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A HISTORY OF DIABETES MELLITUS
Gordon BZiber B.Sc.

R Tha:true~origin-of diabetes must necessarily remain a
well guarded secret of nature,since there are no visible or
tansible~reha1ns of the disease in the oreserved portions
of early man, Unlike tuberculosis,syphilis,or arthritis the
evidences of which are visible in the osseous remains found
by the archaeologists and dated prehistorically by them,or
like smallpox,the lesions of whioﬁ have been found on the skin
of Egyptian mummies,diabetic history is confined to the period
of the written word. ¢4, (§3),(t1),(3). When the first gene
skipved from chromosome to chromosome making the tendency to
disbetes a recessive character in the human germ plasm,we will
never know, Or,verhavns it has allways been there, But,whether
or not it has allways been vresent in the constitution of
the human race,or whether it is a relatively recent acqui-
sition,the fact remains that at the oresent time dlabetes
1s one of the major health oroblems of the oresent day. It
1s taking its increasing toll from all types and classes in-
discriminately. |

The lastutwo and a half decades constitute. perhaps the
most lnteresting period in the history of the disease for
within that period fell the epoch-making discovery of insulin
treatment for the diabetics, Such a develooment would have
been of the highest interest in connection with any disease;
but it has é oarticular significance because 1t is the only
instance so far in medicine of an efficatious speciflc treat-
ment for one of the major chronic diseases characteristic of
later 1ife., The discovery of insulin 1n\1922 by Banting assls-
ted by Colliv,a biochemist,and its later commsrctslization



to the nublic at a nominal figure,havewmateriqllyVinproved
the orosvect of the diabetlic. Yet,surnrising as it may seem
deséite*thefmateriaily-imuroved prognosis of the dlsease,its
death rate is not decreasing. In fact it has been on the in-
crease, The. anawer to thisiparadoxicaquuestlon.1afthacfant
that lends interest to the latest chapter in the story of dia-
betes,

‘In 1911 dlabetes,as guaged by thevstandardization'af an-
nual death rates at ages 1 - T4 years and discounting deaths
from violence,accounted for only 1,1% of the»doaths and was
sixteenth in the rank of causes of death., In contraét to this
in the year 1935 this disease accounted for 3,0%.0f the deaths
and was eighth in rank, Thus, while other diseases such as
tubercﬁlosis in 31l forms, typhold: fever, lobar oneumonia,
and acute nephritis have exhibited a marked drop in mortal-
ity rates, diabetes has advanced rapidly in the registeré of
- mortality and,ﬁay be»consideréd,asfone of the outstanding
health problems of the present day.(51)
| There are many facts and fagtors,which are:-of interest A
in the study of the status of dlabetes as a cause of death
and as a public health problem at the present time., Diabetes
1s orimarily a'disgase»of later life for the réte of increase
varies considerably with age, in fact, from about five per
hundred thousand at the age of five years to over three hund-
red*at'the age of seventy years, It 1s also shown that women
are the chief victims of the disease, Another class which 1is
markedly susceotlble to the~d1§easé are the Hebrews, Negroes
wére-formerly believed to be relatively immune to dlabetes
but time and improved dlagnostic tecknique combined with free

health serveces to the underprivilaged has.proved this un-



true. For with exposure to conditions of urban life and hav-
ing been sought out by the home missions groups these people
ha#e been found to be as susceptible to the disease as the -
white race, L

In the young of all the susceptible classes, however,
thére has been a steady decline in the death rate and is of
especial significance because it 1s due in a large measure to
the use of insulin;orior to the discb&ery of insulin the death
rate of individmals under twenty-five years of age was moder-
ately ubwérd; This decline also includes individuals in early
adult 1ife, Among nersons vast fqrty;flve‘years, however,
there has bean a distinct rise in death rate without exception
as to race or sex, Tkia rise has been most marked among women
especially of the Negro race. In white mzles of the age group
forty-five to seventy-four the death rate. varied little prior
to. the disoovery of 1insulin, but since insulin it has been
rising steadily at the rate of 1.9% per year,
' The present trend of diabetes mortality in to seek a
level. But this level is at a far higher-plahe:than that
which ﬁrévailed at, say, ﬁwenty years ago. In the relatively
short span of ten years (1924.1934) the rate increases 251,.
Yet even this advance is but the continuation of a broader
rise in the death rate from this céuse which beg§n~1nvthe,
first decade of the twentieth century and which has only been
interupted at three points, vis, (1) in the late war years
and immediately following the war when it may have been in-
tluenced'by the restriétions on the use of foodastuffs through
government regulation and high prices; (2) in the years im-
mediately'foliéting the introduction of insulin treatment;

and (3) in the present period of stability.



_In.éummary to these facts then, we mdy say that the
large 1ﬁcréase in the diabetes death rate in the past twenty-
five years has taken place in the facé of two important ad-
vances in the treatment of the disease, namely, undernutri.
tion, . introduced by J. F. Allen in 1914, although it was an
accented mode of treatment with'Guelpaiof'Paris in 1896 and
waé‘suggested by Bouchardat fifty years orior to that, and
insulin the general use of which hegan in 1922, a year after
its isolation by doctofs Banting and Best. (5),(20),(7). The
benefits of these innovations in dlabetlc treatment to the
d1abetic patient have been marked and unmistakable. It must
be realized,'thererore,»that the increase in the death rate 
frcmﬁthe disease has occurred in spite of important improve
ed tfeatment, The causes of “this.rise in the recorded rate
are to be found, first, in an actual increase in the crude
and the standardized mortality due to the great changes that
have taken place in the modern social ﬁilieu and, second, in-
an aoparent increase arising out of the advanced medlcal
sctence and in the growth of medical facilitles which have
resulted in the more frequent diaénosis of the disease,

What specifically may we find to be the cogs of the soc-
ial machine which are moving!to make these facts true, First
of all we have the population changes, This 1s probably the
most important factor of all in the increase of the crude
dgath rate.‘These changes have resulted in a marked increase
in certain groups in which the disease ﬁost commonly occurs,
- Chief among these 1s the rapidly growing proportion of older

pcép&o;dua«in:greatest mgasue tb the decreasing birth rate
and to the decline in thj-mortality during the first half
of life. Another feature of change in-vooulation-¥hteh’has




a‘baaring“on'the*subject~ha3'been"the shift from country
to city. In the relatively short span of about . thirty years
we have become an urban population. And, as may be pointed
out, diabetes takes 1its largest toll among the city dwellers,
There has been too, a rapid growth in those foreign race
stocks which are«particuiarly susceptible to the disease,
‘notably, the Hebrews whose high mortality from diabetes is
well known, As a result of these develooments, thé;pOpula-
tion suscevtible to diabetes has been growing ravidly, (44)
This changing vonulation, moreover, has been subject to
two great soclal forces which have a direct bearing on the |
incidence of diabetes, The first of these 1s the ravid
extension in the use of machines driven by mechanical power
-in evary line of human endeafor,~ in the field, in the
factory, in the-office,'and in the home, The result has'bean
to,make.manvmqre and more a tender of machines, and to reduce
enormously the exﬁendiﬁﬁre of his own energy in his work,
AMoreover,~it'1s signtficant that the greatest use of machines
is in the factories located in the urban centers which con-
stitute the fastest growing vart of our pooulation., How-
ever, t&is-mechanizafion has not been limited strictly to
- the cities and towns, for more and more machines'have-béen~'
introduced to the rural nonulation and these areas have come
to take on; in quite some measure, the aspect of the more
populated cénters; The other great social force ﬁn1ch is
more or less a corollary of the first, has been the long
time rise in the standard of living of our popula&ion. This
is a result of and increase in real wage, which, during the
most of the last three decades, progressed at a rate unprec-

edented in the history ¢f our own, or any other country.



Consequently as a people we have been able to command both
the necessities and luxuries in.an abundance as never before,
This change 1is éigniticaht in that 1t has favored an over-
indulgence in food and drink, if not absolutely, at least
relat@vely in proportion to the energy requirements of large
numbers of peonle.'Thesevéutstanding forces bear directly on
the diabetes vroblem because the disease takes its greatest
toll among the overweight versons, Analysis of insurance
stastistics shows that the subsequent“diabeteS*death rate
among healthy oyer<weight men iho were able to pass Life
insunance examination and to take out insurance to be two
and one-half time that of average-weight men and four times
that of.under welght men,

| As has been mentioned before, the improved diagnestic
technique made poséible to the medical profession in relat-
ively recent times has been a factor of no mean proportién~
in the increase of dlabetes mortality in the statisticlan's
figures, For the definite diagnosis of diasbetes in the early
stages of the disease 1s based of the findings in the bilo-
chemical laboratory, As a whole this laboratory technique

is reldtivelyvmodern, and the methods which ﬁake nosslible a
‘dlagnosis that is both quick and sure are relatlvely|new.
The essential elements in the making of an eafly dlagnosis
are the blood sugar lever and the established breeence of
sugar 1in the urine,

‘The method most often used in this country for the deter-
minaﬁionkof blood sugar level from a small sample was first
evolved by Folin and has been in general use sunce 1928,

The methods in use before that time were moze complicated~and

envolved thus causing a predisposition to omit thls essential



measuré. The methods for the determination of sugar in the
urine are much older dating back, in fact, at least to ancient
Hindu medicine where the name given the disease signified

" Honey Urine "

. However, the quantitative method we use now
was discovered iIn 1909, The laboratory dlagnosis af diabetes
used to be made on the basis of urine findings only, but‘meth-
ods of ruling out glucosurda that was merely transient by
the giving of measured amounts of glucose came into general
use only about'1920.

On account of the ease with which these preceedures may
be carried out their use has expanded enormously;vthus in
the medical examination of the sick, am alysis of the urine
- for sugar and in euénic&ouS»cases of the blood has become 2
routine oroceedure, The advancement of this oractice has
been favored by the‘inérease in the number of laboratories
in the new and old hosnitals‘and in the offices of oract-
itioners, Moreover, as the years have passed a new generation
of vhysicians has'come'which‘has:been trained in these new-.
er teckniques and is imbued with their value and use, On
the other hand the pendulum may have swung too far in the
other direction and often it seems as though the clinical
story of the patient were lost in an amassed array of lab-
oratory data of acedemic interest only. This 1s particulgr-
ly true of wur teaching institutions much to the befuddleé-
ment qf the student who 1s taught to put too much depend-
ance on laboratory work that will not be available to him
when he 1s out in »nractice, .

Thus we see that, not -nly has that oortion of'our DOD-
ulation which 1s most suséen&ible to disbetes increased

greatly,- namely, older neonle, particularly women, city



wellers, and certaln foreign race stocks - and the conditions
of 1life changed in such a manner as to favor the develon-
ment of the dlsease, but the~orobab111ty of 1ts being detect-
ed 1s also increased, especially in the earlies stages of the
disease, It 1s not surprising, therefore, that the number

of persons known to be suffering from the disease.has grown
apace and thai the number of deaths charged to the disease
has likewlse grown,

The epoch making discovery of insulin during this same
veriod faither complicafed the ovicture, After the diséovary
| of insulin the npinion.nrevailed generally that following
its use on a wide scale the death rate would decline cont-
inously. This view can only be based on the mistaken ldea
that-insulin'cures deabetes, It is, however, simoly a svec-
i1fic means of treatment, wonderfully effective and valuable,
for a disease which is not yet curable by any known means,
but which can be controlled in such an excellent manner by
present mathéds of treatment, o; wlich insulin is only one
aspect, that, in most cases thewpatient can lead a nearly
normal life,

Thus, while insulin has been‘an enormous beneflt to
diabetics, 1t could not in its role as a specificsmqgné of
treatment, and not a cure, be exvected to check the rise in
jabetes mortality which is orimarily due to the increasing .
incidence of the disease, The truth of this observation is
oroved by stastistical evidence which shows the imorove-
ments in the diabetlc situatioﬁ‘brought about by insulin,

The most sﬁriklng oroof of the value of insulin-is its
success in orolonging the life of diabetic children. As

we have seen dlabetes 1s disease of later life primarily




and is relatively uncoﬁﬁon%in childfen. When the disease
does.occur"atiyounger ages;jhbweyer, It is most éevere.
prior to the discovery of 1+su11n, the diéease in children
terminated fatally within éishort time. (27) The hoveless
gsituation of the diabetic cﬁlld of that time was most graph-
ically described by Dr, Josiin vis, " The varents of diab-
etic children were nanic st%ickenland'the doctor broken
hearted when they learned tﬁe child had diabetes, One of the
most noted children's Speci%lists in the United States wish-
ed that he might never havefto see anqtherﬁdi&betic child
8o sad was it to see the child starve to death, The average
life of the diabetic childr$n wés surely less than a year
and that of the largest group of diabetic children in the
world under careful observa¢1on was uvrder two years, Under-
nutrition was the only mean% of prolonging 1life, and was
pérmitted by the despairingfparents simply for hope set
before them that someone wo@ld discover something which
would sa#ejtheir*child. Nowgthe death rate among children has
fallen to small fraction of what it was formerly, (25)

Another imnressive UrOO#‘Of the value of 1nsu11n is the
decline in the deaths from ﬁiabatic coma, Formerly these
deaths predominated but are4now the exception, even 1ﬁ child-
hood where formerly deaths #rom come were most dreaded, The
1mpfovement in this asbect.$f diabetes is most clearly ill-
ustrated by the experience $f Joslin twenty-five years ago,
one out every two deaths am%ng patients was due to coma., but
in the past flve years the #roportion of such deaths has fall-

: |

en to one in sixteen, Thus,Lin contrast to the increase in

the death rate from dlabete

!

, the death rate of dlabetes has

definitely i-oroved.
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The consideration of these aforeméntioned factors aff-
ecting the trend of diabetes mortality rates leads to the con-
clusion that the crude death rate from the disease may be
expected'tb4continue~upward for some time; probably until a
veriod df“nopulation stabllization is reached, This view
shduld not be considered a nessimistic one, Altogether the
outiook is favorable, If, desnite these facts a source of
alarm is seen in the rising death rate from diabetes re-
assurance may be galned from the presence in this country
of many hﬁhdreda of happy, active diabetlc children, lead-
ing normal lives through the aid of 1nsulin, whereas hardiy
more than a decade ago the diabetic child was doomed‘to =
death after a few months of miserable exlstence,

In view of the place which diabetes has gained in the
annals of diseases and because of the fact that efen if the
present level of mortality does not rise, more than 2% of
‘the vooulatioh'ﬁill éventually acquire the diseasé, diabetes
has been made an imvortant nroblem in the field of ovrevent-
ative medicine, To a far greater extent than cancer of heart
disease, diabetes is amenable to certain definlite methods
of control by using the oresent knowledge of the develop-
'ment of the disease, and its treatment, an 4 its complica-
tions, The problem is two D 1d. The first and most important
is prevention of the disease. The other aspect 1s prolonging
the 1life of the diabletic patient, The prevention of the dis-
ease 1s largely a matter of education 1n matters of: detect-
ion of likely candidates for the disea=e, eugenlcs,md, the
contributory factors likely to preidipitate the‘disease. (44)
If we vaid as much attention to the condition of our own

stock as we do to the breeding of our animals, digbetes and



all such like conditions w uld soon be diseases of the past,
This is as yet, however, an affront to civilization‘m d
therefore ‘imnossible, |

Increased longevity and comfort for diabetics will evolve
from the action of such forces as: imnroved treaiment with
and the use of insulin through farthernreseafch, orevention
of coma, d;et, controlled exoercise,~period1c‘checkups, free
clinies, and such organizations as the V. N. A,

These programs'of prevention and prganization of medical
facilities will bring d abetes under some measure of control.
- The number of new cases may be reduced to a minimum by bring- |
1ng’thexattantinnf6f:tha‘pubiicito*theffole that.heredity~and
obesity play in the develooment of the disease. On the .other
hand the 1ife of the dlabetic may be pfolonged by a wall round-
ed program to combat the disease, This orogram in W ich
ﬁﬁysicians, public health Qorkers,»and oatien£9'can co-oper-
ate, will yleld worth while results in securilng eariy dla-
gnonis for the diabetic and in keeping him a useful and ~
hea: ithy citizen quite unlike that hopeless invalid - the dla-
betic of little more than two decades ago. (15),(44)

With this picture of the diabetes of today before us,
‘this plcture which in ali probability_wili be antiquated in
another few dqcades-by the discovery of the cause and cure
for the disease,llet us turn back to our knowledge of the
'earliest beginnings of the disease, That it is a disease of
- great antiquity there is no doubt, but as has allready been
mentioned we must necessarily confine its history to des-
crintions and exvlanation found in ancilent writtings. Many
times these do not give a name to the condition described

and the name must be suppllied by us in the 1light of our pre-

11



12

sent knowledge, We must fill in for our less endowed bre-
ecessors, and yet, are we so far suvnerior to them in the heal-
ing art? True, we are scientists, exact in every detail, and
knowing of all diagnoses, But also true, is the fact that our

'hospitals are full and Death 1s as yet several jumps ahead of
us, We may be a little, but not much, closer to the final
5aalnof universal health and happiness for all than were the
pgiests in the ancient temples of Aesculapius,

Egypt: The Papyrus Ebers, while it is the longest and
most famed of the Egyptian papyri wh ich deal with subjects
-magical‘and medical, i1s not a book in the true senge of the
word'but a miscellaneous collection of extracts and jottings
from at 1east~fortj-different-eources. It consists mainly of
# large collection of nrescriovtions for a number of named
allments, svecifying the names of drugs, the qﬁantities of
each, and the method of administration., A few sections, how-
ever deal with diagnosis and symptons,'and*herevwévfind
mention of an abnormal polyuria which is now beliewed to
be diabetes. (8) |

Early_Grgek: Hlppocrates studied human disease from -an
objective standpoint, recording case histories and observing
the patients symptoms as none~has ever done before, It seems,
however, that he 4id not distinguish diabetes for in his
writings there 1s no clearly defined description of this ( Q)
disease, In the light of his thoroughness and insight»of
human‘ailmeﬁts“méy'we thén assume that there was no diabetes
at this time? This hardly seems likely, for there 1s a much
mora'reasonable'for the omission, Hiopocrates 11ved-during~
the reign of the Pythagorean philosophy. This line of reason-
ing stated. or had for 1is precepts, that no attempt should
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be m'de to cure a thbroughly incurablq‘diseased system and so
afford a long and misdrable life to the man himself as well

as hls decendants. For Aesculapius 4did not thihk a man ought
to be cured who could not live in the ordinary course as, in
this case he would be of no use to himselffer to the state, (35)
It 1s understandable why Hippocrates, living in such and at-
mosvhere- refrained from treating an@incufable disease -and
probably why he neglected to mentidn diabetes, which to his
analytical mind would‘have cut a clear picture hardly to have
been overlooked,

Greece: Aretaeus, ﬁhe Cannodpcian, however, living a few
years later(30-90 A.D.)did not accent the Sovaratan Doctrine
of the Pythagorean Philosoohy, but he believed that all 1life
should be prolonged by the use of medicine whénever possible
and that the physician should attend an incurable patient
even if he had only sympathy to offer. (35) This attitude
coming about 50A.D. was perhaps directly due to the coming
of Ghristianlty with 1ts doctrine of love and the brother-
hood of man, Aretaeus gave a good dgscrlption of dlabetes 1n
which he remarks that‘diabetesfis a wonderful disease, being
a melting down of fhe-fléshrinto urine, The disease, he says
is of slow formationbut when fully forméd is sneedily'fatal :
His descriotionof the symntoms are striking, In fact it was
he who colned the word.dla-betes, which means "to pass through
He called attentionto the fact that the disease 1s often
associated with acute infecticus diseases but did not mention
the presence of sugar in the urtne. (1) |

Rome: Aulus Cornelius Celsus (30 B.C.-50 A.D,) Wlle not
a practicing physici#n was never the less a very learned and

versitile gentleman, He wrote treatises on mediclne as well




as on agriculture and other subjects. Greek medlicine reached
Rome before the Christlian era and Celsus, a Roman, translat-
ed the Greek medicine of his day, wriilng an admirable sum-
mary of thg medicine and surgery of the Hipvocratic and Alex-
andrean periodé?zhe left a good deseriotionof diabetes which
was‘the‘bne Aretaeus in a large measuaﬁadopted; claiming,hbw-
ever that patients afflicted have a discharge of urine great-
er than the amount of fluid taken in by mouth, While this
statement might be the subject of controversy now, it ap-'
vears to have been taken for its face value for 1800 years,(6)

Indla, China, and Japaﬁ: Hindu medical writings of the
sixth century refered to the disease as Madhumeha, or "honey
urine". (19) From the Susruta, one of the three leading texts
of Brahminical medicine, (fifth century A.D.) we find that dia-
betes is a disease of the rich and one that is brought about
by the overindﬁlg?née 1n:ric§,'flour, and sugar. The order
of the disease is ushered in by the avpearances of morbid
_secretioné-about the teeth, ears, nose, and eyes. The hands
and feet are very hot and burning'and the gurface of the.skin
18 shiny as if o1l had been-aonlied to it, This is accomp-
@ ied by thirst and a sweet taste in the mouth,-The differept
varieties & the dlsease are distingulshed from each other by
the symptomé ofAderanged humors and the color of the urine,
If the disease 18 produced by phlegm insects approach the
urine; the person is languld; he becomes fat, and ﬁhere is
discharge of mucous from the nose and throat with dyspeptic
symptoms andilooseness of the skin, He 1s allways sleepy,
with cough and difficult breathing.

1. In this disease the urine is nearly of the natural

"eolor without any sediment.

14
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2, The urine is like the Juice of the sugar cane in color
and taste, |

3. In this variety the urine becomes thieck after stand-
ing some time, ‘ |

4, -The urine 1s of 'white color; it is thin and oure above
and thick below, | '

5. At the time of micturation, the halr over the body
1s erect and the urine has a conlous white powder as if flour
had been mixed with it,

6, In this varlety the urine 1s the color of semen which
sometimes appears mixed with it, In the chronic form this is
incurable, v |

,7' When the urine lets fall a hard and small deposit like
sand: |

8, Phen there 1s a coplious secretion of urine which is
sweetish and cold, »

9., When there are frequent calls to'make,urine which is
discharged 1n‘éma11 amounts;k

10.When the urine is 1ike mucilage and has long strings
of adheslve matter mixed with it; it is cured by means of
astringent decoctions. (55)

This 1s the dlabetes mellitus which was known to the
Hindus and its dangers fully appgeciated before it was
known in Europe, All the hereditory and congenital forms
of the disease are incurable; and 1f not properly treated
will t§rm1nate in gweet urine which is incurable, ()

From the conditions of the urine described and the con-
clusion drawn that if oro per treatment is not ordered, the
fatal sweet urine will avvear, 1t would seem that infectious

processes nresent were inteeoreted as orodromal symptoms
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of the disease, And these, in patients with a tendency toward
diabetes would raoidly orecloitate the disease and bring about
‘death, This would indeed comolicate the classification of the
disease,

Among the Chinese and Japanese, while their oldest evi-
tome of medicine was compiled about 2637 B.C., the first at-
tempt at sclentiflc medlcine, if it may be dignified by that
<namo,.1g recorded about 229A.D. by Chang<ke, At that time they
wrote that the urine of diabetes was very large in amouni and
was so sweet that it attracted dogs, and in the description
of the disease they noted the furunculosis,(55)

Arabia: Razes (860-932) an Arabian physician lived during
‘the golden age of Arablian medicine. Unto him came the honor
of.directorshiofof the hosvital of Bagdad. He developed into
the chief eclinician of the Arabian school, his material being
so extensive that in recommending a treatment for sciatica,
he was able to say that he had seen this method tried suc-
cessfully on a thousand patients,(42) He made brief comment
on diabstes, (&)
| Avicenna (960-.1027) prinéeuofﬂtha physiclians was the great
Arabian physician of his day. He was immenently successful
as a court attendant and Vizler to several Caliphs, He diled
in the prime of life from drinking too deeply of its pleasures
and vices, Let it be sald to his great credit, howewver, that
he worked as hard as he played., He 1s said to have written
over a hundred different articles on different subjects and
his Canon was an attemnt to codify the whole of the medical
knowledge, much as we do the modern systems or encycloooedias
of the ~resent time. He was undoubtedly a great clinical

genius and a great medical writter,



He observed that diabétes may be orimary or secondary to
‘another disease, In this he follows the teaching of Aretaeus,
He observed that diabetic patients have a gréat thirst, ner-

vous exhaustion, an inability to work and a loss of sei func-

tion, He believed that in diabetes the liver was affected, pro-
bably because he saw some cases of bronze diabetes witﬁ enlarg-
ed livers, He observed that carbuncles and phthsis are freq-
uent comovlications., He described dlabetic gangrene and, finsal-
ly, it wasrhis ooinion that no treatment was effective, One
may well ask what ére the clinical features of the disease,
as we know it today that‘Av;cenna did not describe, He did
' not, however, mention the sweetﬁeseﬂof'the*urine.(lz)
Unburdened by”traditiﬁn,‘fresh from nature observation,
ancient Greece erected the structure of sclentific medicine.
Much of this structure‘stands today, but with the vassing of
time Western culture became sterile 6f any new thought or 1ideas
and to the Arabiéns was thrown the toﬁchbof the medical know-
ledge handed down from the Greeks. They faithfully held the
light but added no feul to the flame, and, as time passed,
a new foundation was needed - the foundation of énatomy and
ohysiology. Medievalism éould not build this foundation ,
beéausé the mater ials were lacking. The alleged dif ferences
between thq three great Semetic religons stgined continents
with blood but shrank‘with equal-horror from the anatomists
knife. All united in the belief that whoever touches a cad-
aver 1s gﬁilty of sin, and medicine remained without a true
basis for centuries.‘ﬂence Arabian medicine could not endure
and under accumuiating knowledge it collapsed completely. Had

the Koran not forbidden dissection, the gifted Arablans would

not have been mere cobyists of the Greeks, Had Rhazes, the
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most gifted member of the Arabian school, been permitted to
explore the human body he would not have said,"If Galen and
Aristotle are of one mind on a subjact; then of course their
ovinion is the right one. When they differ, however, it is
extremely difficult to know thé truth." This is the tragedy
of Arabian medicine, (42)

Whiie the Arablans were raiding the West for authentic
Greek amnuscriots and the Euroveans were raiding the far
East for religious relics and Eurove was in the gloom of the
Dark Ages, medlcine made no orogress;’WLth the vnassing of
Galen at the end of the secondycentury the thread of ration-
* al medicine snappned and the scienqe of antiquity had run its

: ceufse.hnedicine then spun a ghostly loom and a strange mys-

ticismcame over men bringing with it an adoration of odd num-

bers and dirt and dung from wagon ruts to cure the colilec,
Classics which should have been immortal perished, while the
rubbish of Serenus Sammonicus, the author of the ABRACADABRA
survived, for its formulas were reveated in countless incant-
ations, and the sick wore the magic word. e have no new
word of diabetes during all the Middle Ages. (l-n)

The next mention of diabetes came after the dawn of the
Renay.ssance when Furonean medicine cast off its shroud and
reawoke, Sylvanus, or Jacobus.Sylvius, (1478-1555) was the
first to reopen the question, He was a staunch expone£t~of
‘Galen and went so far in his defence as to be absurd., For
instance, when Galen had said that our thigh bo nes are cur-
ved, and a cursory glance revealed that our thigh bones are
straight, Servius still asserted that they are curved in a
state 6f nature, and that their straightnéss was due to the

narrow trousers which men wore, (42) Sylvius believed that
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d1abetes was a disease éf the blood, and althougﬁ there is no
~mentlon of 1t,.it would be a safe surmissal that this was
al so the ovninion of Galen, (7)

Aureolus Phillious Théonhrgstus Paracelsus Bombastus von
Hohenheim (1493-15&1) was the great censor of all times,
Wﬁile'acting'as Professor at the University of Basel, one"
day in the presence of his class, he nlaced some sulnhur in a
brazier; set fire to it and cast in the sacred volumes of
Galen, Avicenna, Averroes and other medical masters."Follow
me",he cried, "not‘I you, folléw me!" He denlied the four humors
of the old m thology which datéd back to Hippocrateé of Cos.
He asserted bombasticaliy that these humaors did not exist
and he tried, ad successfully often, to discredit many &
the medical 1deas of his day. He was learned in chemistry
and evaporated a liter of diabetic urine and recovered four
ounces of "salt" which he said made the kidney thirsty and
caused the nolyuria.(48) |

Cardano, another'dpuﬁter, (1505-1576°) not accevting the
dictum of greatef outout than fluid intake, comniled a table
in »hich he recorded the 1iquid intake and theuninary out-
out of his diabetic matients. (6)

Thomas Willls (1621-1675) the leading exponent of chem-
i1stry was noted for his close clinical observations. He
claimed that diabetes was primarily a disease of tle blood =
ad that the sugar first appeared in tk blood and then later
in the urine, He made the bestfqualitative examination of the
blood vossible at the time and noted 1ts sweetish taste. He
thus esﬁablished the basic oriﬁciple for the diagnosis between
dlabetes mellitus and the insinid form although he was not

the first to note the sweetness of the urine.(19)



20

Brunner (1682) discovered that removal of the pancreas
in dogs oroduces a polydinsia amd onoly uria in the animals,
But he annarently did not realize the significance of his
findings or know that the organ had a digestive function. The
interoretation ~f his results had to wait for nearly two-
hundred years more to vass, How much ahead of ourselves would ,
‘'we be 1n our handing of diabetes had Brunner established the
pancreas as the etiologlc organ of the disease at that time. (32)

For the next century attention focused on the urine of
disbetics and its examination. Robert Wyatt in 1774 claimed
the presence of a sugar like substance in the blood and in the
urine and recovered 1t from the urine by evaporation, Dobson,
(1776) claimed that the sugar present 1s one that ferments,
Johann Peter (1745-1821) defined diabetes insiplidus as diab-
etes without glucosuria, Crawley in 1788 for the first time
di agnosed diabetes by demonstratioﬁ of sugar in the ufine. He
also observed that diabetes may result from injury to the
pancreas’auch as occurred in a case iIn which at post mortem
he found a vancreatic calculus. (7)

Rollo in 1796, an Englishman, should be credited with hav-
ing laid the foundation for treatment by restricting the dlet.
This was the beginning of the period of Empiric Treatment.

He élso deseribed a patient twenty-five years old with the‘
odor of decaying apvles on his breath and denled the out-
put greater than intake controversy,(13)

More work was done on the urine, lLatham, in 1811, farther
differentiated diabetes mellitus from diabetes isionidus.
Cheveul(1815) identified the sugar as grapve sugar, and Eberle
in 1831 observed that,"The dlabetic urine enters very slow-

1y into the outrifactive decomposition, but vpasses raadily
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into acetous or vinous fermentation, (19)

Then came Bouchardat (1806-1886) with whom thé modern
view point of diabetes begins, We may‘really say that in the
last sixtj years more has been accomplished ‘in the study of
dlabetes than in all the preceeding 1850 years, His work was
truly remarkable, He used the fermentation teat,~the.bolaro-
scope and copper solutions for the detection of sugar, In the -
treatment of diabetes he urged the use of fresh fats as a sub-
stitute for carbohydrates, the évéidénce‘of milk because of
lactose, and the use of alcohol as food, He invented gluten
bread, stressed the advantages of using green vegetables, in-
sitiute& fast days, and stressed the advantages of undernutri.
tion, He orescribed excercise for the diabetic and adminis-
tration of_aikalies. He called attention to the fact that dur-
ing the seige of Paris, when fdod’was'scarce; glueoeuria dis-
appeared 1in diabetic varients, just as 1t did in Germany elghty
years later during the World War,(6) |

From the time of Avicenna to Bouchardat 1s some elght
hundfed years, The former gave us the best descrigﬁion of the
disease to his day, and the latter lald down the most ration-
al treatment up to his day. Both were empirié¢, but they mark-
ed great strides over preceeding periods,

The necessary steps for vrogress to continue in this work
1s‘£he study of metabolism, But, before entering uvon a dis-
cussion of metabolism-and its relatioﬁ to diabetes,‘let us
recall the names of a few of those who paved the way: Galen,
Servitus, Columbo, Cesalninus, Saroi; and best known of all,
‘Harvey, the great crystalizer of all knowledge pertalning to
(Af not actually the real discoverer of )the circulation of the

blood ., Hemmeter credits the lesser circulation to Servitus
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in 1546 and the discovery of the greater to Cesalpinﬁs in
1569. Harvey's description came in }628, and although Har-
vey 1is generélly comceded by the English speaking world to
be the discoverer of the circulation of the blood, it is
sald that he was sorely verplexed because he could not under-
stand the ourposes of the blood:$: rapid flow throughout the
body, (22) |

Two hundred years elapsed between the time of ngvey and
that of oriestly and Lavoisier, Priestly discovered oxygen
and lavoisier made the first "Basal Metabolism" estimation. -
He discovered that the "B.M.R.," is incresed by fo6od, work,
and cold.(l&) When we realise that the knowledge of metab-
olism 1s the first essential in the study and true under-
stan ding of diabetes, the importance of the place which Iav-
oisler holds in the history of the disease is clearly defined,
One 1is saddened at the thought of how little the -world about
him appreciated him, Says Lusk, "To the darkness of the Hist-
ory of the time (the days of the French Revolution) belongs
the fact that Lavoi?iér, begging for only two more weeks of
l1ife, in order to'completé,some exveriments was denied these
fourteen days and was guillotined, thereby becoming one.of
the greatest sacrifices to theAinsensate-rury of his age."(31)

Lavoisier (1743-1804) oroved that oxygen and not nitro-
gen 1s essential for resoiration and that animal respiration
" 18 a process of oxidation, He showed thaﬁ when pnlants burned,
Co-érand H20 were the resulting products."Animal and man,
likg a burning plece of wood absorbes oxygen and eliminates
carben dioxide." Lavoisier actually lald down the foudation
for present day physiologic chemistry to rest upon., (18)

The early work of Pettenkofer and ‘Voit, Lehman, Ebstein,
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0, Magnus-levy, Kaufman, Van Noorden and many others sll
indicate that the caloric need of the diabetic is equal to
that of a norﬁQI man, And, if there is any abnormal deviatloﬁ
at all it is on the side of greater than normal basal meﬁa-
boldsm, Ordiﬁar11y>oxygen'consumption, carbon dioxide elimin-
ation, and heat production are normal or above normal in the
atavetic. (19)

Hirschfeld in 1895 showed that the absence of carbohydrate
from: the metabolism is the causative factor in acidosis,

Petter in 1875 discovered acetone in diabetic urine.

Kaulick d stilled seven hundred vounds of diabetic urine

and purified enough acetone to identify it by elementary

analysis, |

Kussmaul noted acetonuria in 1874,

Stadelmah in 1833, a pupnil of Naunyn, discovered b-oxybut-
yric acid and recognized that diabetic coma was the resuly
of the accumulation of excess acids,

Minowski elaborated and confirmed Stadelman's work,

kraué, Naunyn, Magnus-Levy, Levoine, Saundly, Williamson,
Von Mehring, Van Noorden, and many others have studied the

di sturbed metabolism of diabetes and given us most of the -

knowledge we now vosses, In fact, it is interesting to nois

that some unsettled questions in the early days are still
unsettled gquestion today.(6) |

While the work on metaholism was covering great strides,
men studying diabetes along other lines were adding other
plaques which will eventually fill ovt the whole mosaic. Von
Stosch in 1828 propounded the neurogenic theory of diabetes,

_claiming that the disease was of cerebral origin. (6) While

this is a more elaborate theory, it is not much more practical



than, if as near the truth actually, as Paracelsus' theory of
a salty thirsty Rkidney.

Addison and Sir William Gull (1851) described xa thoma
diabeticum. Herman von Fehling develoved the well known
‘test for sugar in 1848, Brucke and Bence Jones (1875) demon-
strated the rresen'ce“o_f sm 11 amounts of sugar in the urine
of normal versons, This was verified by Pavy and described by
him in the Croonian Lectures in 1878. (18)

At the same time, Claude Bernard, famous a d 1dolized in
the.minds eilall.physiologists;for'his mny ariginal.eXper-
imen ts, demonstrated sugar 1n‘tha blood taken from tlke right
heart, He mroduced much confusion asto the etiology of the -
disease iﬁen he produced glucosuria by punctufing the floor
of the fourth ventricle causing "pique diabetes"., Ths reason
for this is as yet not éntirely satisfactorily exvlained,

He showed that in diabetes there 18 nrimarlly an excess asugar

in th= blood and after that in the ~urine., In this he was

anticinated by Wyatt and Dobson. He was the first to study the

glycogenic funétion of the liver and after isolating glyco-
gen he s&id," It is the internal secretion of the liver", As
earky as 1856 he made important studies of the pancreatic
Julce pertalning to the emulsification of fats, their pass-
age through th intestines, and power of converting starch

to sugar. But, like Brunner, he passed thls gland over at
this point &elaying our history again. Again and again we
are brought up to the cliamax as we now know 1t to be and are
left literally sitting on the edges of our chairs in anti-
cioation only to have the screen go blank;=fﬁe“6qu:d?~méd-
icihe as well as those of lesser Arts grind slowly. Even

at this time,Bermrd, the industrious, was dolng accurate -
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blood sugar determinations on some of his patients,(17)

Pavy (1829-1911) devoted twenty-years to hard work on
this dlsease, After,making~siﬁﬁltsneous blood and urinary
sugar determinations, he came to the conclusion that there is
a definite relationship bétween the degree of hyperglycemia
and glucosuria, This was later verified by Van‘Noordeh. Pavy
believed that sugar was not‘made’and;was usually not stored
in the liver, Pavy insisted that by diehgty management alone
the urine will become Sugar free andi health restored, even
if at a future date the glucosuria might return., Diabetes, he
said, is a progressive dise&sé, the underlying pathologile
conditions making gradual advaﬁcemant. He compared the course
of the d&isease to that of locomotor ataxia in’so much as there
are qutet veriodé aitefnating with veriods of orogress, and
believed by strict dieting the 1life of the naxient would ult-
imately be prolonged, (39),(40)

Trousseau was the first to distinguish bronze d abetes,
Hls description reads:" There was almésg a bronzed appearance
of the eoimtemance and blackish color of the penis. Autopsy
showed a cirrhotic liver of almost two times normal size.(49)

Van~Ndarden be11eved‘that both the thyroid and the liver
played an important bart. He made observations oh the metab-
olism in the disease, anticivating many present day workers
on metabolism in the disease, (47),(56)

Naunyn devoted almost his whole 1ife to a study of meta-
bolism in diabetes, diseases of the liver and of the nancreas,
He is the first to emnloy the term acldosis to disignate ab-
normal coilection of acids in the body. Although farmation of
aclds goes on in normal health as a physliologlc process,

certain metabolic disturbances produce abnormal acids such
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as urlc, oxalic, and oxybutyric which oxidize to diacetic
acld from which acetone 1s formed, Naunyn says, "By diacetic
acldosis I mean the fofmation of b-oxybutyric acid in the
process of metabolism, Acetqnuria and diaceturia are part of
acidosis for both substances originate from oxybutjric".

Naunyn believed that regardless of the pathologic conditons
or metabolic changes in the individual patient , hereditary
tendency in the diseas, the diabetic anlage, 1s a most import-
ant factor and dimonstrable in 30% of his cases., He account-
ed for three forms.of the disease: diabetes‘of the young, of
the aged, and organic diabetes, this 1nc1ud1ng>those'grouns
assocliated with diéease of the wm ncreas, liyer,-thyroid, and
disease of the nervous system, "Diseaées'of the nancreas,"he
says,"have only in rare instances been determined with cert-
ainty the cause of\diabeteé.~Theao afflictions pancreatict
calcull, cirrhosis, neoplasms, and cysts".(}é)

After Naunyn opened the forum on the problem of acidosig
as 18 usually the case, his fellowrcontemporaries proceeded
to put his ideas to the acid test., In contradistinction to
Naunys's idea of the formation)of»acotone and diacetic acid
from oxybutyric acid, Shaffer says," The first formed of
the acetone bodles is probably acetoacetic acid, which if A
it accumulates in the body, is in vart decomposed into acetbno
carbon dioxide, and in nmart reduced to hydroxy butyric acid",
(45) |

Says Magnus-Levy," Acetone bodies are always eliminated
when carbohydrates are lacking in the organism of when they
thQi are not used in the normal way, Under these conditions,
indeed, the oxidation of protiens and fats willl deficlient

and oxybutyric acid wlll appear 1n the urine. Acidosis does,
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not only, and I repeat 1£ again and again, or pefhapa not
at all depend of the formation of acids, but.aiso, and
perhaps exclusively upon their combustion".(33)

Sugar 1s the most combustable product consummed in the
organlism, When'sugar 1s not burned total esnbustioh is les-
sened ;nd thoseméthar oroducts which should by oxidized sim-
ultaneocusly accumulate unburned, Thus esays Rosenfeld,"Fats
burn in the flame of carbohydrates”, and it still echoes
in the lecture rooms, Van Noorden considers acetone g by
product of orotipn‘matgbolism;(37)

The greater vart of the acetone bodies, however, have
fatty acids as thier immediate precursors, Carbohydrate com-
bustion is the primary oxidation, and protien and fat com-
bustion is the secondary combustion. Magnue-Levy does not
agree with this but thinks that total oxidation is a single
process,.(33) |

Beginning with Priestly snd Lavolsier who laid the foun-
dztion for the stully of metabolism and the work of Petter
who discovered acetone; and Stadelman who discovered b-oxy-
butyric acia, Nau&n, Magnus-.Levy and Van Noorden whose lab-
oratoryrand clinteal reseérehffirmly established most of our
oresent day 1deas, we have at last arrived at a satisfactory
working knowledge of the diseasze, ( b)

As biochemical disturbances came to be understood more
and more, treatment of the disease was gradually established
on a firmer basds. Discovery of acidosis brought forih alkalil
therapy. While today we view this as a mixed blessing, it no
doubt was a necossary‘step in the evolution of a more complete
under standing of the disease, ( b)

Fats snd fatty acids associated with lmproper oxidation
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led to the restriction of these substances in the dilet.
Protiens, anothgr'souree of keytosis were also restricted, aad
the necessity for-carbehydrate<restriction was longvknown.(ég

Noone perhaps has stated as clearly as Naunyn, writing
three decé&es ago, the orinciples which are today ao»licable
in the trﬁatment'of~diabetes;~He»advoeatca; first of all,
oroohylactic treatment, narticularly dietetic, in those who
have an hereditary tendency and further adfocateé the fol-
lowing: o

1, The alpha and omega‘in the care of dlabetics is dlet-
etlc treatment, not drugs. ‘ |

2, It must be known that dlabetic glucosuria increases
with time while the toerance of the patient deereaaea;u

3. When the dlabetic is free from sugar his tolerance
increases., Therefdre, the aim im to render the natlient sugar
free and to keep him gglycosuric.

4, Limitation 6f the entire dlet with resulting disen-
cumbrance of the entire metgbolism brings about a favorable
result, .

5. Reduction of carbohydrates and orotiens for removal
of glycosuria,

6;_Sugar-produping foods are carbohydrates and protlens,

7. We should determine the exact quantitative and qual-
itative diet for each.diabetic‘pacientkcoming-under our eare,

~8.APa£iénts get along well on thirty to thirty-five
calories per kiiosram of body weight,

9., Sugar @roduction%from fat does not play guchﬁan im-
portant part as to 1nf1@anca the diasbetic glucosuria to any
extent,

10.For this reason, and because of 1its high caloric value



}fat.is'themost valusble food substance for the diabetic,(36)

How much more,.may we ask ourselves, is the student taught,
or how much more does the nhysician abreast of the times know,
which carries them beyond this decalouge of diabetic science?
At this time let us my tribute to the names of Avicenna,
Bouehardét, and Naunyn aé~graat teachers, Thelir descriptions
of the disease and treatments they récommended stand out
boldly in the history of the disease.

 Van Noorden:in 1895 advocated the oatmeal dlet. The bene-
fits obtained were mainly due to the fact that the total cal-
‘oric value and the orotien content of the diet were lowered.’,
(6) | | | |

Guelpa in Paris in 1896, began the treatment o diabetes
with perlodical fast days, although Bouchardat had thus adv-
ised fifty years prior to this time, Guelpa advanced this as
a method of detoxicating the;ﬁatient; He demonstrated that
by fasting and salin; laxatives the vatient is made sugar
free“in‘ugﬁally three days. (20) He fiﬁaliy convinced the
mést skeptical ones‘arcund him but his contemporariea were
slow. to stpt new ldeas, Faating was even more slowly adopted
in America because at this time Benedict, Mendel, and others
ware claliming that fasting would increase keytosis, thus
inviting coma, and therefore, it was dangerous, (29)

An American, Woodyatt, in 1909 wrote of semi-starvation
for per iods of ffom one to five days in the treatment of dia-
betes, Allen and Josiinrfurther developed the fasting treat-
ment, Allen in 1913, as-well as, at the present time holds
the view that disbetes is a disease of the total metabolism
and not of carbohydrate alone. (28).

Let us now consider the mncreas as related to dlabetes,
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For through the study of this organ the mes t recent imvort-
ant orogreas?hés been made in the handling of the dlsease,
Various and multinle have been the causes suggested for diab-
etes, A resume of the earliest history gives the following
ideas as to the etiology: specific poison, remainder of an
acute disease, cdld and wet temperature and little reaist-
ance power of the surface srteries, drinking lafge quantities
of water, and seiual excesses, Aretaeus bellieved it to be

a form of dropsy; Galenus, and later, Paracelsus, pronounc-
ed the'kidneys at fault;_and Avicenna found the fault in the
liver, The first mention of the mncreas mde by anyone work-
ing along these lines was by Brunner in 1682, He removed the
nancreés from fogse and oroduced a ovnlydipsia and polyurla,
but failed to intervret them,(16),(21)

Cowley in"1788 observed that diabetes may result from
injury to the azncreés'such as occurred when at the autoosy
of one of'his’patients he found a store in the pancreas, This
fact was also overlooked in the annals of the disease, (10)

Langerhans (1869) described the islets in pancreatic
tissue, and Gantanni held the view that atrophic changes in
the pancreas were brought about by diabetes and that they
were not to be considered as the cause of the disease,(9)

Lancer ieux and Lapiere, Paris, (1877) claimed that there
was atronhy of the = nereas in d abetes, Mehring and Minowskil
in Germany showed that nancreatéctomy caused hyonerglycemia,
glucosuria and finally death.(51)

Vessale in 1889, ligated the common duct of Wirsung,
noted timt atroohy of the acinous tissue resulted, that no
changes in the islets occurred, and that glucosuria was not

produced. Therfore,'he argued, the function of the 1slets



was asoart ffom that of the acinous tissue,(6)

Lepine in 1892 believed that in diabetes the vancreas
fails to oroduce the required fermqnt or 1n£erna1 secretion
necessary for health, Williamson in 1894 suggested the im-
plantation of living pancreas, Sandley inl894 suggested that
a fresh extiract of pancreas be injected, thereby hoping to
revlace the needed pancreatic ferment, Sir E. Sharpley Shafer
in 1895 suggested thaﬁ pathologlic changes in the vancreas, in
the islands méy be resvonsible of diabetes, (32)

In America Ople in 1900 elaborsted the 4dea that dlabetes
was a diseasé due to the degeneration of the islands of lang-
erhans and that these islands had an internal gsecretion, thét
alteration of}form and function in these structures resulted
in diabetes, and thaf the acini of the pancreas were not
envolved, (38) |

Zuelzef, Dohrn, and Marxer (1906-1908) prepared an ex-
tract from expressed julce of the pancreas, treating it with
" alcohol and desolving the residue in salt solution or water .
They noted the :avorable effects of this extracr on the hyper-
glycemia qf devancreatized dogs and also on the keytonuria
of diabetés, and treated eight cases of human diabetes and
_four'cQses of keytosis with favorable results, The diffic-
ulty with their roduct was its imourity which after injec-
tion oroduced shivering, chills, aﬁd fever, Says Macleod
in whose laboratories insulin was discovered,”There can be
no doubt that Zueizer in 1908 came very near to discovering
the substance we now call insulin.(32)

Ssobelow and Schulze working independantly in 1902 found
that after ligatio)of the excretory ducts of the = ncreas,

acinous tissue graduélly undergoes étrophy, while the islands
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remaln intact, Thelr experiments also showed that witholding
the internal secretion from the intestine did not produce
glucosuria, He further proposed that if an eitract of the
islands obtalned from a new born calf could be 1solé£ed such
organotherapy might be effeépive in the treatment of diabetes,
(43), (46) |

Diamsre and Kubabo in’'1904 claimed the presence of a
glycolytic ferment in the isolated islands of Langerhans of
fishes. But as Allen says, the claims were over thrown by
Rennie and then withdrawn by Diamare.(14), (4) ‘

Messalgia:in Italy in 1912 experimentally oroved old facts
about the pncréas and tried therapy wiﬁh a pancreath ext-
ract. (6)

- Thus we see that some of the greatest minds in Europe
h@d wrestled with the problem of diabetes, and, although
the goal was all but reached, yef it remained for tke young
free b1ood of the Americas to grasp the final answer. The |
work of Ople in 1900 has all ready been mentioned, Allen in
1913, after surveying tl® entire field of diabetes and glu-
cosuria, in his monogranh, defined diabetes mellitus as,
"tie condltion resulting from the reduction of vancreatic
ambocentor below the requirbments for normal metabolism”,
(4)

Banting: The underlylng hypothesls underlying the exper-
imental work of Banting was, according to his own writings -
formulatéd 1ﬁ November, 192Q, after reading a report on
Barron's work on the relations of the islands of Langerhans
to dlabetes. (32)

Banting's work began in November, 1920, in the kboratory

of Professor Macleod, University of Toronto, Canada, Assist-
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ing him was a student in Medicine, Best, and Colllip, a bilo-
chemist. By May, 1922, the importance and possibilities of
his extract Iseletin, now known as 1nsu11n, seeﬁed very de-
finite, Clinical ap>lication of the ﬁse of insulin was made
by Cambell and Fletcher in the clinic of Graham, Toronto
General Hosvital,(9). Thus it was that insulin came into be-
ing. ,
' Sir Wil'iam Gull (1816-1890) one of Englands great ohy-
sicians, ohysiclan to the Queen, 1s said to have been and ex-
traordinary man/ It is said of him that he attracted many
puplls aml yet repelled many colleagues by his ma jesterial
mgnner and temper, To a certain extent it mxy be imagined that
he reflected the temperament of his day, when by his intol-
er ant approach heAsaid of Pavy,"What sin has Pavy committed;
or his fathers before him, thdt he should be condemnéd to
spend his life seéking a cure for an incurable disease"?
In the light of what has happeried dnce the time of Sir William
Gull it now avvears that 1f there is anything in the history
of diabetes'which ought to ﬁe a source of deen satisfaction
to Banting, Best, Gellin;‘ahd Macléod, it should by this
quotation from Gull, Insulin--Banting is the answer to Sir
William Gull and to all of his kind who by some gross mistake
‘find their way into medicine. And the remedy, insulin, whether
for treatment or cure of an incurable disease, m:y well serve
as an object lesson to all present amd future workers in med-
icine.(6)

Baltlng; a young physician, demonstrator of physiology
at Western University, London, Ontarlo was hither to unknown
in the field of sciencé. He had recently returned from the

great war to his former work, and set out to find a remedy



for diabetes, Almost with one master stroliehe touched the
hidden soring which opened the door of discovery. Wlthih a
year the remedy which he delliberately sought was discovered,
(6) ,

In these days when the world is in the shade of war clouds
comes the thought that‘somepscientists-1nvent agents to de-
stroy and others to oreserve human 1ife, It is 1,910 years
from the time of Gelsus, when he first orescribed fo a dla-
betlc patient to the time of.Baltiﬁg’sadiscovery. The sum of
human knowledge is built but slowly by the adding of human
minds, Each man his tiny bit of intellectual energy adds to
the problem till at 1ast the shell of ignorance is blown
apart and a new concept 1is born. |

Hawavar wondarful isnulin is; and however grateful both
patient and docteor are for having 1it, insulin glone is not
sufficlient, It 1s_bﬁt_half the buffer with which the ravages
of the disease may be stayéd, The oatient’s diet must be cor-
rect, Without orover diet insulin may become a useless and ;
even a hafmﬂul drug;.Joslin, more than any other of the real-
1y gréat Ame rican tbacheré has shown over and over again, to
complete satisfactlonwthat,everyone,from the age of twelve
upwards can learn the simple arithmatic necessary for the
calculation of a diabetic diet. He has also shzwn the way
of educating the public by writing for the laity advising
them in all phases of the disease from diagnosis and pro-
hylaxis to treatment ana~preﬁention of the éommon complica-
tions of the disease,(27) :

Nos  the nroﬁiem is solveq- the answer 1s known a1 d the
way clear for great alleviation of human suf fering. - It re-

m ins, however, a questlion to be answered as to how well
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the knowledge gained will be used for its nurpose, This pur-
pose which 1s so often thwarted by human greed,selfishness,
and hum;n'thoughtleséness. |
Iﬁ medicine we are forever gazing toward the horizon,
It is inevitable that the acceptd ideas of one day should be
replaced by the discoveries of the following day. History
teaches man one lesson well, and that 1s, that man and his
efforts are evear in transit. Man in his turn teaches history
that within himself there is a procreant urge by which to-

marrow must be made better than today. (6)
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