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FoR more than a centulry past every medical man has had,
in his consulting room or near it, a shelf with a few bottles

of reagents, a spirit lamp, and some test tubes, with 'which
to carry out certain simple chemical investigations which

form-part of-clinical routine. That shelf is the prototype
of this great institute, with which the munificence of Mr.

Samuel Courtauld has enriched the Middlesex Hospital;
and the contrast between prototype and achievement is no

greater than that between the medical chemistry of a

hundred years ago and the biochemistry of to-day.
Indeed, the year 1828 marked an epoch, for in it the

G'erman chemist Wohler, afterwards the fellow worker with

Liebig, obtained that most abundant product of animal

chemistry, urea, as a result of a reaction in the laboratory,
and so began the removal of the barrier which was believed

to separate organic from inorganic conmpounds-the
chemistry of living things from the chemistry of the rocks.

Early Associationt of Chemistry-with Medicinie.
Buit the association of chemistry witlh medicinie dates

back much further. Even the alchem-lists tried to preparc
the elixir of life. In the early part of the sixteenlth
century lived that eccentric gellius who called hinmself
Paracelsus, who looked upon medicine from the standpoint
of chemistry; and in the sixteenth ceenturiy w as born
van Helmoint, who has been called the father of chemical

physiology, of both of whose contributions you may read

in Michael Foster's Lect'tres on the History of Physiology.

In the seventeenth century our countrymiian Thomlias Willis
discovered glycosuria. Many of the pioneers of chemistry
wiere mtledical men, somiie of whom occupied clhairs both of

medicine and of chemistry; and so medicine has played an

importanit part in the building. up of this, as of other

branches of pure science, and often provided the early
chemist with a means of gaining his livelihood. In return

chemistry has rendered immenise services to the advance-
ment of medicine.
Wherever a medical sclhool was founded a professor of

clhemistry was appointed, and in Edinburgh, at the end of

the eighteenth century, there was a remarkable group of

chemist-physicians, which included Cullen, Joseph Black,

the discovercer of latent heat, aild Daniel Ruthlerford. In
those days numbers of future physicians, and amongst them

not a few graduatec of Oxford and Cambridge, went to

Edinburgh for their clinical training, and sonme of these

returning to London, brought with them the current teach-

igs of the school. Amongst these was Alexander Marcet,
a native of Geneva, and afterwards physician to Guy's

Hospital, who made some valuable contributions to pure

-chemistry as well as to chemical pathology. A slightly
older contemporary was William Hyde Wollaston, a

Cambridge man, the discoverer of the ductility of platinum,
a property, of far-re.aching value to chemists and physicists.

W11ollaston, who abandoned medical practice after failure
to ba elected to the staff of St. George's Hospital, devoted
himiself to pure science, and gained distinction in physio-
logy, pathology, mineralogy, optics, and botany. He was

th-te first to make a scientific study of the compositicn of

calculi. A juniior contemporary of these, and like Marcet
an Edinburgh graduate, was William Prout, who is en-

titled.to a very high place aimong the founders cf clhemlical
physiohlo,gy', for he was the discoverer of hvdrocblIric acid
in the gastric juiCe-a vital finding in connexion- with the
phiysiology anid pathology of digestion. He won fanme as a

chemist also; for his celebrated hypothesis that the atomic

weights of other elements are multiples of that -of hydrogen
and that from hydrogen all other elements are derived
has ever since set chemists thinkiing, and has proved a

powerful stimulus to research.
The generation wlhich succeeded these men in London

produced aniother group of chemist-physicians, whose work
was carried out in the mlliddle years of the last century.
Among them Henrv Bence Jones may claim- a prominent
place. He was a pul)il of Thomas Graham, who filst investi-
gated the colloid state, and of Liebig, and a frieind and the
biogr;aplher ofIFarcaday. His best remembered contribution
to medical chemistry was the discovery in urine of the
peculiar protein substance which bears his name. Among
his contemporaries, and also a pupil of Thomas Graham,
was my father-not to refer to him in this connexion
would be the outcome of a false modesty.- He, in 1848, by
means of a test of 'extreme simplicity, but which calls for
some skill to carry it out, demonstrated the presence of
uric acid in the blood of gouty subjects, and* estimated
approximately its amounts. Thus was chemical examina-
tion of the blood of living persons first made available
as a means of diagnosis; and the developments of such
methods, in 'the hands of Bang, Folin, and others, are
familiar to students at the present day. These modern
methods yield, with small quantities of blood, drawn
from a vein or even- from the lobe of the ear, -results
of great accuracy and diagnostic value. Somewhat younger
contemporaries:- were- 'lhudichum, whose work is now

better appreciated than formerly, and Frederick William
Pavy, who devoted much time throughout a long working
life to the study of diabetes, but did not live to see the
di;scovery of insulin. -He it was, also, who first described
cyclic albuminuria. It is told that one of his colleagues
at Guy's Hospital, hi-mself a great physician, expressed
surprise that Pavy slhould devote all his best energies to
the study of an incurable malady; but granting that even

now we cannot culre diabetes, the advance made towards
that goal shows that the time and energy of those who have
worked at the subject have not been wasted.
Meanwhile, in a wider sense, and in a far wider field,

the study of animal chemistry was' advancing steadily.
Much of the advan-ce was due to the teaching, influence,
alnd opportuinities of research provided by Justus von

Liebig in his laboratories at Giessen, and later in Berlin;
and there come to mind the names of other great bio-
chemists of the ninieteenth centuLry, among them those of
Pasteur, Wurtz, Hoppe-Seyler, Karl Schmidt, Emil
Fischer, Huppert, and Arthur Gamgee, to mention only
a few.
Nowadavs verv different conditions prevail. A consider-

able nii'umber of-those who obtain miedical degrees or qualifi-
cations turn aside -frlom the path of practice and devote
themselves to laboratory wvork ia the medical sciences, as

pathologists, plhysiologists, biochemists, or pharmacologists.
For these men it las been niecessary to provide adequate
accommodation. The Institute of Physiology no longer
houses both biophysies and biochemistry; pathology has
split into several branehes-niamely, bacteriology-, morbid
anatomy, and pathological chemistryv. In biochemistry
far more work is being done,- and those who pursue it
are almost all able to devote their whole time to it. The
names of living biochemists who have done or have sur-
passed such work as that of our forefathers referred to,
form a very long list, in which our own countrymen
occupy a place of whlieh we may be proud. Centres of
bioellemical teaching -and research, such as that over

which Sir Frederi-ck Hopkins presides at Cambridge, are

now -being formed in var-ious universities i-n this country,
and-- we are met together for the inauguration -of the
latest of these to-day.

t adBacteriology ail Chemical Pathology. mt must vOtelefborgotten that the aimsandd merthodsof the several bi-aiiches wrliiel-r ar-e iiielulded under the-
collective name of- pathology differ considerably; and this
is specially- true of bacteriology and chemical pathology,
althoughl in' the field of immu-nity they overlap and must
collaborate. -The bacteriologist -stu-ies the actual- agents
of disease, the stone 'which, as it falls into thepoal, ruffles
its snrface, whereas the biochem-ist studies the ripples
whiich spread ouitwards in increasing circles, from the
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point of impact -of the stone-in other words, the dis-

turbances of the metabolic processes which result from

the bacterial invasion.

Of recent years, under the spell of the advances of

bacteriology and protozoology, we have tended to lay all

the stress upon the invading malady annd to pay too little

attention to the rieaction of the organism invaded, but

there are signs that the pendulum is returning from the

limit of its swing, anid in its modern dress the revived

doctrine of diathesis will rest largely upon a chemical
basis.

The newer biochemistry does not restrict itself any
longer to the older l)roblems of chemical constitution
and the products anid methods of metabolism. The physico-
chemical asp-ects of the subject arelreceiving more and

more attention. We may hope that, importaiit as those

aspects are, they will not so engross attention that the

older problems will be neglected.
Not only does the modern pathological chemistry embrace

a far larger field, but the simnple methods of ocur pi e-

decessors no longer suffice for its requirements. Examina-
tions of greater anid greater delicacy aire called for;
apparatus is ineedeil whichl requires ample laboratory space,
and wlich is itself often costly. No wonider that the
cost of hospital equipment and upkeep lhas inicreased
greatly. Fortunately donors are beginning to realize that

by providing a gr-eat hospital with suclh an institute as
this they are reniderinig as much, or more, aid to the sicli
and suffer'ing around us as by the addition of so many

mrore beds. The value of a hospital depentds not onily upon
the number of patienits treated, but also upon the qualitv
of the relief given, and, as I shall hope to convince you,
the value of suclh a hospital as tlhis, and the good which
it does, is not limited to) the area in which it is situated,
nor even to its wider clientele; but, so far as it is a place
in which knowledge is incireased, its influence extends to
wherever medicine is taught, and those who ar e traineed
here diffuse its teachings all over the world.

The I.mportance of Biochemtistry in the Diagnosis,
Prognosis, and Treatment of Disease.

Let me try, then, to set before you whereini the im-
portance of biochemistry to medicine consists, and why
such departments as that whiclh has been opened here
to-day are desirable, or even essential, parts of the equip-
ment of such a hospital as this. Let me speak first of
the more strictly practical aspects of my subject, of the
aid which biochemistry affoids in the diagniosis, prognosis,
and treatment of disease.
There are a few maladies the diagnosis of which rests

upoIn chemical evidence, or in which a derangement of
the chemical processes is usually the earliest sign. This
is often the case with diabetes, which is not infrequently
first detected on examiination of the patient for life
insur ance, and thie earlier the recognition of the malady
the better is the Prospect of treatment. Indeed, all
thliough the course of diabetes chemical tests are of
value, as indicatois of relapse or of response to treatment,
as well as of the immiinience of danger from acetoniaemia.
The estimiation of glucose in a few drops of blood is of

special value, especially in distinguishing betweeni true
diabetes and varieties of glycosuria which are apparently
harmless, whiclh call for no restr ictions of diet, and in
whicih such restrlictions may be undesir able. From such
examinations also the efects of (lietetic and insulin treat-
menit can be determinled. Againi, the reducing power of
the urine may be du1e to sugar s which are inot glucose,
and have quite different significance, and these -ca

recognized by various chemiiical tests..
The modernl methods einlloyed in these, examiiinations of

glycosuric patients demianid techlnical skill in the examiner,
and a variety of manipuilations which ale best carried out
in a laboratorv.

Another- disease which has always beeni classed as adisorder of metabolism is gout. It loonms less largely on
th,epopular, as wellas on the medical, horizon thani was

the case twenty or thirty vears ago. Twi-o factors combine
to bring this about. First, a large numiiber of conditions
formerly classed as gouty are now referred to other cate-

gories--oral sepsis or what not; and seconidly, owing pre-

suimably to change of habits anid modes of life, true gout,
the podagra of the ancienits, is much less comlmon in Londonl
than it used to be. How rarely do we niow see tlle chalk-
stones upon the hands, with which our forebears- were falsely
reported to have been able to score uipon the, clotlh of the
card-table. Now that we cani measure with accuracy tlle
am-iount of uric acid in sniiall quantities of blood we can
exclude the cases which do not fall inito the strict category,
anid include others the goutiniess of which is apt to cause

surprise.
There are various rare coniditions for the recognition of

wlhich testing of the exerieta is essential; anid by such.
chemical tests it is often possible to detect a drug whicl
has been- administer ed. Some poisons also are founid by
examination of certaini tissues, suclh as aisenic in hair.
Chemical tests may afford miiost important evidence as to

the functionial efficiency or otlherwise of certaini or-gans, and
these tests lhave, been iultiplied anid greatly elaborated in
recent years.
In most cases a (diagnosis conisists of tw-o parts-namiiely,

the nature anld the seat of the disease-and 'it is with the
seat that we are at this miiomenit concerned. The. detection
of albumLjin in the uL rilne is onie of the oldest means of
detecting damiiage to the kidneys, btut, as witlh glycosuria,
not all albumiiinuriiia is of evil omiieni. In miiore recent years
the tests of renal efficiencv lhave been greatly multiplied,
anid have become more delicate: by the adnministratioln of
urea by the mlouitlh anid thle study of its excretion we may
measuri e 'the efficien-cy of the en-al apparatus; by tlle
ad(ministrationi of ceitain otlher sulbstances w-e mlay obtaini
inforim3ationi as to w-hielh part of the renial appar atus is

chiefly at fault. Moreover, by estimatioin of uirea in the
blood or cerebro-spinal fluidl we can learn about the effi-
ciency of the ki(dnevs from the other sidej so to speak,
and gain informnationi as to ac'cumlllulationi in the blood and
tissues of substanices which it is the funcietion of the kidneys
to get rid of. So we cani estimate the risk of uraemia in
a patient whose kidnevs are diseased, although urea is
not the cause of uiraeimiia, and( -e (10 not yet know what
is its cause.

Tests on somewhat similar lines, such as administration
of levulose by the miiouitlh, anid estimation of the tolerance
of that sugar, wlhich is miiore readily excreted in thee urinie
when the liver is diseased, or by the determ-nination of the
sugar cuive in the blood after its adiministration, afford
valuable evideence as to the fuinetional efficiency of the
liver.
One of the most importanit, and at the same timiie most

elusive, of our o0-gans is the pancreas. Deeply seated as it
is, it is almost ouit of ieach of direct clinical examination;
only in comparatively recent times w-as the part played by
this gland in conniexioniwitlh carbohlydrate metabolism dis-
covered by voni Mehring and Minkowski. Yet, by putting
two and two together, by tlie culmulative evidence of a
series of tests, it is often possible to reach a correct dia-
gnosis in cases of l)nalreatic disease. These tests are for
the most pai-t cheiiiical, anid the determinationi of the
lnature anid anlounts of the fatty substanices disclhar ged
fiom the intestinie is the miiost impor-tant of tlheml.
To Prolut's discovery of hydroclhloric acid in the gastric

juice I have already referredl, and in r-ecenit year-s methods
of increasing delicacy and efficiency- hiave been devised, alnd
are in comnnion. use, for the chemical examliination of the
gastric or duodenal juice obtainied after a test meal o-
by passage of a dIIodeiual sounlid.
The metabolic processrs at w-ork in the livinig organisml

are of almost infin'ite variety; special eizymes anie entrusted
-with each -small mlletabolic task, and if olne fails, or is
lacking, more or less conispicuous der-anogemlen-ts r-esul t.
We cani no lolnger regard the body as a siii-mple fuirniace
in which the .food supplied is burnied without discrimina-
tion. Nevertheless it is sometinmes useful to detei-nline the
sum total of tIme chemr-ial activities of which the 'body is
the sent, and this m2avy }'e carri'ied oult withoIIt nmuLcih
difficulty. For example, the mietabolic fires buii n up, or

buirn low, accordin-g as the thlyi-oid glanid is functionally
overactive or supplies too little of its hormuonec; and so by

detemimining the amount of oxygenl utilized w;e miiay estimi-ate
the well-beinlg or otlherwise of the tlyvroid glanld.

It is true that these tests can seldom be carried out by

rTHEBRITISHMEDICAL JOUPNAS



JUNE 30, xgz8] ACUTE NECROSIS OF THE PANCREAS. [Tirr. DRtImnI 1101JUNIE 30, 19281 r ~~~~~~~~~~~~~~~~~~~~~~~MEDICALJOLURNAL

a doctor in busy practice; but it is one of the clhief uses
of such a department as this to help the practitioner as
well as the lhospital staff, by reporting upon material sub-
mitted to it. In this way the benefits of the biochemical
departmenit reaclh a much wider circle thani the staff and
patients of the lhospital to wvhichl it is attached. It may
be objected that the more elaborate investigations mtust
needs take time, whereas medicinie iLsalways in a hiuirr,
alend cannot wait. Grave disease often strikes quickly, anid
it may be necessary to act hefore a rel)ort can be received.
This is true in some cases, buit i?l the m'lajority there is no
such urgent haste; and mloder-n dliagrnostic m.etlhods would
prove a curse rather than a blessing if the practitionier,
trusting to them, neglected to acquire a thorough know-
ledge of the older methods of diagnosis, whhicli rely upon
thb use of hanids, eyes, ears, and nose. These instruments
lhe lhas with him always, and, wlhen properly used, they
serve him well.

I might go on to speak of the use of chemiiical tests
in prognosis, which is perhaps the miost difficult province
of medicin.e. This is well seenl in connexioni w-ith (liabetes.
In the domaini of treatment, also, biochelmistry plays an
important palrt. A better knowle(dge of tli constituents
of diet, their utilization, and needful proportions, together
w-ith the discovery of vitamins, is revolutionizing the
science of dietetics, or rather is crlating suclh a science.

Funietions of Biorherieical Labeoratories.
I trust that I lhave said enough to make it clear that tlle

p)ractical applications of biochemistry are of great use for
the solution of the problemiis wlhich coiifront .us at the
bedside; that they help in the diagnosis, prognosis, anid
treatment of disease. That in itself is enouglh to justifv
the establishmenit of biochemical laboratories in conniiexion
with All hospitals. Buit if that were all we should feel
much satisfaction, .but not the enthusiasm whiclh is experi-
enced to-day by all who liave tlle welfare of this lhospital
and its medfical school at heart, on the occasion of tile
opening of this splenidid institute.
There are two imiuch greater functions w-hich the institute

will perform. In it generations of stuidents wvill learn from
competent teaclhers biochemical methods, and lhow to carry
out the various tests which are so helpful in chiimical work.
It is true that miany of themt may not, in afteir-life, hiave
the opportunity of performlling thelse tests for tlhemselve's;
but it is hardly n-ecessary to insist on the point that lie
:who acts on tIme result of a test slhould know lhow it is
carried out. If he has himself learnied hlow to do it lie is
better able to judge of its value and- significance.

Time studenits of the London sclhools distribute themselves
over the world, and carry the teachiing whlich they liave
received into remote parts of tIme earth. Obviously -teach-
ing is one of the chief functions of this institute.
To speak now of the third, and to my mind its most

important, function. It is nlow recognized that, in addi-
tion to its teaching, every -university and place of advalnced
study has as one of its duties the furtherance of original1
research, and that the advanced teacher will do his work
better if lie has hiimself advanced knowledge of the subject
which he teaches.
Medicine may be looked upon from several distinct

standpoints, but, in im-lportance, the chemical standpoint
is second to none, as is becoming more clearly recognized
from- year to Year. Biochemistry is-not merely a usef l
preliminary subject of study for the -medical miian; but
is part of tIme very essence of hiis science, and, throu'gh
his science, of his art.
We know that members of different geneira and species

-of animals and plants differ from each other in chemical
structure and chemical life, and evidence is accumuilating
thlat no twvo individuals of a species are any iiiore idenltical
in chemistry than in form. It would seem that there is
a chemical basis for those departures from type -wlwich
are styled mutations, and I for onie belie-ve that the
liabilities of certain individuals to, or their iiiililuniity
from, certainl mlaladies-what may b)e called thleir dliath-eses
-have chlemical originls. Undoubtedlly the mechanlismls by

whlich thle body protects itself against bacterial invsasions
or pOiSOnlS.- inltr'oduced are, for the mlost part, chemical;
and it- is n;ot nlecessary to point out thle impllortance of the

parts played in the animial economny by such chemical
substances as lhormolinoes anid v-itamiins. If all this be tr ue
it is obvious that a chieicall outlook is nieedful for thie
coml)prhension of mor-bid processes, and that there ale
unlimited openiings for-research in biochlemistry.
Here youncg inivestigators will be guided and instructed

in thle miietlhods of research by time professor and other
experienced teachers, wh.o will encourage and lielp themn to
pUrlsue pron,mising lilncs, alnd wNill extract tlhem from the
blind alleys downi which tley are so apt, in their inexperi-
-ence, to Ivander.

Let us wish, thlen, to all who work within these walls,
wlhetlher as teachers, lcariiers, or inveistigators, good success.
Let us wislh, too, thlat the it-numbers of thlose whlio shall
eengage in l)ioclhemical research mnay he as large as the
accommlluodation l)rovi(le(l admiiits, for so will knowledge anmd
wvisdom-t be increased; anid ini the book of Wisdom it is
written that " the m.tultitude of the w-ise is the welfare of
tlle w-orld."

ACUTE NECROSIS OF THE PANCREAS.
REFORT OF A SERIES OF CASES.

BY
J. W. GEARY GRANT, F.R.C.S.,

HONORARY SURGEON, ROYAL INFIRMARY, CARDIFF.

ACUTE pancreatitis, although one of the rarer calses of the
acute abdom-neni, in somiie of its less acute anlI dramatic
manifestations is possibly miiore commonl than is generally
realized. In reading records of reportedl cases it is obvious
that it is frequently diagnosed prlior to operation as inites-
tinial obstrucitioni, perfolratioln of. a viscus, etc., by com-
petent surgeoiis.

It lhas lhappenied that in tile past two years six cases of
this conditioni liave come under myi persolnal observation-
two ini private anid foulr niiider, niv care in the Cardiff Royal
Infirmary. Prior to thils l)eriod I liad only come across or
recognized onie ulndotibted case, and in the above p)eriod,
after a careful sea'ihl, 1 have only been able to finid
records of five otlier caies in charge of the other suirgeolns
of the hospital. Bv thseir1 collurtesy I am permiilitted to
iniclude these- in thie following series. As several of thiese
cases present ,some onie or ether feature of interest, and as
the diagnosis is always difficiflt and early diagnosis is of
v-ital importalnc I haiive thoutaht them of sufficient interest
to record.
In Zachary Cope"s Eari7y Di-aynosis of the Acutte

Abdomiten' it .is stated that pancreatitis is a rare con-
dition seldom diaglnosed correctly before operation, ocCUr's
most comilmonly in meni, aund for- the mllOst Pal't is oInly met
with in those o'ver midd'le a6e." In tlhe followilig series
of tw'elve cases no fewer thani ten oceur-redi in women, aind
in seven of tlhese theii- ages ranged from 20 to 33.

'A 'brief analvsis o-f tliese case.3 shows: Males, 2 cases;
ages 55 and 69. Females, 10 casesj ag-es 20, £2, £5, -6, 29,
32, 33, 54, 72, anid 63. It is seen that whilst the age of
the males is in agreemenit with- that u'suially stated, that
of -the females shows a strikn;lg lproportion of very yo'ung
womeni, and in 3 cases where the sexuial histor-y is giv-en
parturitionl had taken -place one month, six wveeks, and
three montlls respectively .prior to the onset of the attack,
and in the last case symptonms of gall-bladder -trouble
dated immediately from childbirthi.

I1n 10 cases stones were founid in the gall-bladder, an.d in1
2 of these in the common duct, and of the latter one was
found impacted in the ampulla of Vater, the common duct
being greatly distenided. In this case the patient died as
the abdomen was opened.
-At operation fat niecrosis was found in 10 cases, haemor-

rhagic flu-id in tlhe abdoomen in 2 cases, " beef broth " fluid
in .2, and str aw-colourled serous fluid in 2 cas2s. Brocq2
states: " des deux ph6nomnrnes qnli ha caracterisent,
'h6imorrhaoie et ha n6crose graisseuse, seul le lpremier est

constant." In my series fat niecrosis was tIme -almost con-
stanit sign, whilst haemiiorrlaogic fluid free in the abdomen
was found on only two occasions, and beef broth fluid on
two other occasLoais.
Ia 2 cases suppurative cliolaigitis was found. In one 6f

these (No. 4) smiiall stoines we're presenit in the com'mion


