatomical 
pupils of Goodsir. 

-~i From 1862 to 1868 he was assistant to Sir William Flower in the 
:Museum of the Royal College of Rnrgeons, England. He added many 
preparations of great value to the museum, and left behind him a skilled 
pupil in William Pearson, the pre ent prosector to the college. 
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CHANGE IN TUE ANATOMICAL POINT OF VIEW. 

By 1863 the anatomists in Scotland had become interested in 
the form of strnctures rather than in their function-they were 
searching for the basal plans on which the human body was con
structed. The Darwinian movement again altered their point of 
view. They then began to search for the origin and evolution of 
structure. o doubt the neglect of function was due _in some 
degree to the technical separation of anatomy from physiology 
which began with the 19th century, although in the University 
of Edinburgh they had been separated at a much earlier date 
(1726). 

ANATOMY IN SCOTLAND AT TIIE END OF TIIE 19TH CENTURY. 

When we come to survey Scotland at the close of Sir John 
Struthers's life we see how amazingly the study of the human 
body has prospered. Edinburgh still held the pride of place, 
but Glasgow, Aberdeen, St. Andrews, and Dundee had also become 
centres of anatomical research. When in 1889, after 26 years 
of strenuous life, Sir John Struthers withdrew to Edinburgh to 
renew his early associations an<l his youth he had established in 
the University of Aberdeen a folly-equipped school of anatomy, 
and inspired a band of young anatomists. The most distinguished 
of these, Professor R. W. Reid, became his successor. Professor 
Wardrop Griffith was promoted to the Chair of Anatomy in Leeds, 
while in Sir John's later days Dr. Reginald Gladstone and the 
present lecturer ha<l gained a footing in the anatomical schools of 
London. In 1877 Allen Thomson retired, and was succeeded in 
the chair at Glasgow by Professor John Cleland. By the end of 
the century it was very apparent that the inspiration and the 
methods of John Goodsir had prospered exceedingly in Glasgow, 
not only in Professor Cleland's own hands but also in those of 
his pupils, amongst whom were Professor Alexander Fraser of 
Dublin, Principal Mackay of Dundee, Dr. Bruce Young, Dr. James 
Hutton, Dr. James Gemmill, and Dr. Alex. Macphail. 

Professor Bell Pettigrew held Reid's chair at St. Andrews, to 
which he was appointed in 1875. Seven years before going to 
St. Andrews he held the conservatorship of the museum of this 
college. He was a devout pupil of Goodsir's, as may be seen from 
the three volumes of his works, Design in Natm·e, published just 
after his death in 1908. ' 
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In Edinburgh the UniYersity ancl extra-mural schools con

tinued in their prosperity. When the fournler of this lecture 

left Edinburgh in 1863 his ol<l master, Dr. Peter D. Handyside, 

again took up anatomy and sueceeded him at the chool of 

Medicine, and continued to teach and research until his death 

in 1881, when, as we shall see, the anatomical staff of the extra

mural schools was recrnited from the University. In 1867 

John Goodsir died at the age of 53, and at the age of 35 

William Turner succeede<l him. The young professor took his 

place at once amongst the first anatomists of Europe, not by 

reason of the prestige of his chair, but by the right nse of the 

great gifLs ature had uestowed on him. In the first year of his 

professoriate he rendered British anatomists an invaluable service 

by taking a leading part i11 founding arnl maintaining the Journal 

of Anatoniy and Physiology. 111 the early 1rnml,ers one can see 

how hanl he must have worked and thought, how closely he 

followed the movements in continental schools, and how well he 

kept British anatomists informed of the most recent discoveries 

made auroa<l. By the end of the century he had become the 

father of the largest family of anatomists the world has ever seen. 

In 1874: his senior demonstrator, l\Ionison ·w atson, went to fill 

the Chair of Anatomy at l\fanchester, James Russell* succeeded 

to the senior demonstratorship, and room was thus made for the 

greatest of all Sir ·william Turner's pupils, Daniel J olm Cunning

ham-a man framed in N atnre's most liberal mood. Amongst 

Cunningham's many gifts was that of exposition, which, when he 

had gone to Dublin in 1S82, he employed most happily in 

systematising the teaching and traditions of the Edinburgh 

School of Anatomy. Professor Cassar Ewart was a fellow 

demonstrator with Uuuuingham; in 1876 Alfred H. Young went 

to assist and to sueceed Professor l\fonisou -Watson; .Johnson 

Symington, after demonstrati11g at the Uuirnrsity (1877-1880), 

became the first lecturer of anatomy at l\Iinto Honse,+ and con

tinuec.l to teach and research in the extra-mural school until he 

went to Belfast in 1894. I will conteut myself by merely naming 

the succession of pupils and demonstrators who took up the study 

of anatomy during the last two decades of the century. Arthur 

"' Sir .James A. Ru-:-:e11, fospedor of Anatomy fol' Neotland. 

t Miu Lo Honse. X oLl' Ly Dr. Whitaker . 
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Thomson (to Oxford, 1885); David Hepburn (to Cardiff, 1903); 
A. M. Paterson (to Dundee, 1888, to Liverpool, 1894); Arthur 
Robinson (to Manchester, 1885); James T. Wilsou (to Sydney, 
1885); Robert Howden (to Newcastle, 1889); Th. H. Bryce (to 
Queen Margaret's College, Glasgow, 1890); A. W. Hughes (to 
Cardiff, 1893); James Musgrove (to St. Antlrews, 1897); Edward 
Fawcett (to Bristol, 1894); R. ,T. A. Berry (to Melbourne, 1906); 
David Waterston (to King's College, London, 1909); and Professor 
Charnock Bradley. Many of these taught in the extra-mural 
school before leaving Edinburgh. C. R. 1Vhitaker, the present 
lecturer in the School of Medicine, a pupil of the extra-mural 
school, commenced to teach in 1894. Amongst the extra-mural 
lecturers I must not omit the names of three men who, although 
not professional anatomists, yet contributed to the literature of 
anatomy-Mr. C. '\V. Cathcart,* Professor F. 1\1. Caire.I, and 
Dr. Macdonald Brown. 

THE ATURE OF ANATmIICAL RESEARCH IN THE LATElt DECADES 

OF THE 19TII CENTURY. 

In the last three decades of the 19th century we see the 
straggling band of Scottish anatomists becoming a disciplined army, 
and we will now direct our attention to the manner in which 
they were seeking to extend our knowledge of the human body. 
Although Allen Thomson introduced at an early date the study 
of hnman development, yet embryological research never really 
throve in Scotland; we took only a small share in securing the 
harvest of knowledge available at the end of the 19th centmy. 
The present distinguished occupant of the Chair of Anatomy in 
this University was the only one of the younger anatomists who 
devoted himself to research on the embryo; the valuable inquiries 
of Dr. J ohu Beard were carried out in Edinburgh, and those of 
Professor Charnock Bradley belong to a later date. It was not 
until the next century opened that tbe German methods of 
investigation and of reconstruction were introduced, when we see 
them being applied with excellent effect by Dr. Alex. Low of 
Aberdeen. Amongst his many subjects of research i>rofessor 
Cleland included the conditions which arise from distmbances 
during the development of the embryo, and his pupil, Dr. James 
Gemmill, is the only one in Scotland who took up the experi
mental study of the embryo; yet on the Uontinent and in America 

::, l\Ir. UaLlicart snccee<led Dr. Ifanclysi<le in 1881. 
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this method of research has been used with excellent results for 
thirty years. It was clurin,(J this period that Dr. Ballantyne 
produced his standard work on the deformities which arise in the 
human body during development; at a later elate Professor Bryce 
and Dr. Teacher described one of the earliest stages yet seen in 
the development of the human embryo. 

It was in the time of Sir John Struthers that we became 
acq_uainted with the miscroscopical strncture of the human bocly, 
but the share taken by the Scottish anatomists in this work was a 
minor one. This is the morn strange when we remember that 
Goodsir and Hughes Bennett were pioneers in this work. In his 
early research work on the pancreas, nerve fibres, tumours, and 
especially during his investigation of the placenta, we see that 
Turner was an expert microscopist. The modern method of 
prepariug tissues for microscopic examination, of cutting sections 
an<l. staining them, was employed. in Scotland at an early date. 
In some directions we were pioneers. In 1869 Mr. A. B. Stirling, 
museum assistant under Good.sir and Turner, invented an instru
ment for cutting tissues into fine sections for microscopical 
exami11ations; iu 1882 Mr. Cathcart introduced his ether freezing 
section cutter; and in 1883 Dr. Caldwell, an Edinburgh graduate, 
inventetl an automatic microtome (Cambridge Rocker). During 
the later decades of the century students were taught how to 
examine the tissue of the body with the microscope both in the 
anatomical arnl in the physiological departments of all the Scottish 
universities, and yet 110 expert of the first rank was produced in 
this department of research. The early work of my old teacher, 
Professor ·william Stirling, shows that if other forms of research 
had not called him be could have taken that rank. 

TnE lNFLUEXCE OF KNOX, Goonsrn, AXD DARWIN. 

The direction which research took amongst the auatomists of 
Scotland during the last four decaclcs of the 19th century was 
<leterminetl l>y the ideals and traditions of Knox and of Goodsir, 
monltlecl and tempered by the discoveries of Darwin. Anatomists 
set out, as Knox and Goodsir had done, to discover that larger 
kiugtlom of which man was a part. They followed Darwin in 
seeking to trace his past history by the aitl of comparative 
anatomy; t,hey rnalisetl that the only sure foundation for human 
anatomy was a wi<le stndy of all forms of life. Let me take two 
typical examples from the work of fiir William Turner. In 1872 
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doubts were again raised as to the structure of. the human 
placenta. He first verified, as John Reid and Goods1r had done, 
that the Hunterian discovery was right; in the p~evious year. he 
had examined the placenta of a whale (Orea gladiator). Ihmng 
the su bseq nent 18 years he availed himself of every opportnnity 
to study the placenta in all classes of mammals. He found, as he 
expected from Darwin's teaching, that various stages in the 
evolution of the placenta were still to be seen in modern mammals, 
and that the human placenta represented only one of the types 
which had been evolved. Later Hubreeht discovered the 
trophoulast, and Selenka showed that, as far as concerns the 
placenta, man and anthropoid were the same. During that pei·iod 
he was also studying the brain in the same manner. He-as was 
the case with all the anatomists in Scotland-deYeloped a passion 
for ouserving and recording every fact which could directly or 
indirectly throw light on the laws which determine animal form. 
Now of all the experiments which Nature ever made in adaptation 
and in change of form, none are more wonderful than the examples 
to be seen in tbe anatomy of whales-land mammals which have 
come to live a fish-like life. At the beginning of the century 
Geoffroy St. Hilaire found the rndiments of teeth under the whale
bone plates; Knox made whales a subject of study; Goodsir had 
his eye on them; and, after The Ori,r;in of Species was publishell, we 
find first Professor Turner and then Professor Struthers take up 
the investigation of their structure in earnest. By 1889 Professor 
Struthers had rnade dissections of 11 specimens, representing 
most of the species which become stranded from time to time on 
the shores of Scotlat~.* Nowhere will you find more accurate 
records and finished studies of special adaptations and of vestigial 
structures than are to he seen in puulications of Sir ,J olm 
Struthers. His investigations were carried out at those times 

,:, I was greatly elated wlien Sir .John 'trnthers a keel me to stay a.t 
college with him on n Satmclay afternoon dnring the winter of 188;'>-86, to 
assist in dissecting parts of the Tay whale. He " 'a , then examining the 
genital organs. I must have heen a chatter-box ; at least he suddenly stopped 
me with the exclamation that I had raised OYer fifty subjects for di.·cnssiou 
in less than fifty minutes, and that I must really learn to think consecntiYely. 
To my regret I wa ueYer again allowed to assist him. ~Iy friend, the late 
Dr. Charles Angus, hecmne bis favourite assistant. He was fortunate, as is 
so often the case with anatomists in Scotland, in lrnYillg a mo~t skilled and 
sagacious anatomieal assistant in l\Ir. Roliert Gibh, a genuine working-man 
naturalist, who became assistant in the anatomical department in 1872. He 
rdttine<l his post nuder Profo-is01· Reicl until he <lied, on 2:3rd ~fay 1911, an old 
man, ancl regretted hy generntions of Aberdeen medical students. 
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when other men take their leisure an<l. un<l.er circumstances which 
would have tnrue<l. most men awa;. \Yhcn, in 1876, the Challenger 
returned with her spoils, collected. in all parts of the world, the 
task of investigating the structnres of the mammals fell on Sir 
William Turner and his pupils. It was while investigating the 
anatomy of the marsupials that Professor Cunningham came to 
formulate his theory of the primary arrangement of the muscula
ture of the hand and foot. Thus we see that in the later decades 
of the 19th century, while microscopic anatomy and embryology 
were mainly engaging the attention of the continental anatomists, 
in Scotland their professional brethren were seeking to lay onr 
knowledge of the human bo<l.y on the broad basis of comparative 
anatomy. 

RESEARCH ON THE ORIGIN OF MAN. 

From 1860 onwards the anatomists of 1cotland came more 
and more under the influence of the evolutionary movement. 
Darwin's Origin of Species (1859); his Descent of JJlan (1871); 
Huxley's Man's Place in Natnre (1863); and Lyell's Antiquity of 
JJfan (1863) led them to study the human body in another way. 
Variations in the form and arrangements of parts so frequently 
found in man's body were studied and recorded, with a view to 
throwing light on man's origin. With the same object in view the 
anatomy of the anthropoid apes became a favourite and profitable 
subject of investigation. Although no remains of very ancient 
man-such as were fountl from time to time in Germany, Belgium, 
France, and Java-were found in Srotla11d, nor do we expect that 
fossil remains of man will ever be found within her borders, yet 
such discoveries were watche<l with interest and examined critic
ally in Scotland. Knox had studied the races of mankind, but 
his brilliant speculations were ill calculated to form the basis of 
further research, and died with him. An Edinburgh graduate, 
Dr. James Cowles Prichard, was the lcad.ing anthropologist in the 
first part of the 19th century. When he died in 1848 he left a 
monument of splendid work behind him, but no school of disciples. 
In 1852 J)r. ,John Beddoe, who died in 1911, arrived in Edinburgh 
from U niver ity College, London, became a medical graduate of 
this University, and set out to make an anthropological survey 
of the Scottish people-the first ever made. Soon after 1860 the 
French School of Anthropologists, of Broca, Quatrefages, Ramy, 
and Topinard, systematised the methods of anthropology; towards 
the end of the century their methods were being introduced. 



26 Arthur Keith 

Throughout this period (lSG0-1899) craniology was a suuject of 
study and research at Glasgow, Aberdeen, and Edinburgh; collec
tions of crania and skeletons of all the races of mankind, both 
ancient and modern, were being formed in connection with the 
anatomical departments of the universities. With the assistance 
of his students Sir William Turner made the collection in the 
University Museum one of the best in the world. Towards the 
end of the century his memoirs on the osteology of the races of 
mankind began to appear, but the one which must interest us 
most is that on the Graniology of the People of Scotland, which he 
issued in 1903. Is it not a strange fact that Scotland should owe 
the first contribution to her physical anthropology to Beddoe and 
Turner, two Englishmen ? Professor Struthers, and especially 
his snccessor at Aberdeen, Professor Reid, realised the need to 
preserve and record those remains of ancient man which are 
occasionally exposed by the plough or spade; these old bones are 
documents from which the history of races in Scotland may yet be 
written. Professor Bryce has shown how such documents may 
be utilised. By the end of the 19th century Scottish anatomists 
had begun to realise the necessity of making an anthropological 
survey of their own people, of seeking to analyse the various 
racial ingredients out of which the modern Scot has been evolved. 
By 1895 Professor Reid of Aberdeen had equipped and placed in 
working order an anthropological laboratory in his university, and 
with the assistance of the members of the Buchan }field Club 
set out to survey the people in the north-east of Scotland. 

RESEARCH IN APPLIED ANAT011Y. 

It must not be supposed that the practical anatomy of the 
human body was neglected in Scotland during the last 40 years 
of the 19th century. In the main the improvement in our know
leclge made then relates to observations concerning the exact 
shape and relationship of parts. One of the most outstanding 
contributions of this period is :the Topographical Anatmny of the 
Child, which l)rofessor Symington published in 1887, when 
lecturer here at the School of Medicine. The anatomy of the 
child had been neglected. The method he used was that intro
<1uced by Pirogoff in 1856 and popularised by Braune of Leipzig 
ten years later, namely, of studying the exact relationship of parts 
by making accurate sections of the frozen body. During the same 
period Dr. Berry Hart employed this method in producing a 
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standard Atlas of the Pcmulc Pelvis. Indeed much of the best 

practical work of this pcriocl was done by men who were not 

professional anatomists. Defore he left Edinburgh in 1877 

Dr. Matthews Dnncan had made additions to our knowledge of 

the human pelvis of the most important kind. Dr. Robert 

:Foulis's investigations of the human ovary deserve more than a 

passing mention. The researches of the late Dr. Alexander Bruce 

on the anatomy of the spinal conl and of the mid-brain are 

sufficient to place him in the first rank of the Scottish anatomists 

of his time. The studies which Professor Ogston of Aberdeen 

made on the growth of bone aml cartilage in 1875 and 1877 have 

not received the attention which they merit. To pathologists 

such as Professor D. J. Hamilton ancl Professor "\V. A. Welsh we 

owe stmlies in the anatomy of the corpus callosmn ancl on para

thyroicl boclies. In the last two decades of the century we see the 

methocl intrndnced by Professor His of Leip1,ig, of studying the 

viscera after injecting the body with a "haru.ening" solution, 

being employed in Scotland ; the use of formalin for this purpose 

became very general after 1895. The introduction of this method 

led to a redescription of the viscera. About the same date (1893) 

it became possible, thanks to the discovery of Rontgen, to illumi

nate the living human body and thus study its anatomy. The 

revolution which this method is destined to effect lies in the 20th 

century, but we note that l\1r. Harold J. Stiles had realised its 

value and applied this means to anatomy by 1898. 
A survey of the work done in anatomy during the lifetime 

of Sir John Struthers shows the change which had affected the 

outlook of our anatomists. One can see that the study of form 

became morn and more prominent, while the study of function 

came to have quite a secondary place in their consideration. 

OTIIELl AsrEcrn OF Srn JonN 8T1rnTIIERs's CA.HEER. 

Now I have come to the encl of my task, and it must be very 

apparent to all who knew Sir John Struthers that in limiting 

my survey to the research work-the produce of an anatomist's 

leisure time-I have <lone his memory less than jn,_tice. .From 

the day he hegan to teach anatomy nuder the mgis of this college 

in 18-15 until the day of his tleath in 1899 he fought continu

ously and courageously for freedom to teach and to research, for 

the prngress of researcli, of true knowledge and of medicine, and 

of meclical dncation, for liberty of tho1wht, and for the rights of 
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institutions and of wornen; and yet all these endeavours of a 
many-sided career I have passed unuotecL A bare account of 
his researches would have constituted a worthy suLject for this 
lecture, but that is the last theme Sir .Tohn Struthers woul<l have 
liked me to a<lopt. I have sought to follow him as a student of 
history, an<l I am not worthy to be his pupil unless I have his 
courage to speak out freely and fully what I believe to Le the 
true lessons which I have learned from this study. 

SUGGESTIONS I) RA W:N" FRm.I A STUDY OF TIIE HISTORY OF 

ANATO::\IY IN SCOTLAND. 

I have been surveying the history of anatomy in Scotland with 
a purpose, one which I can best introduce to you by relating how 
it came to take hold of me. I owe to Sir John Struthers the 
impulse which ma<le me a strnlent of anatomy. Under his inspira
tion, during 188-:1:, 1885, and 1886, I became an enthusiastic follower 
of Owen, Huxley, and Darwin; the origin of man became with me 
a more important matter than the healing of his body. In 1895, 
after spending seven years in the kind of investigations which 
was most likely to throw light on man's origin, I came to teach 
anatomy at the London Hospital and continue my researches. It 
was then, as my students passecl into the wards, that I came to 
douht whether my teaching and my research were really the best 
possible to adapt medical students for their life's work. They 
had to deal with cases of appellllicitis; I could not explain to 
them why the appernlix was present in the body, nor why it was 
placed in the loin and shapetl as a narrow blind tube. They saw 
cases of tlisease of the antrnm of the mastoitl, and yet, although 
the shape and position of this small cavity could be descrihetl with 
accuracy, no hint as to why it was there and what function it 
served could be offered. They hacl to examine pn,tients with the 
accessory chambers of the nose full of pus, but why such large air 
chambers should exist in man could not be explained. They 
daily saw children with enlarged tonsils or with adenoids, but 
we coulcl not tell them why these strnctures were placecl in the 
throat, nor give an explanation of their anatomy. They saw the 
gall-bladder opened for the removal of gall-stones, but I knew 
nothing of its functions nor of its anatomical meaning. They 
saw the prostate being removed for disease, but the reason of its 
existence in the human body was not thought of. Even with 
such vital and well-known organs as the heart and lungs we 
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could offer our students no satisfactory explanation of their shape, 
of the manner of their fixation, of the arrangement of their 
musculature, nor of the peculiarities in their nerve and blood 
supply. When, however, I became acquainted with the works 
of the anatomists who led the way at the end of tbe 18th century 
-of the Hunters, the Monroes, ancl Bells-I founcl their efforts 
were directed to answer such questions as I have just mentioned; 
they studied anatomy to understand the meaning and function of 
the parts of the body. At the beginning of the 20th century we 
were studying anatomy to clescribe form. It was to see how this 
revolution had occuned in our outlook that I made a study of 
the history of anatomy during the 19th century. We see that 
the anatomy of the Hunters, Monroes, and Bells was not really 
killed hy the separation of the teaching of anatomy from physiology. 
It was those gifted non-medical children of the French Revolution 
-Cuvier, Geoffroy St. Hilaire, and Lamarck-who killed the study 
of function. We see the movement started by them, elaborated 
by Owen, and transformed by Darwin become domiciled in Scot
land for the greater part of the century. That movement has 
been prolific in its results; it has laid our knowledge of the 
human body on the sure foundation of comparative anatomy; 
but now, it seems to me, has come the tune to look to the future. 
A knife ancl forceps, with close observation ancl hard thinking, 
will accomplish much, but to face the modern problems of anatomy 
with such an outfit is to use a nrnzzle-loader where a repeating 
rifle is available. In recent times we have seen that the problems 
of human anatomy arc yielding most readily to those who use the 
experimental method. By stimulating the cortex and by causing 
artificial degeueraLion of nen e tracLs the anatomy of the brain 
has been grac.lually discovered. Our modern knowledge of the 
anatomy of the heart and of the visceral nerves of the body are 
largely based on the experimental work of Gaskell. I need not 
multiply examples. The modern anatomist, if he is to help in 
solving the problems of the human hody, must avail himself of 
the methods of the professed physiologist; he must study the 
living as well as the dead body; he has to seek assistance in 
embryology, in _comparative anatomy, and in those experiments 
of which, unfortunately, disease makes man so often the subject. 
\Ve have come to the time when we anatomists must reconsider 
our methods and our aim. At least that is the inference I draw 
from a study of the history of our subject in Scotland during last 
century. In short, we have to study function, which is the key 
to form. 














