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THE LIMITS OF KNOWLEDGE

SucH an honour as that which the Faculty vouchsafed to me in
the request to address you to-day led—as you may readily
believe—to much searching of heart. At the first blush the
prospect seemed too alluring to be foregone; second thoughts
followed, burdened with doubts whether it would be possible to
rise equal to the demands of the occasion; these, however, in
turn faded before the feeling that the only fitting acknowledg-
ment of your kindness lay in yielding to your wish.

It is indeed a source of much pleasure to be again amidst
the fair scenes of this great Dominion, and to dwell upon the
nanifold beauties showered upon her by the ungrudging hand
It i is dehghtful to gaze once more upon thﬁ broad

- glowing tints of the woods in their winsome robes. It was
amongst these lovely scenes that the thrilling pictures of
Parkman first held me in thrall, and led me to understand, as
would in no other way have been possible, the lives and works

8 full meaning of the charming tales of Parker, and amidst
heir natural surroundings the characters whose loves and hates
ihrob in his pages took an even more living form.
Under the witching wand of these, and many other wonder
vorkers who have lived in your midst, the ground is hallowed
0y thoughts of the pust. What a marvellous vista it is! The
rave stealthily gliding through the primeval forest: the
"" ieer pushing further into the western fastnesses: the
--."'4' struggling for the foundation of a new nation: the
8t labouring for souls, faithful unto death : the soldier freely
8
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lost receives abundant proof from the fact that in 1833 the
degree of Doctor of Medicine was conferred upon William Logie,
who was the first graduate of MeGill University.

It is very pleasant to know that amongst the distinguished
group of men who formed the pioneers of medical education in
Canada, several were graduates of my own umvarmty
Stephenson, Holmes, and Robertson studied and graduated in
Edinburgh; the origin of MeGill University, on 1ts medical
de, is therefore connected with “Modern Athens,” and its
early teachers brought to Canada the methods of the sagacious
\ hytl; and the philosophic Cullen, as well as the spirit
pmbodied in that wonderful academic succession furnished
by the celebrated families of Gregory and Monro.

To one conning the memorials of your early past, it is a
source of much interest to be able to trace the homes of
medicine in this great Dominion. Thus it is that the drawing
of the General Hospital, as it was in 1830, in “ Hochelaga
lepicta” is to me full of interest, while the painting by Lamb
of Burnside House, showing how it nestled at the foot of the
unt-a.m, 1843, furnishes a historic link in the academic
Ih would be tedious to you, who know the various steps by
hich the University grew from its picturesque birthplace at
Burnside, till it finally reached the superb site it now holds
the old home of its founder, to follow the various steps ;

) those, like myself, pilgrims from the mother land, there is a
_' ination in tracing out the successive stages of its develop-
ment, and in recognizing how similar the mode has Leen to that
Which may be seen in the old world. In the course of this
development it is a very agreeable fact that the academic ties
With the old country are becoming closer instead of weaker.

~ Without dealing with such as unite Montreal to the
Universities of the rest of the United Kingdom, a word or two
T ; be allowed as to the present links between Canada and
otland. Your Chancellor holds a like position in the
-: rthern University, situated between the Dee and the Don;
Were, as here, he has so fostered the growth of learning and
Hquiry s to merit the title of a modern Mecenas, That
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dauntless energy with which you at once set to work to repair
the damage and replace what had been swept away. The new
buildings which are now arising like a pheenix, as the late Dean
has well put it, from the ashes of their predecessors, are an
evidence of the indomitable spirit with which the University is
instinct.

That the good fortune which has attended the ].i‘:.-:u:.u]t;}r of
- Science may be extended to that of Medicine, is the sincere
wish of the many friends you possess on both sides of the
ﬁ tla.ntm, who felt the deepest sympathy with you in your
- misfortunes. The hope has been universally expressed, that
_ume man of open mind, with a large heart and a long purse,
will realize the importance of a good endowment towards the
 erection of a perfect Medical School. While recognizing that a
school is not necessarily created by bricks and mortar, and
that imposing piles of stone and lime do not themselves form
a university, yet we acknowledge that many departmantﬂ of
modern medical research can only be carried out in suitable
"Qn uctures, and we realize the mutual influence of beautiful
buildings and a university spirit. It is matter for regret that only
nalf of the new home of the Medical School, now in progress,
ean at present be erected for want of funds, and that years may
elapse before it can be completed. Will you let me express the
sarnest desire that you may have the aid of friends in need ?

- It would not become me at this time to dwell upon the
achievements of the University in the varied walks of know-
edge. The special matter to which it is my wish to direct
your attention will afford an opportunity of showing that, in
hose fields best known to me, yeoman work has been done by
ler children. But there is one subject to which in common
airness you will allow me to refer.

- About two years ago certain changes in the blood, taking
":_51" in affections of the intestines, which had till then only
ieen described by three workers in the Netherlands, were
ound by Carstairs Douglas and myself, to be not merely due to
‘I. presence of a bacillus in the bowel, whence toxines were
absorbed into the blood, but were found to be produced by
e actual entrance of the microbe into the blood, where
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gountry in a spirit of generous rivalry doing something to aid
the efforts to reach the noontide of knowledge. It is a matter
also full of encouragement, for it shows how much may be
done by earnest men possessing apparently but small oppor-
tunities for original research.

To some of us it is only vouchsafed to spin the thread, and
we have to learn to rejoice in cheerful vein when another
weaves the web. To the loyal worker in scienfific fields it is
enough if he feels that he is adding something to the general
und of knowledge. He may not be able to see at the time
whither his observations lead, but he knows that, when joined
the results of other investigations, they will be useful.
hey may not be fitted to enter into the warp and woof ; the
ork of others may be of stronger stuff, for “the web of our
life is of a mingled yarn, good and ill together.” But even if

ey do not become woven into the finished fabrie, they have
at least helped other labourers by the example they have shown.
- Two of the great men who adorned Dublin during the first
‘half of last century observed a group of symptoms which have
in recent times been the object of close serutiny. Adams, in
‘one of the most remarkable of single contributions ever made to
medicine, described infrequency of the pulse attended by
apoplectic attacks in cases which presented the pathological
appearances of fatty heart. He was followed by Stokes, who,
in adding further observations, noficed a want of harmony
between the movements of the veins in the neck and of the
'ﬁbariea at the wrist ; he stated, indeed, that the number of the
venous pulsations was more than double that of the ventricular
tontractions. Stokes further described feeble sounds heard
between the cardiac impulses. The meaning of these facts will
% clear to us in the sequel. Many years passed before the
observations of Adams and Stokes received any additions. It
8 true that a brief mention is made by Skoda to the subject,
out new interest was not aroused until the appearance of some
myestigations by Leyden. The subject was afterwards dis-
‘ussed by Roy, who ranged himself alongside of Leyden in
avour of hemisystole as the cause of the want of harmony in
e action of the veins and arteries,

A2
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art.  They published the interesting fact that the auricles
‘ean be seen beating in the intervals between ventricular
‘gystoles. During the last three years this observation has
been frequently repeated by other observers, and is now well

Einthoven has taken advantage of the electromotive changes
produced by the action of the heart, and by means of the
string galvanometer has obtained beautiful tracings from cases
heart block, which demonstrate beyond the possibility of
doubt that the electromotive changes caused by the action of

. heart block simultaneous] y engaged my attention. My investi-
. gations were carried out with Lippmann’s capillary electro-
' The movements of the column of mercury, thrown

the ordinary oscillations caused by the electric changes attend-
mg the apex beat, but, between these, smaller waves were
distinetly visible, and were undoubtedly produced by the con-
traction of the auricles.

- One more clinical result obtained in this disease may be
. referred to before we pass on to the explanation of the condi-
flon. The arterial pressure in such cases has attracted my close
attention. Observations on a good many cases has now proved
hat the systolic pressure may reach a level of from 270 to 300,

6garded as a most interesting fact, showing that the long
iferval of time following each ventricular contraction allows
be high arterial pressure to fall to a low ebb before the
Sieceeding systole occurs. It need sca,ruely be added that in

3 'Wa have in this chain of investigations a really mtereﬂting
tustration of the gradual evolution of clinical knowledge, and
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anatomical researches by which he still further advanced the
subject, and with these investigations the first chapter of the
anatomical explanation terminates. Hight years afterwards
Ewald returned to the link binding auricle and ventricle in the
frog, and shortly afterwards Retzer, Breeunig, and Humblet
extended the observations. These workers paved the way for
the elaborate investigations of Tawara, who carried out a most
valuable research, fully demonstrating the origin and ramifica-
tions of the structures by which the anatomical gaps separating
the different portions of the heart are bridged over. Keith has
more recently, in a manner as lucid as it 18 luminous, further
extended these remarkable investigations.

The researches of Tawara have shown that the aurlculn-
}venmculax bundle is only a part of a great system ; it descends
on the interventricular septum, ramifies throughout every
~part of the ventricular walls, and is continuous with the
system of Purkinje fibres. The papillary muscles are brought
info especial relation with the system, and this very interesting
point throws a vivid light upon the important observations
made on the functions of these structures by Roy and Adami,
Eto which the latter has again returned more recently.

Keith has illuminated the subject, as he usually does, by
‘the brilliance of imagination as well as the result of labour.
He described the musculature of the sinus as being freely
continuous with that of the auricular canal and a.urleula,r
;nppendm In aearchmg for a clearly differentiated system of
ﬁbrea within the sinus, which might serve as a basis for the
g‘.uwepmun of the cardiac rhythm, he discovered a peculiar
structure surrounding the arterial circle at the junction of the
gmnua and the auricle. The structure closely resembles that of
‘the auriculo-ventricular bundle, consisting of an intimate net-
‘work of pale, undifferentiated fibres with well-marked nuelei.
‘This structure contains numerous nerve cells and nerve fibres,
Although the mass is undoubtedly muscular in its main
structure, yet the nerves in the neighbourhood of the vena
tava enter into very intimate connection with it, so that Keith

feels justified in stating that a peculiar neuromusecular junction
oceurs at this point,
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In this way he was able at will to interrupt the passage of
impulses more or less completely. His, from a number of
gxperimental investigations, showed that interference with the
conduction of impulses could be produced by section of the
‘auriculo-ventricular band. It is, however, particularly to
irlanger that we are indebted for a study of this important
subject. By his ingenious method of experimentation the
auriculo-ventricular bundle can be subjected to varying degrees
of pressure, and he has been able in this way, as 18 now widely
known, to produce at will every degree of partial or complete
blocking of impulses. From the experiments of Gaskell, His,
and Erlanger, it is clear that the upper parts of the heart
possess the quality of rhythmicity in a higher degree than the
lower; that the rate of the heart is determined by the upper
and more rhythmical portions, and if the lower and less
rhythmical are separated from the upper and more rhythmical
portions, the lower part may assume a rhythm of its own.
From two very interesting studies by Hering, and by Erlanger
and Blackman, which have recently made their appearance,
the relative rhythmicity, excitability, and conduectivity of
he different portions of the heart are most clearly brought
efore us.

Pathological evidence has not been long in following upon
the heels of anatomical and physiological investigation.
stengel, Jellick Cooper and Ophiils, in America, and Keith and
myself in Europe, in the same year, put on record instances of
lisease of the auriculo-ventricular band from cases of heart
plock. In some of these cases the struectural alteration was a
gumma of the interventricular septum; in others it was a
simple fibroid change, without any very obvious cause. In one
mstance which aroused a most widespread interest, seeing that

i occurred in the person of one of the most venerable and
distinguished physicians of the British Isles, the change has

éen found to be of the nature of a calcareous infiltration.

] He::ﬂ again Montreal is going to help us. We await with
ively interest the publication of a very remarkable case lately
Mmder the care of Professor Martin, in the Royal Vietoria
dospital. The heart, which has been kindly shown me, with
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bethink ourselves of this distinetion between the attainable and
the unattainable. Above all, it is our duty not to be dogmatic
as regards matters which we cannot know. It was Huxley
who said that “the assertion which outstrips evidence is not
only a blunder, but a crime.” Some of the appearances which
have been brought before you to-day have furnished an example
of speculation in the region of the unattainable, of playing with
words rather than working with things. Within recent years
nuch time has been wasted in futile assertions that the five
oreat functions of cardiac activity, recognized by Gaskell, are
antirely due to inherent properties of the heart muscle, or, as it
s put, are of myogenetic origin. According to this view, or, as
6 would be better to put it, according to these views—for the
ppinions of the myogenetic school are often so contradictory as
0 cancel each other—the heart lives and moves and has its
being independent of the wonderful and beautiful arrangement
of nerve ganglia and nerve fibres, as also with their intimate
20T mtinns with the central nervous system. To suit these
rpotheses the nervous system is allowed to interfere with, but
§ no part in, the production of cardiac action. Is this not a
ngﬂ departure from the deep Ba}fmg of Galen, that “ Nature
:;.'-,-; nothing imperfectly or vainly”? But this is a matter
with which on the present occasion there is no time to deal.
. fice it to say, that there is no proof of these assertions. TLast
3ar the subject occupied my attention in the Oration of the
fedical Society of London, and it was a sincere pleasure to be
" to range myself beside your Professor of Physiology, who,
few weeks before, in an eloquent address, gave a powerful
idictment of the fallacies of the myogenesists. It is unlikely
12t any man of science with balanced mind will commit him-
elf to the tenets, either of the myogenetic or of the neuro-
zenetic school. 'We must wait for more light before we are in
b position to dogmatize on this matter. “Far more of our
mistakes,” says Matthew Arnold, “come from want of fresh
now 1adge than from want of correct reasoning.” The intoler-
e which has been shown by the protagonists on both sides
iregards this question makes many of us doubt whether the
i) t. apostle of sweet reasonableness” was right in his remark,

"‘-H "n.'
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solid bedrock of fact. Blowing hypothetical bubbles will not
avail. It would be foreign to the genius of my race to contemn
' philosophical reasoning, but it is nevertheless a duty to condemn
| baseless speculation. Imagination rightly used is of the

~ highest value in science,

{ “But not for golden fancies iron truths make room.”

I The scientific method is, as Huxley has clearly stated,
' “nothing but trained and organized common sense, differing
' from the latter only as a veteran may differ from a raw
‘recruit.” No one can successfully dispute this statement, and
pmhﬂ.b]}' few will make the attempt. There is no need for me
] to dwell on this theme, but it will not be out of placﬁ to add

that this quality of common sense is not the possession of man-

‘kind in equal proportions. To some it has been granted in
! fuller measure than to others, but to most men a fair share has
. fallen. It is one of our first duties to listen for the whisper
~ of this inborn wisdom or common sense which must be our final
‘guide in all our work. May we not without any great strain
‘apply to this gentle voice the words of an early English poet,
‘who died just four hundred years ago ?

“The vertue of her goodly speche,
Is verily myne hartes leche.”

Goethe long ago frankly said that in his old age he had found
‘it hard to be as wise as he had been in youth. This is a
'l: rilliant paradox, the maa.mng of which is clear, so that he who
runs may read. But there is another side to the shield. It is

within reach of all of us to train this inherent quality by the
%Jﬂm;plma of experience. There is but one way in which this
can be done; the way of hard work. In this age of strenuous
endeavour it seems unnecessary to emphasize this gospel. It
has been preached by many modern writers, from Carlyle to
Kipling, and the nobility of work in every field is now
universally recognized. Upon us, most of whom are or will be
oncerned with the practical duties of serving our fellow-men,
1t is incumbent to remember to what a high calling we are
deévoting ourselves. We have to enter into the lives of others
In the fellowship of suffering as well as the brotherhood of







