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diabetes

90 years after insulin

by D M. G. Candau

Director- General of the World Health Organization

At the beginning of this century, diabetes
mellitus was u formidable discase, I
diagnosis in a young child was a notice of
premature death. Its discovery in a man
or woman in the prime of life meant o
complete chungs in the way of living, and
a greatly reduced expectation of hife.

And then, fifty years ago in the later
months of 1921, the persistent inferest of
g young Canadian surgeon, Frederick
Grant Banling, in research on dinbetes
was finally rewarded. Together with his
younger collaborator, Charles Herbert
Best, they isolated tnsulin and in Janwiry
1922 used it successfully in the treatment
of pateents. One of the greatest and miost
dramatic discoveries of modern medicine,
it completely transformed the sutlook
for the majority of wiferers from dia-
hetes.

What Banting and Best had discovered
in a Toronto laboratory appeared for a
fime 1o he the decisive “cure™ for the
disense. But it was soon recognired that
there were cases of diabetes which do not
respond to insulin, so reseanch wis inten-
sified into the lypes of the disease, Hs
meechanisms, and into insulin itself,

In recent decades this rescarch has
yielded a number of important discoveries.

Long-acting insulin has reduced to one a
day the number of injections required by
patients. Anti-diabetic drugs which can
be faken by mouth have been developed.
More evidence has been gaimed of the
natural and basic methods of control by
diet and exercise,

Despite these discoveries, diabetes ap-
pears o be on the increase and there are
many undetected cases, particularly am-
ongsl men and women above the age
of forly who are overweight, This know-
ledge has led many public health autho-
rities o try to detect such cases by orga-
NIZINE COMMUNITY SCreening surveys, using
hlood or unine fests.

Once the disease has been dimgnesed,
the approprinte form of treatment is
prescabed. It is now possible for the
diabetic patient to live a normal working
life. to bear children, to play games and,
in brel, to enjoy life 1o the full

Obwvicusly, certain preciutions must be
taken. The most important s that the
treatment and dictary regime prescribed
by the dosctor are carefully followed
Diabetic patients must also subject them-
selves o a periodical medical “check-up™.
This s particularly wue during and after
such an illness as influenza, or during

<) By Charles Besi. vne of the dizcoverers of inpling af home.

pregnancy when the body's metabolism i
changing. For people about to be marricd
genetic  counselling i advisahle whe
cither pariner has a family history o
diabetes.

Dinbeles is still a serioos disease ani
neglect of the prescribed treatment cal
lead 1o danperous complications-—goma
blindness, kidney and rervous diseas
skin mfcetions and, above all, degenerativ
changes in the heart and blood vessel

The more people know about the diseas
the Bemer they will be able to fight o
Infarmation and education at all level
can therefore help to promaote both carl
detection and proper care, Physicians an
other members of the health team—ix
cluding nurses, dieticians, health edi
cators, medical social workers and pha
mncists—all have a part o play m th
educational process

“Informed opinion and active co-oper
tion on the part of the public are of th
uLmost imporiance in the improvement
the health of the people.”™ These wor
from the preamble of the Constitution «
the Waorld Health Organization are part
culnrly pertinent with regard to diabene
a discase of pubbe health importance 1
all parts of the world.



the discoverers

an interview with D' C. H. Best *

to whom so many owe so much

Woarld Mealth: How did you sel out to
track down that mysterious substance now
known as insulin?

I¥ Besi: My work, that s Fred Banting's
and mine, began in May 1920 It was all
infliated by an sdea which Banting had
that if we tied up the pancreatic ducts,
the enzyme-producing cells would degen-
erate wnd thus permit the extraclion of &
hypothetical active principle. This idea
had been worked on previously; happily
we didn’t know about it af the time and 50
ihe work was started. It was a combination
of surgery and chemistry, and we had our
disappoiniments, bul looking back on i,
we were fortunaie in soon being able o
pel some positive resulis.

W, H.: How ald were vou then?

0¥ Best: Twenty-twi

W. H.! Do you feel now that it was
somewhat of an adveniore ™

I¥ Bear: It was the most exciting period
of my life, scientifically, of course.

W. H.: Can vou recollect the actual
genesis of the discovery? How the idea
crossed vour mind?

¥ Besi: Well, the idea of starting it
was really Fred Banting's. He was pre.
paring @ lecture on disbetes, and be came
across a passage oo clinical article whene
although o patient had gall-stones blocking
the pancreatic duct he had notl become
diabelic. So that put the idea in Fred's
mind. Bul he was a surgeon, and so needed
wmebody else with expenence in biochem-
istry and physiology to help him. [ had
just graduated with o degree in those two
subjects, and [ was interesied in diabelcs,
So that was the way the whole thing
started.

W. H.: Can you st in order of imipor-
tance the difficulties which vou had to
overcome?

¥ Best; Well, [ think thai previous
people who had tred, and some came
very near to discovering insulin, wene
faced with two man difficulties. First, the
lnck of caperience in surgery, and thot
Banting certamnly had; and then the fact

that until almost 1921 no micro-methods
for determining blood sugar, ketone bodies
and oiher constitueni: of the blood had
been worked oul. We were immensely
aided by the fact that the chemists had
provided us with extremely good tools,
Finally, [ think a lot of people were also
inhibited by previous fatlares and you had
to be young and uminhibited, T think, to
overfook those things and still go abead
with the hope, almast with the expeclation
of being successful.,

W. H.: So it was a combination of con-
viction and know-how?

I¥ Beri: Yes, | think so.

W. H.: How do you view the dinbetes

sibwation wday?

¥ Besi: Well, there have been tremen-
dous advances, There have been hundreds
of thousands of papers on insulin, and its
chemisiry has been worked out. It is also
being made synthetically. We know a lot
more aboul how it acts. Yet the prablems
which still have to be solved are perhaps
much more difficull now, OF course, the

4 * Profesor ard Head of the Banimg & Best Department of Medical Research, University of Toronto, Canada, since 194)




Dr Bext (left) and Dr Bonting in 1920]
22, the period when ther were of work
rrying to develop an effective rechuique
for making inzulin, The loborarory o
which they worked iv mow am exhibil in
the Muteum of Techmology and Scivmces
in Troate, Coanda, Oor of ihe ianir-
meniy they ured was fhe colorimerer
belfow, alro in the Musews, Thiv ferfru-
mmend allows compomendy of variows fuidy
to he amalvzed by colowr, for exampie,
SHEEr i the urine
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Marjorie played an imporiand part in ike giv
carery. She W [.'|rl|l'|-:jr |J;!'||-'|:,II7\1'I'I"r]|'I'II"IfIIHJHIIJII
fo be keps alive by insulin,

Abore s @ photograph of @ page from fhe
acinal aerehook kept by Boatimg and  Bexs
diuring their pionserimg work o teia. [ glees
the deiails off Marjorie s treatment and hawe she
reacted o if. The expevimenls Wi carried
ouf fm the miedicel bullding of the Umiversiiy
|.n:f Tovonte | fower Iefi)

Leamard, @ fourleen-year-old bay, wai the first
fuman being to be Kep! alive thonks o the
dizcovery of innain (helow)




SHl ar wark, Dv Besr ls here seen divcusdng with Br Gerald Wrenshall crrenr work im [970 @ the Bandiag and Best Ovpartmens of Mealcal
Risearch, Toroato.

tools we can employ are wonderfully
sophisticaied, so there are all soris of
opportunities (o get ahead.

W. H{.: 1s a major breakthrough in view?

L Besy) | think the grest breakthrough
would be when we are finally able o
know exacily how insulin seis. On the
clinical side there remains o major gap.
In spite of knowing a great many things
aboul diabetes, no one yet knows the
real causs of the disease. If the mochanism
of the action of insulin could be completzly
elucidated and if we could find the exact
couse of diabetes that would represent two
major breakthroughs,

W H.: 1s the Charles H. Best Institute
working along those lines?

¥ Bear: There 15 a lov of work going

here now  under direction of
3% Fritz whao is n biochemist ; for example,
rescarch on the molecular biochemistry
of carbohydrate metabolizm, It s a very
difficult subject, but onre which might
yield great dividends. Then, other

£HE ihe

1he

depariment, physwology under L Haste,
doei a lot more of the conventional work
ofn the physiology and hiochemisiry of
diabetes. This gives some dden of owr
work. 1 think.

W, M.: What would be your message
on the occasion of World Health Day?

IF Best: IWs @ very greal pleasure for
me to say something about the Waorld
Health Day that is to be observed in
1971, It s a very importunt date for thoese
of us who are particularly copcerned about
insulin, because it is the half-century mark
sinee our discovery.

I have had the honoor of serang i the
Waorld Health Owganization and on ihe
Heablh Division of the
Rockefeller Foundation. My own special
interest has been in diabetes and in the
generul aspects of nutrton. 1 have abways
been particulardy interested in nutrition,
muscular excrvise and the avoidance of
obesity, 35 well as in the protein and
wtamin deficiences that ong hnds im0
many countries of the world; 1 am sure
that these things will be emphasized by

Iaternational

people who are spending their full time
in puiritional sciences. But 1 would prefer
notl to speak about any one subject for
this celebration, but mther 1o emphasize
that it highlighis all zapects connecied
with diabetes

In the ficld of diabeies, s0 much more
could be done in the early detection af
this disorder and, surely, if it can be
detecied early enough, the chances of
stopping it will be much greater.

There are improved methods of detec-
non, but [ am sure thal they will become
more and more sensitive as time goes on
and thal we can all ook lorward to some
great breakihrough in the methods of
detection of this disease which nffects as
many as ihree to four per cent of the
population in most countries where sur-
VEYS have been made

In conclustan, all | can say is thai 1
hope the observance of this day will do a
great deal of good throughout the world
and that it will mark the beginning of a
new era i which world healih will be
placed on & much higher level and given a
much higher prionty than it actuallky
has now, L]



w: gwe the wise Sir Willam Osler his
remark concerning the favourable influznce of
a chronic discase on longevity. If one has a
chromc but manageable disorder. one i 08!

likely 1o bead a mare hypenic. a more thought-

ful existence, and thus live longer than the
apparently more healthy imdividual. Certain-
Iy thousands of dinbetics throughout ithe
world testify fo the truth of this aphoriam

They ane forced to learn principles of good
nutrition and of hygiens, Minor infections
are taken care of, scnsible physical exerciss 15
proctised The disease provides the motiva-
won for the consistent practice of preventive
medhicine

fn recent yodrs @l MLETY  CUEIIESS dihe
nationnl diabetles assocationd and (he [meer-
national MHabetes Federation have promoeied
large-scabs diabetes deiction drives, These
campaigns have led to carly diagnoss of
dinketes, and, what 1 even more significant,
io the incidental detecton of other prevent-
able and manageable health problems.

What do we know aboul dinberes? What
aspects still remain hidden™ What dioes the
present pace of scientific reseanch promase us
i the near Tutwre? These and oiher related
guestions will mow be briclly examaned.

[ the sarmal organsm oll carbohydrate
fonds (darches and sugars) are converied 1o
glucoss in the iotestinal trace and in the liver.
Aboul B0 of the protemn Tood we sat i3 also

* Exccitive Medscal Direcior. City of Hope
sedical Cenler, Duarie, Califormea, Honoeary
President, Internations] Diabeies Federation
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where we stand today

by Dr Rachmiel Levine*

Sungar going where i showld...

uliimarely convertibde to glocose. This normal
sugnr poes by way of the blood stream to all
Lissues where it iy wsed o produece the cneTgy
needed for good function. The iraffic of the
sugar is regulated in a mast accuraie feshion
By means of severn] hormones. The result is
that Berween menls the biood supar level
lies between 50 and 100 milligrams for every
100 millilitres of blaad, During the active
absorption of n meal the blood sugar rises, but
usually  does mol excesd 160 mg Many
of the hormones (adrenaline, glucagon, the
pliultary factors, eic.) generally tend to raise
the hload sugar, Only insulin lowers the sugar
by promoling its rapid entry inte most cells,
The cells mhich secrete insulin are the beta
ceflk on” e s’ pen o CamgrheTy AT
the pancreas. Normully, when the bood sugar
goes up for any reason, it stimulares the heta
cells 1o secrele a small amount of insulin
which then repulates the blood sugar by
lowenmng its level again
If the beta cells are disturbed, so that they
cannol qaickly secrete a normal amount of
insuilin, it &5 evident that the bood sugar wall
rise. IF it rises above 1BD or MM mg. the
kulney will excrete the extra sugar. Essentinlly,
these are the phenomenn of diabsetes
We do not as yer understand precisely why
the diabetic beta cell hehaves as it does. This
area (% al present eraler intense invesugation
hut we do knpow many conditions which

Because pregnamey fi guociated with harmonal |
chamgen it may lead fo the fiscovery of o dis-
betic tendemey.
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cither aggravale or amchorate this foulty
regulation of insulin wecrelson

I stands to renson that ong would want o
decrease the depree of demand uwpon the
insulin-tecreting <ell. Thus il #& rananil 1o
decrease the amount of eawly abzorhable
sugars in the deet and to decrease the s of
meals. Four to six small meals per day are
o be pr:.‘:r‘r:d 1o two 1o three H-.."al-!n- meals.
Carbohydrate in the form of starches (mce,
potatecs) s preferable to free sugar or high-
sugar fruls

Obesity tends 1o over-stimulate the pan-
creas pnd ot aleo leads o feciors which oppose
the bencheml action of insulin. In most mild
duabetecs (BD per cent of whom are ower-
weight] a diet which beads to weighi reduc-

tion will keep the diabetic siate under control

It has been known for many years that the
tendency to develop diabetes 18 familial and
genehic, but that facior in the environment
which we can contral are importanl in making
the disorder come to the surfuce, We have
already disoussed overweight gy one of these
Thuis, in countries where food o
scarce. the incidence of overt dinbetes is low
When the standard of living rises and nuain-
uon improves, Uee oumber of overt diabetics
IRCTEANTS

Pregmancy and ats atendant hormonal
changes may lead 10 the discovery of a hidden
dinbetic tendency. The knodedpe that cases
of diabetes have been detected in close rela-
tives i wseful, since it aleris the expectani
mother and her physiaan 10 ke preveniive
MEASLUTES

factor

Generulioed infections with some of the
bacteria and viruses may tend to make the
diabetec state become overt. Prevention and
the early care of infection will woally stave
off the appearance of diabetes

Questions to be answered

-
The most imeoriant arca of aur ey il Tals o

i relation to disbetes 15 the relatson of the
disorder vy various disturbances of the heart
and of blood vessels throughoui the body,
We muosl uscover Lhe causes of the more
rapid and more extensive arenioscleross of
the digbetic population, and we must be
able to understand the causes of the biood
vessel changes in the eves and kidneys of
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some diabetics before we can devise effective
prevention and treatnsent. Sech investigations
will (il suceesslul) have a decisive influence
on human arterioaclerosis in general and help
us to cope wilh other phenomena of aging

There are hopelul indications that many of
these problems can be resalved by a combina-
fioa of studies of human diabetes and of
the duabeiss which has heen found to ooour
l.ru'.nrnn.e.'-l..n]'. in manmy specses of animals
Colomes of such diabetic animal species ane
being maintniped and studied 10 several laho-
ratories, and much helpful information has
already heen ahtained, Such work meeds 16
be enlarged v scope and zfectiveness on o
world-wide wale

Filty vears have elapsed smce dncovery of
insulin, Much has been scoomplished. Ap

Jacqueline is now ten and o kalf vears ofd and
hax been freofed af @ climic for dismbeiics pimce
1988, A @ rewli of the iraining she received
there, rhe b learned the bosic principles of
dier and how fo imjec? hereell witk i,
Perbapy ihe fact thar her mather I8 a nurse
wiid @ help

A Colondes of dighetls amimaly are Belag mdine

1ined and sudied im severad lobonriores. The
disease kas been fownd fo decir spovnamemsly
im mmany species of aaimols,

proximately 20 per cent of dinbetes cases
are of the mild, adult-onset type and charmc-
terized gemerally by overweight. 'With good
diztary care and reduction in body weight,
aaded when necessary by the so-called oral
agents (sulfonylureas amd bipuanides) these
persons can and do achieve almost the normal
expectancy of life

In the moee severe group (the so-called
juvenibe-onsel type) imsulin is the mainstay
of therapy. A voung child with diabetes can
mow look lorward to aormal growth, devel-
opment, schooling., marriage, and o wseful
and watifaciory life

In beth groups, o better understanding of
the blood vessel changes will enable s o
gude the diabetic to a life inditingumhable
frwin the normal

Throughout the world, even mm 1he
so-called advapced nations, insuflent atten-
bon 1s as yei bong given (o the E el
of investigation in dlabetes. It i a formi-
dable public bealth preblem. The imcrease
of diabetes i countries with good aatrition
i between | and 2 per cent of the population,
and it has been estimated that the penctic
trait cxisis in 10 to 20 per cent of the world"s
papulation.

We nesd fo know the answers (o a few
furdamental guestions such as the root causes
of abesity, the hormonal control of cell metab-
alism, and the chemical isfe story of the saall
and large blood vessels, in arder to completely
normaline the life of some 20 10 3 millian
diahetscs. With some effert this cam and wall
be done in the faresseable fulure ]



Professor  Buniefield ar  che
Slack baged durlnge a lecrure o
diabetes perearch,

the sugar sickness

by W. J. H. Butterfield *

E:. 1921 it had already been known for
many vears thatl someahers in the human
pancreas wias a substance which could correct
the abnormality of high blood supar ascoci-
ated with the disease dinbetes mellitus

), won Menng and . Minkowskn had
p:":l.-lnullg,- shown thal when the pancreas
was removed a dinbetic state resolied and
that a transplant of the pancreas gave tem-
porary reliel from this condition. G. Zweelzer,
E L. Seoit, J. Murlin, 1. Kleiner and partic-
ularly M. Paulesco in Bucharest had all swe-
ceeded in making simple chemical extracts
which were effective in animals and a few
patients. In their eleganl expefiments, Fre-
derick Banting and Charle: Best in Toronio
were able 1o show that the hormone eve-
ryone was hunting for came from specialized
cells in the pancreas known as the islets of
Langerhans. Using a surgical techmgue they

were able to get rid of the rest of the gland
which produced dangerous rmitating dipestive
ferments ; they extracted the substance, insulin,
el showed that it lowered the hiood sugar
level succewsfully without ssde effects in pa-
tients. This demonstrated the possibility of
saving diabetse lives and acoelerated the chem-
ical seolatdion of (he Bormones rom animal
pancreasss on an indusinal scale

I 1922-3, throwgh the work of a Canadian
bioschemist, ). B. Collip, and later an American
pharmaceutscal firm, it was fimafly posaible
to make safe insulin available commercally
for the treatment of diabetics all aver the
warld, Thanks ta all of these men working in-
1!£pm|!rn'.l:\.- and in eeams, diaketies eoubd lead
marmal lived for the thret tme in mans hestory

Lintil insulin was discovered, severe diabe-
tes mellitu: was an rremediablcs discase. In
ancieni bimes, Jmbetes was recognized oy o

12 * Prodeior 51 Guae's Hoapial & Medical School, Lomndon.

wasting condition, associated with passing
copions amounts of urine. In fact, the word
diabeics means “syphoming off ™. The first
slep tawa rds orderstanding the chemical abs
normality associated wilth it came when w
British physician, T. Willis, showed that the
unine of diabetics was sweel becawse il con-
tarped sugar. Mellitus means “honey-like™.
Chemical estimations of blood constituents,
which were possible by the late nineteenth
demaristrated thar diabetes mellinus
wins accompanisd by high levels of sugar in
the blsed

Alter sn ll'-ﬂ'ﬂ:p'.'ﬂ-l Mast, a normal person’s
Blaod sugar level is about 0L per cent, Le
100 mpg per 100 mi of blood, IT this level
exceeds about 150 mg per 100 ml of blood,
sugar leaks into the urine where it can be
detected chemically, Insulin is needed by the

cantury

tissues to wtilize the sugar or glucose IT
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The  poacreas  ifsel.
Fuulty peodction af in-
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The miagrificerion showy
mimry Hlaad weonels e
rounding oo af the v
lets™ alivcovered fr the
pancreas by Lamgerhauts,

Ly

An iclet im sl grearer
mapnification. The dark
cells are Hhe insafin-pro-
ducing ones called beta
erils.

there i isufficient insulin, glucoss confinue
to bisild up in the blood and spills into the
urang. In severs diabetes, the blood sugar
level way excesd 1000 mg per 100 ml of
bl

The brain needs sugar

Why doet the sugar bevel build up in
the hlood despite the act thai largs quanti-
thes of glocose are spifling indg the unne?
The procesd is still not completely under-
stosiend, Claude Bernard, the rum:l::n:h-u:niur:,
French physiologist, discoversd that if an
animals brain was damaged sear the vital
ceniies [or the pulse and breathing. the blood
sugar level increased, Since sugar is exsential
for the proper functioning of the human
brenin, it seems likely that the bran has =

Whire arew shows  Hhe
pasnitiog of rhe pancreas
1 the Body. Thir argam
iy digestion and pro-
sy frawlin, =g

regulatory centre, & “homeostat”, to enwure
thai the Blood sugar level remains adeguate
for its requirements.

The mechanim wherehy the beain stimo-
lates prodoction of sugar prabahly imsalves
nervaus impulses Lo the liver, the body’s
main source of glucose. Thearetically, if the
brain i slarved of glucose it dignals the liver
te manulaciure and release more sugar intoe
the blood in an attempd 1o preserve it supply
& this wital chemical.

In severe diabebes, inadequale imsulin action
cnuses inadequate glucose utilization, spilbhng
of sugar into the urine, amd eacessve JUgar
production by the Bver. As an annlogy to the
interaction of these different factors, consider a
wasl-basin, filled 1o the overflow drain with
water. The height of the water represents the
lewel of sogar in the bloaod, The waler going out
of ihe overflow represents supar heing used in

the tiasues In the model, the overflow nesda
a detergent (insulin] 1o keep it clear. Without
adequalz insulin sction. the overflow dram
hecomes choked. 17 a wap drips into the baun
{like the sibdition of newly formed sugar to the
blaad by the liver), of ifa jug of water & poured
in (like a meal), the water level rses and
gveniuzlly causes the water 10 food over
the side of the basin (like sugar spilling from
the Blood into the urine), When the brain s
starved of plcose, it possibly signali the
liver to form more sugar (like turning oo the
fap moare sranglyk

Unitil pecently, diabetes was diagnosed by
testing the urine for the presonce of sugar,
Hut, hecause people begin to leak sugar at
different levels, this method is not reliable
Inspecial teats performed a1 Bedford, England,
in 1962, we found that many voung people
had low beak levels wiih normal blaod swgar

13



levels, whersas many elderly people did nog
leak sugar evén when their blood sugar kevels
reached M0 mg per cent of more, which &
serious. In other wards, the wash-basin in
aur analogy can be shallower in youth and
rends 1o get deepar with age. Comseguently,
in elderly people. the blood sugar may be
glevated for many yeurs without detection,

The altermative to testing the urine is
megsuring blood sugar levels, But at what
blood sugar level i diabetes diagnosed? We
ure nof sure. WHD has been inurumental in
highlighting the diversity of dugnostic kevels
used in different parts of the world and
emphasizing the need for standardization of
tests® The best procedure for Jdmgnosis
0 challenge the body's abilily o releass
insulin and dispose of glucose by giving a
standard portion of fosd by mouth and then
measuring the blood sugar level as it rises and
falls afterwards.

The symptoms

How are the chemical defects of diabetes
manilested? Symptoms range (rom easily
recognized severe signs to mold, inskdious
ones occurving in peapls with high renal jeak
levels. Gross elevation of the hlood sugar
leads 1o sugar-laden urine, and the sugar
takes water with it Larpe quantities of wrine
are passed, and the patient complains of
great thirt. IT diabetes s not alleviated by
insulin thernpy. the body, onable to use
sugar, will use fols whowe breakdewn leads
to the accumulation of acid products n the
blood; vomsequently. the patient breathes
with lasl, gasping, respiration like an athléte
with ewceds lactic acid in his blood. [T the
condition & &l not corrected, consciouiness
clouds, Musd lass snte the wring continues
and the blood velome is reduced ; shock and
death ensee, Severs cases of diabeles may
siart with such symptoms. Unfortenaiely,
this siate also may be precipitated by iofec-
nons in diabetic patents who are receiving
nsulin myections.

Patients with milder cases may have few
symptoms. Some people recognize none af
all; others acknowledge that they feel nred
and lisibess. Sometimes, the chemical du-
trbance is so mild that advanced complica-
uons develop as the first symptoms; difficolies
with vision : sclerosis of the arteries manifested

* ywia Techmical Repon Senes Mo 310,

in the heart, the feet, or the brain; infections
of the urmary tact; or bails in the skin,
Many chinical conditions sre associated
with dinbetes. E. Joshin, a Boston diabetes
specialist, pomnted out that the condition
tends to run in families and © somelimes
associated with diseases of the endocnine,
pituitary and adrenal glands and of the liver,
Aboul 30 per ceni of patients with the son
af petutary gland tumours that cadse gantiam
or enlargement of the jaw, hande and feet
have diabetes. Conversely, wome tumours of
the pituitary and adrenal glands may cause
dinbetes Since the rocogmition in the nine
teenth century that no new cases of diabetes
cocur during penods of famine, but that

diabetes increases durieg times of plentiful
food supplics, an association has been estab-
lished between obesity and diabetes. Just as
there are many cawses of fasi pulse, high
blood pressure, heart failure or poeumoniz,
there are many causes of high bood sugar.
Actually only about 5 per cent of diagnosed
diabetic patients have other endocnine diseases
causing high blood sugar levels. Conversely,
about 30 per cent of the diabetics in maost
industrishized countrics are overweight. Fur-
ihermore, loss of weight leads to restoration
of pormal blood supar values in most aver-
weight diabetic patients. Since ohotity s
potentinlly preventable or reversible. the
health challenge 14 (o prevent it
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To wonderstand Lhe interaction between
Jdiabetes and obesity or ether climical condi-
tiomd, we must consider chemistry. The che-
mical analyses of M P.W. Sanger showed that
insulin isell consists of 51 aminoe acids joined
i two chaing. Aminc ackds, the “building
bricks™ of which proteing are comidridied, are
strung topether like beads, Insulin i farmed
from its precursor called pro-mnialing a ungle
long sirand of B) amino wods. This strand
begind by couling over inself: the middle
parlt B removed by o cbhemcal reaction
benving the rwo overlnppng sections jained
together, The resull is dnsulin, I0 is worih
nating that i e sequence of mmino acids of
pro-insulin and of insulin molecubes in human
beings differs somewhat from that of other
speied.

Insulin svnihesis in the beta-cells of the
isleis ol Langerhans in the pancreas depemds
on the right swuccession of amino  ackds
being strumg logether in an order deter-
mined by the cell nuclcus. The encrgy for
insulin svmiliesis comes in part from glocase
consumead by those cells,

Onee  synthesized,  imsplin moleoules,
forming granules insde membranes i the
beta-cells, are released into the blood when
the blood sugar level inereasss, Becauss of
the many chemecal steps in insulin p:::dun.'lmr!.
there are many points af which a fault in
the production, or the delivery system may
resuilt in imadeguaizs inselin achion om he
tisspes, e, diabetes. The weakness in the
system may be insufficeent DNA (deoxyribo-
ficleic weid) in the belascell nuclen (o transemit
messages lrom nucleus o cell, or 4 shortage
of aming ackd “building bricks”. Inlections
may wreck the beta-celly or thers may be a
disturbance of their circalation, A defect m
the energy metabolism or releasing mecha-
niems might result in a defect in the tramspon
or delivery syitems, Allzrmatively the eells
of tissues may be réndercd mmsensifive o
|Insulim. 1t &% not curprsing therelore that
there are 50 many causes o weak msulin
production-delivery systems and conseguently
of depbetes

Obesily has a strong sssociation with dia-
betes. Mot all obese people become diabetic,
wisgt if one inhenis a weakness 1A one s
beta-cell sysiem. obeuty unmasks the defoct
amd high Blood sugar resulis. Obese dinbetic
patients have plenty of msulin in their blood
hat the tissues do ot responsd to it This may
be dus maraly to fat-laden cells being “resisi-
aot” to insulin, aml perhaps parily 10 &
blockage of the usual fltraten afRwba frem

o

Thin mackine megarees bhe bpod fow
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o Ar digheties prow older they frequemily develop
eyve frouble. Like ail diabetics fn her camimen-
iry, thir ofd v iv haviag her eyesipht tesird
{ Mumgary).

The marse aiks the computer ahour the patieme s &=

mabiliny and is reld thar this perent b able fo
et out of bed while iy ix being munde. A closed-
circidt TV seeeen clope 1o the patlens's bedride
can Immedigiely give munch wiel nforsaiion
neceriary for dealing with patients. The infor-
mafion ix itawed in @ cemfral computer. Comis
puterization ir replucimg hand-written chares,
which ore hard fo uie and jime corsuming.

the Mood to the ti=sues. Either way, when
glecoss cannot gain access o muscles the
body has 1o dispose of it in less insalin-
responsive fissues, thus putting beavy de-
mands on the beto=cells for mmsulin. WM the
cells are “weak™, they fuil 1o meet the demand
Obese diabetic patients can restore a pormal
insulin-glucose cconomy to the body by
losing weight, since weight reduction increases
glucoss uptake by the muscles. Onee the kean
muscles starl receiving fasulin again, gliscaie
disposal is re-established and the blood sugar
level Falls. Exercise also opens the circelation
in the musches and so belps counteract the
tendency towardy dinbetes,

World-wide population surveys for diaberes
have only been done during the last decade
simee technigues for chemical estimations on
i mass scale have just become avatlable
Befare this era, diabetes was explainad largely
in terma . of hormone disterbanccs the
pituitary and adrenal glunds, But we know
now that other factors are involved, The
surveys ndicate thal there is little or na
diabetes in un=mechamzed, developing soce-
ties, while diabetes is increasingin mechanired,
urbanized communities where people tend 0
exercise too litthe and to be overweight
Analysis suggests that three main factors
influence the increase in the number of cases
of dimbeles: L increasng life espectancy.
2. abesity, and 3. lack of exercide

Ax a person ages, the body cefls lose the
full code of psa n the nueleus for complete
peofein production, resulling in grey. thin-
ning hair and wrinkbed skin. The production
of imsulin, which is a protein like hair and
akin, aho slows down with age and so the
shility to dispose of glocose diminhes. More-
aver. there are the effects of abesity and lack
af easrcise on the development of disbetes
which have already been discussed

Difficult comparisons

The surveys indicate that in urban societiss
3t &0 people per 1000, or 2 10 & per cent,
have diabetes *. The exact prevalence depends
on the stricipess of disgnostic enteria. In
1965, the wio Expert Commities played an
important part in recommending the stamd-
ardization of disgnostic critena. Hut com-
parisons between countries are stll specul-
ative, The important point is the recent irend
towards dingnosing diabetes an the level of
sugar in the blood mather than the presence
of sugar in the wrine. Accurale disgnosis 1%
vital o the patient and esseniial for accurate
epidemiologeal studies.

Mow that ihe bevel of blood sugar can be
contralled with insulin and viher substances,

* Sev resudis of surveys im the U5, England,
Worway and Malta quoted i wio Techknical
Report Seney Mo 310,

the prevention of comphbcations resulhng
from diabetes represents an increasingly im-
portant clinical challenge. Dhabetes secms 10
predispose patignts to discases of the blood
wedsels. Older people, with high leak levels
inte the urine, may have insidious high blood
sujgar levels. In ohese persons with high levels
af insulin in the Blood, the lining of the blood
vessels may be bathed in cacess sugar and
insulin and other hormones. These conditions
predispose a patient te the formation of fal
deposit and atherosclerosis, especially if the
urtery is damaged, for example by high blood
presture.

Studies indicate that dinheres (s assocrated
with an imcrease of heart attacks as well as
of stroke, especially in people suffering from
high blood pressure. There are also cases of
gangrene of the feet. Other complications
include cutaracts and changes in the biood
weisels in the reting of the eye, which can
cause Jocal hacmorrhages in severe cases and
eveniusl reduction or loss of vision. Infections
or serious vascular disease of the kidlneys may
eavse proftéin 10 leak into the wrine. The
perves, both seasory and motor, may be
affected and Mail 10 convey impulses properly
Sugar in the sweat may cause skin boils or
other infechons. Unfortunately, the discovery
of insulin and the subsequent development of
other forms of therapy have not prevented
these dangerous, crippling, and polentially
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lethal compleations which can pffect patients
with mild just as muoch as with severe cases
of dinbetes

How has the medical profession tried to
combal diatbetes and its complicatians? Frrst,
twochemacal abnormalities have to be con-
trolled. Onginally, only msulin was available
As it 15 & protein, imsulin would be digested
and inactivated iF taken by mouth: so i1 must
B injected. The diet should be slandardized
to cmiure that the inpection i adequate for
the amount of sugar taken, In addition, exer.
cive must be carelully negulaied

It ks woarth noting that a patient who injects
ox insulm over a long penod of fime may
develop antibadisd to this form of insulin
When swilching to pig insubn he may gel an

mpnexpectedly strong effect known as an in-
sitlen reaction. The same may happen when
cver & patien! switches lrom one form of
insulin to another

Aboul 15 wears ago, oral treatment for
diabetic patients was developed. In Momnt-
pellier, France, duning World War [, patienis
who were treated for typhoid fever with
sulphanilamides died with low blood sugar
levels. Auguste Loubatitres Eater showed that
this was becawse these drups stimuolate the
heda-cells of the pancreas lo rebease and per-
haps synihcsice msihn, In 1955, new drogs,
called sulphoaylureas, were given orally 1o
increase the blood insulin level in paticnts
whao developed diabetes as adults and had
the potential 1o secrele insulin. Oiher com-

pounds, the bigusnides, are also wsed for
obese adult-onset patsents, The drogs seem 1o
enhapce the action of mselin, lowering both
the blood sugar and insulin levels

Control of bleod sugar levels is possihle
for most diabetic patients, but the prevention
of complications is still uncertain, Controlling
the blood sugar level lessens the lendency
towands catarzets, bul the exact relatonship
between the control of diabetes and the ather
complications it not understood. 5o patients
nre treated svm plmnlhu.\l I3 wadcular \l_'rglc.ﬂ
procedures offer relief from gangrene, new
compoands alter Kkidney discase, pholo-
coagulation of the retinas may help patients
with eye comphications, and so on. Experis
everywhere realtee that Tull-scale research on
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diabetic complicanons 15 of the highest prior=
thy maonw

Present evidenos indicates thal a few people
inevitably will have diabeies, but the majority
of msceplible persons could impede 1ts devel-
apment Il the environmental factors which
trigger dinbetes wers prevented. High-risk
persons must first be identficd and warmod
W ke gppropriale precauizons

Prevention
often possible

The highest risk w8 for indvadusls whose
blood relatives are diabetic, indicaiing a
hercditary weakness in the beta-cells of the

< Obwegity Ir an gpgrawtieg factor ia diabener.

Thix warker ix o digbetic. It has been discovered
that many of hin overwelpht co-workers are
diabwnic ar well,

Thiz Emplish chuld fiving in Swntzeviand har a &

dfatsetic comdifion. As a reauly, both fe and fie
parrenin pai close arteniton o dier, buwl he
manages (o fead o fudl and interesiing [ife quite
sl o haee o Als sohoosmaier

pancreas, Women who bear overweighl ba-
bies, more than 4.5 kilos. are also highly
likely 15 become diabetic. Finally, a mach
higher proportion of overweight people
are diabetic than mormal or underweight
peaphe

Treatments which reguire the mgestion of
sicroids (cortisone derpvalivés) orF cortmin
diureiies, which incremse aeine owtput, used
in heart condstions and (o lower the biood
pressure in hypefienuon, may precipitale dia-
bebes in people with the endency. Prolanged
hed rest sometines brings on the dnsease

The praper preventive mexsunes would be
fo avorl obesty, reduce food consumption
a old age procesds. take more physcal
exercise, be carcful mot o overeal during

7z
7

periods of enforoed inactivity, und avoid drupgs
which may precipitate the condition

Despate great advances, such as the dis-
covery of insulin and the development of oral
treatment, and the increased knowledge abaut
the many Bicchemical intrcacies of the dis-
ease duabetes cannot be cured, We can oily
control il The next 50 vears will involve musch
clindcal and biochemical rescarch and health
education o prevent diabetes. More than
2000 years agn, Plato sud, "elaborate foad
produces disease™ and “simplicity in physical
education produces health of rhe body”. His
wordsshould be boeded today, More atiention
must be given to Lhe objective with which
wib is partecularly familiar: the proservation
of health by the prevention of discase. =




africans

have diabetes too0...

by Professor Marc Sankalé*

In 1907, the 75ih annual meeting of the
British Medical Association, held at Exeler,
camie 10 the conclusion thal the rarily of
diabetes among coloured poople wias cilab-
lished. Even in 1944, after a long carcer in the
Congo, A. Dubois wrote: “[iabetes i rare
among Africans. | don't recall having ever
disgnoied a case.” The general view was that
this immunilty was in some way related 1o
climale and genetics.

Mevertheless, since 1933, several researchers,
E. P. Jaslin, L. 1. Dublin and H. H. Marks,
have observed that the disease was equally
prevalent among white and black populatione
in the United States.

In Africs itsll, the relative success of the
batiles against the majper endemac discasey
enabled health services to give more aitention
i ihe nan-communicable and less frequently
encountered illnesses. It was noticed that,
like everyone elie, the African falls victim Lo
psthma, duodenal  wicers, eplepsy...and
diabetes. Thus, although only two cases of
digbetes were reporied in Kenya between 1916
and 1920, & total of 197 were reconded be-

tween 1944 and 1930, and 58 caves in the year
1957 alone. The rate of admission of diabeticd
for treatmvent al Muloge Hospital in Uganda
wits 25 per 1000 paticats in 1958, AL Thadan,
m 1961, the corresponding rate was 30 per
1,008, and a1 Dkar it was ronng at 27 per
1000k in 1965,

Corn-fed Venus

The frequency of disbetes, as these figures
show, i comparable to levels i other con-
tinenis which s, in fact, not surprising. I K
true that the discise 1% aviocited with diciary
excess, andd at first sight this should therelone
make its incidence mare in less developed
countries. Bul diabetes i3 also linked with the
starchy diet which i commaon in developing
countrics, particalarly i rural arcas. The
daily fare conmsts wery ollen omly of nice,
millet and tuberous planis hke maniod,
because fats, meat and fish are expensive and
hard to obiain, But social customs, partcu-

|.ir|3 in the lowns, alwo have n r:l.u'llrmtlup Lo
aver-ealing

Eating as much ms possible whenever the
opportupity ariscs is & common habit. The
well-teunded female  silbouwctie i3 muoch
admired, and success, like happiness, Is
associated with abesity and indolence, which
in some communitizss are highly regarded.
o matter how limited the family s resources
mny be, fod is always the first consideration
and nod only in tmes of famine and drought
(whost worst cifects are n any case limited
1o ceftain arcus); the fact i3, the Alncan lves
Liv gal.

In the absence of any kind of systematic
delection compaign, precise stutisthcs are mot
available, bui n careflul enguiry conducied
b]' R. Bd:j.'|e|: and his colluboratorn in 1968
showed o glycosuna {presence of an abnormal
amiunt of glugose im the unne) rate of
1.7 per cent among persons examined in
Pakar and also that the incidence of diabetes
was lower in the interior than in the capital
of Senegal. By comparison, the incidence of
diabetes among a group of salaned workers

0 * Professor of Clinical Medicine and Dean of the Jont Fagabty of Medicene and Phasmacy, Dakar, Sencgal



The docror cheeks the Aood
pressure since  disheres D
offen associpred with ek
Blomd presmure [ Doakar

{and therelore mainly sdulid) rtp'lﬂdl'tvd. if
cecupational health reconds was  between
1.5 and 2 per cent lor the sanse vear, according
to Godlewski. There is every reason fo think
that, because of the leck of detection, only
phaout cme-tenth of the diabetes cases in Dakar
are sbeniified

Diabetes is clearly therefore a socm] disease,
o bavic public bealth problem, which will
came to the lore amoeng medical prescoups-
tions in Africa as urbanizanen spreads,

Seriows forma of diabetes affect both sexes,
bt those which justily hosplialiestion are
more [requent among women. The urban
woman of Senepal is inchned to hecome avers
weight for reasons of sex appea] as well a8
greedingss. She hus o predispeiition 1o
diabetes, jast like healthy landowners, palit-
jeal bosses and relipious lesders, who are
among the other traditional big eaiers

The hereditary factor evidently plays a part,
and this is perbaps best illusteaned in S5, Lowis,
the former capital, where U Arst Eucopean
settled thiee centuties age and where diahetes
i more frequent than elsewhere in Sencgal.

African dinbetes {8 sometimes dilfiewlt to
explain, It is fairly frequent m Niperia as
3 wecondary compdication of pancreabilis,
with or without the formation of calculi, bus
ihis kind of diabetes is quite rare elsewhere,
There seerms mo direcd Link with endemic
diseases, such as schistesomiasis, and In
almast every case the origin of the pancreatic
anomaly remaine ane of the mysteries of the
continent,

Even 1|h1u3|; the clinical pciure of the
discase i3 the wame everywhers, Certan
pecubiarities afe wirth mentionng m regard
o the African versien. Ie s a disease which
pccurs rarely among children, but attacks the
voung adult, and is freguently assaciited
with complications due to late dizgnosis and
above all due to the difheallies of Lreatment
in the secio-goonomic conles!

There is no doubt aboul the ramty of
dinbetes amang children in Senegal: those
undder 14 years represent anly 1.3 10 2 per cenl
ol all cases, while thowe under 20 ropresent
1,7 per cenf of cases in Dakar, compared 1o
el Pt St in the Linimed States and 20 et

i~ ) v
Parienrs abrain o daily supply of mediciee from
the digpersary [ Pakar)

The docror iz coreful ro see that kis potiesd
whdcrstands the atructions about dirl and
ke foouline regularly [ Daker ).



cent in Framce (see lable)l [t was among
mdolescents that Kinnear in Kenya alue found
a high rate of infanitde and juvenile forms of
diabeies: 21.7 per cent of all cases were in the
ape-group helow 30,

Percentage disrribarion of diabetes cases by
BEE groups.

All cases I per cenl.
Searpwl  Usuwnd Sranes  Fresew
dfe prosy Lol Limlin L1e s TH §]
rEERTCh |
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Umwer 40 ECH | B4 T
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rafe in Africa. Tt may be that this is because
af the starchy diet. Two patients out of thres
in this groaping, madentally. ane mot insulin-
dependent

Geperally speaking, the disease seems to
develop much earlier in the Afmcan than
among whiled. In Dakar, il occurs more oflen
nmong pateents between ANy and sixty, while
in the United States the peak s among men
and women above sialy

As oflen s not, it is the complications of
diabetes which, having heen allowed to
develop throuph ignorance, bring the exis-
wenie of the discase o the atlention of bealth
services, This seems Lo confirm the theory
advanced by Joshin that the complications
are direcily related o ihe absence or bnad-
eguacy of treatment. Dhabetic coma, which i
the most dangerous, leads [0 the pdmassson,

Coweeour, with pilfed ar the havie ingrediens, v @ popular dioch o Senepal amd [ recommended
fiar diabetics, siace for ea equal amount of carbolkdrate millel priduces fess blosd mpar tha
FICE O PRI O

]

OF cuses in Dakar, 22,2 per cent are in the
e age group. and T4.1 per cent in the age
group over 40 1 s evident that the XD
period B omot & “gap”. On the other hand,
in certain deseloped countries,  including
France, abservers nolc fwo age groupings:
childhood and adolescence on the ane hand,
with d:p:nl!l:'r.l:r on insalin, and another,
much more well-defined phose swrting ai the
ape of 50 or thercabouls i which mosl Cases
are pot insalin-dependent. Hatween thote twa
periods, there i a so-called “empty™ penod
A number of authors have recently drawn
atiention 16 the frequency of diabetes in the
voung adoli, however, and it i clearly nal

=

depending on the couniry, of from 10 to 30
per cenl of hospitalized diabetics, and is
responstble for hall the deaths caused by
diabetes. There ane many circulatory difficul-
ties: apoplexy, artenbis of the lawer limbs and
mowe rarely, coronary deease. Renal, ocular
and neurologicn] complicstions also develop
Impotence can occuf, and creates specml
problems in polypamous Mushim societics.
Driabetes also oocurs in conjunction with
cerlatn communicable diseases. but the low
mcidence of tubercuboses among  dizbeles
cates & driking: 3 per cent of all diabetss out-
poticnls in Dakar and 2.5 per cent in Lganda
compared with 8.4 per cent of all known

diabetes coses in the United States, for
example. CGangrene is by no means rare.
Cases brought tn are usually in an advanced
vape and may entail ampolation of the
affecied limb

The muoin difficulty i the treatment of the
dhabetse Afrcan s related 1o his environmenk
in maost situations it s |rnp-_n.-_-,i!1i\,l fior the
patient o follow am approprinte diet, or to
FESRIVE LI.I'HI“ETF'I.I'[H{‘d treatmeni.

A diet fer diabetics consisis esseniially of a
restrictbon of carbohydrate and lipsd, and an
inerease in profein infake. Bui this s not easy
given Lhe staple Sencgnlese fare, which ts made
up o4 Follows:

In roral areas-—-2 180 to 3000 calormes of
which 68 to £1 per cent are accounted for by
carbobydrutes, 10 to 17 per cent by lipids and
L5 1o 15,5 per cent by proteins

In the Dakar area— 3000 calories made up
of 6] per cent carbohydrotes, 29 per ceni
lipids and 10 per cent profeins.

The end of the month...

For the dinbetic o follow a cormect diet
means therefore o cat “like a Furopcan™:
have different meals Mrom the rest of the
(amily, sperd more money on food, and
perhaps dip inte savings., Maost patients are
ot shie 1o follaw the f5c1ar's advice regard-
ing deet, even if based oo local producis. Even
if they do not Tellow a strict diet, they should
&nll &l r:_.!l_-|_'|!' timigs, and mamlam & certim
cquiltbrium in the quantities they can. This
kil ol “semi-dree™ diet |mpf|ﬂ A dnily
inizke of regular quantities of carbohydrates,
which means that there is no need to alter
dosges in medication. Another problem i
that in food purchases volume and price are
considered more imporianl than weight. A
konsewsle will ask far say, 1w'o measurcs,
or 100 france” worth of couwreour, but will
tnke no nccoenl of h‘t‘i[‘]ll, aned Ehis makes the
observance of o dizt very difficuli. Surveys
carried out im Alnican homes during cocking
times suggest thai only abouwl 25 per ceni of
paticnis follow a strict diel. The resi depart
wigdely from it, and vsually overear: we find
that The tendemcy amonpg diabeticd on a
“gemi-free” diet is 10 eat about twice as much
carbohyvdrate os they should, and they usually
have a total calone imake of about dogbie the
amaunt recommended.

With J. Cros, we have been able (o shirw
that the utilieatbon of corbohydraies in the
bady varies for different foads. Thus, far an
equal confent of carbohydrate, millet causcs
o lower increass in blood sugar than rice or
munioc, and s therelore to be recommended
for diabetic patienls.

In most cases, blopd sugar increases in the
Mood and wrine az the end of the month
approaches. This is nol becawse the disence
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has becorme umstable. The real explanotion &
that money 8 running shorl, and it s o
longer possible Lo ensure that the patient gels
different food From the rest of the family. He
eats from the common dish, and met wait
for the mexi wage-packel to return to his deet
Lack of resources is thus the major obstache
to dietary treatment of the African dizbetic.

Enting habits and food iaboos come mexi
on the list of difficulties. This umberiines the
importance of health education s ary
L il CAMmifskign mEnIns] deabstcs

Drrugs and their administration do not offer
any points of speczal interest. About 15 fo
20 per cent of patients receive insulin, wwually
of long-acling tvpe. Some yvoung diahetics
fearm to impest themselves, but the majonty
must visil the dispensary every mosning

Oiral drugs are therefore  particulary
weloome, but they are expensive and muosl
be taken by the diahetic uninterrupiedly
throughout his life. In Africa, it often happens
thai the panent can pay for the drug for a few
weeks or months perhaps with the help of all
the family. Heyond that, enless some kind of

subsidy becomwes available, trestment may
stop. Wiih the help of the municipal authare-
lies, & pholanthropse socicly established o
céntre in Dakar for the treatment of dinbetics,
which has had encouraging resulty and now
copes with wveral hundred patients. Thanks
to the work of this organimtion, gasistance
has been proveded for diabeiice. Those whio
have been assisted are for the moar part people
ol slender means, who even alter relifcmenl
ape sh
instend of adding to the Anancial dificultics

The essenmnl robe of educabion in any
programmc agarmil dinbetes, whether sivdivid-
ual or general, lollows the sanse pattern
everywhene, and min Sencgal we have created o
Aappart organization For diabetics— * Adussi-

ild belp 1o support their families

tion Séndgalamse de Soutien auy Daabéiigues”
Ity officials arrange information wesuons, and
coetrdinatle  sctivitics  undertaken by L
patients themeaelves

I st be emphasized that we adhere 1o vhe
system of imiled detection, which in the ar-
cumstances o the only practical solution. We
do not kave the resourced o undertake lagpe.
scale tremfment, 3o we do pnot launch major
information CAMPAIERS Nof are we planmng
national detection campalgne. AL present,
our efforts are concentmicd n Dakar, a
policy which §s justified by the foct tha
foday Ihe aly shows the highest prevakesce.
Isi the not oo distant futwee it will be passible
Lo orginise cumpaigns agzainst diabeies on o
scale comparable with the developed countnes
throughout the whole ol Alnca, among hoth
urban and rural populaions. ]

A young diabefic fearns how to give hinceell
im e b firt? prociiiing omoan ovaege
[ danidia ) .
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Former captain of the US Davis Cup team

In 1946, | made my first trip to Auwstralin
as & playing member of the United Stanes
Davis Cup team, secking to return to my
couniry the big silver trophy emblematic
of world supremacy in fennis. | was
28 wvears old and in first-class physical
condition, except for one thing. T had
been a diabetic since the age of 10 and my
little black kit, coniaming hypodermic
needle and insulin injections, had been s
cssential to my tennis cancer as my batlery
of rackets,

This was a side of my life that 1 had
never publicized, through 2 reticence
familiar to most diabetics. T did not want
te be considered “differemt”™ from my
fellow-players or tendered sympathy or
special considerntion because of my phy-
sical disability. Consequently only rela-
tively few people in the tennis world were
aware of my diabetic condition and the
sports public ai home knew nothing about
.

But i Australia teomis @8 3 major
sport and the highly competitive press
treats racket-swingers the way American
newspapers do  home-run  hitters  and
glamour-boy quarterbacks, Our armivil in
Austrafia marked the resumplion of
inlernafional competition after a hatus
of six years caused by World War Two.
The probing Aussie reporiers at our first
press conference wanied o know why |

had not served in the war, as had the rest
of our team and thers. My standard
answer, “medical reasons”, which had
satisfied Amcrican newspapers, was nol
cnough for the inquictive Ausiralian
IMIEFVIEWErs.

Under persistent questioning, | finally
admitted 1 had been deferred from service,
clnssified 4-F, because of diabetes. That
unlposed & flood of further questions.
MNext day, the newspapers featured my
responses, one headline reading: “Talbert
conducts his carcer in tennis with o
hypodermic needle as well as o racken,
The Amcrican Cup star is o dizbetic
playing the pame under doctor’s soper-
vision since the age of fourteen.™

The stories made me uncomlorablz
but 1 was not prepared for the afiermath.
Ewery dmbeitic in Australia now knew |
was one of them and they all seemed 1o
want some kind of advice, A local group
dedicated to the traiming and care of
diabetics wrote to me, a5 did hundreds of
other individuals and arganizations, saving
I was in a position to be of “inypiration
and inestimable help 10 fellow sufferers”
and asking me to play a tennis exhibition
for diabetic children.

I didn’t like the term “fellow sufferers”.
1 didn’t consider mysell a sofferer of
amything. My kfea was (o lick dinbetes und
avoid all reference to the disability. | had

i
l < Taiberr developed a speciol sermee with a shoet windop wehich gave bom power bui ueed fess energ e

always given disbhetic organizations o
wide berth back home. But as a member
of the official US. Cup Team 1 held a
respons/bility o linde larger than that of
an individual player. | agreed to play the
exhibinon with my teammate, Gardnar
Mullow.

Il was an exhilarating experience for
me. 1 feh an immediate wentification with
those Australinn youngsters and [ was a
hero 1o them. They cheered waldly every
tirte | scored a point against Mulloy
Afterwards, Mulloy said 10 me, “you
ought o bring this crowd along with you
nexi time you play a tournament—an
outsider doesn't stand a chance around
here.” Duning my stay in Australia |
played severil more exhibitions for similar
groups of diabetic youngsers and at-
tempted to answer a flood of telephone
calls and letters from parents and children,
wanling & sympathetic ear or & few words
of reassurance from someone who had
been through the mill,

Time magazine picked up the story
from the Australisn newspapers, reporting
*deabetes was making U.S. tenms player
Billy Talbert a specinl sorl of hero in
Australin, and admiring fns showered him
with letters, flocking to watch him pric-
tisc.”

Consegquently, when [ got back home to
the States, mail from American diabetics

L]
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SRl active today, Talbert likes to domosistrate ta dicherics evervwhere that {1 is porsible o lead am extremely active fife in apite of this condition

and their families started to come in. Many
of the leiters were heart-wanming, someé
heart-breaking

The problems faced by diabetics are
often far more serioos than any eRcoun-
tered in taking up an active sport. One
girl wrote 1o me about her fiance

“Stuart has been a diabetic for a number
of years and always iaken care of the
prohlem. However, & few months ago he
had an insulin reaction at his office. His
employer thought he was drunk and fired
him. 1 persuaded him to go back und
explain the truth of the matter, His
employer apologized but said that in view
of the ‘risks’ he could nol re-hire ham
Sruart has applisd for a number of ather
jobsi but ingists on mentioning his diabetes,
At a resuli, he has not been able 1o land

26

anything, although he is a conscienlious
and competent man in his field.”

This kind of discrimination was far
more widespread than [ had believed. I
was one of the reasons that 1 hecame an
active member of the groups im Lhs
country, such as the American Diabetes
Association, which conduct effective edu-
cational campaigns amongst employers 1o
prevent unfair practices against diabetics,

Hawever, | also found thet often the
rool of 4 diabetic’s individual problem s
his own attilede rather than his health
Some hke to feel sorry for themselves and
use diabetes as an excuse for nol putling
oul maximum effort in seeking and holding
a job.

There are worse things that can happen
tor you than diabetes, as one Fellow “club

member™ pointed out 10 me. He was a
middle-aged man who wrote that he had
o chance to become a mail carrier and
wondered about the exercise that went
with such @ job. T pointed out that excreise
had been po great problem o me onoe
my doctor and | had worked out the
right formuals of insulin and diet, He
phoned me six months afferwards 1o 3y
ihat he had taken the job, was walking
five davs a week and had only one com-
plaint

“What's that—insulin reactions ™

“Mo,” was the reply, “flat feet. Try
and fix that with & lump of sugar!”

In my case, vears of trial and not a few
errors have enabled me to work oul o
sensible regime of insulin and diting
consistent with an intensely active physical



life. 1 have come to believe that one or the
other must be the master—I or i, the
person of the dinbetes. Having diabetes
is much like bringing up a child. 1t must
lecarn to live with you, not you with it
Cither diabetics learned this long before
I did. They were leading busy and creative
lives i olher ficlds. H, G, Wells in
IMerature, Puccimi in music, Cézanne in
painting, Clemeneeau in international af-
fairs, Frorello La Guardia, the late Mayor
of Mew York Oy, were all diabetics,

Mow many more diabetics are learning
they can be active athletes and live wath
their disability. 1 ger letters from proud
parents of champion fwimmers, fosthall
playvers and tenms plavers. At age sixleen
Hamilicn Richardson, a top junior tennis
player, discovered he had dinbeles. He
was dubious about continumg his tourna-
ment career bul wak .,'n:nur.li‘:l:.'! |:|:|.' my
example and went on o become the top-
ranking amatcur in the country, o star
of Davis Cup feams, and a Rhodes
Scholar

111 had not been lor diabeizs, | cerainly
woild have tried flor 8 carcer as a baseball
player. Growing wp in Cincinatti, the
hometown Red plavers were my boyvhood
heroes. 1 keamed to read in order to master
the box scores in the local newspaper., |
cagerly delved into my geography books
| [5] ﬁlld the locations of I|'|q' mapor Fﬂ'l.p_u:'
cities. My dad, a former semi-professonal
pitcher, encouraged my love for the game,
which remains with me. When we discov-
ered my diabeles, ot age ten, [ sasd to Dad,
“even Il I can't play baseball anv more,
mavbe some day | can write about "
The remark brought tears to his eyes

For the next four years the most active
game [ engoged in was playing marbles
with Dad. In those days—only a few years
alter the discovery ol insulin treatment—
doctors frowned on any form of exercise
for diabetics, Luckily for me, my physician
had “liberal” ideas about diabetes treat-
ment. With the encourngement of my
athletics-minded Father, who bought me
a racket, 1 went oul onto the courts
of a neighbourhood park for my first
lesson

The satbfaction 1 gol was enormous,
after four years of enforced Mieness,
Compared with the nammow surface of a
baseball bat, the fat hitting arca of a
tennis racket was n great pleasure. In
baseball T was lucky il | connccled once
oul of three or Tour cuts at the ball. With
this vnfamiliar weapon, | found | was

hitting the ball —although not controlling
it mech—nine nmes ool of ten. 1 was
hooked on tennis (rom that first day.

| was fortunate in possessing a good eye
for the ball, from my baseball training,
and had natural timing and co-srdination,
My progress im tenmis owas exiremely
rapid. I kearned early that I had to con-
werve energy, particularly in long matches,
I therefore developed an economical style
of play which became my trademark. [ cot
the big backswing out of my serve, pro-
ducing a stroke that made purists winge
since it eliminated the traditional elaborate
windup that cannonball servers use, | knew
I could never be o slugger like Juck
Kramer or Don Budge, 5o | concentrated
on developing a game based on controlled
speed, utilizing a variety of strokes and
exploiting all the angles

| lesrned in the course of my early vears
on the ournement circalt, in the grass-
courl summers of the East and the slower
clay-court season in my native Middle
Wesl, something of the metabolism of the
athléte. 1 learmed 1o take a candy bar,
sugnr of o sweel drink, onto the courts
with me. Then if the match developed from
a routing two or three set affair into a
marathon of five sets, and the uneapected
activity burned up the sugar in my system,
I could ingest an emergency $ugar ration
to carry me through the maich without
A harmiul reaction,

Even with every precaution, | had a
few close calls on the courts

At Southampton one summer | reached
the finals against Pancho Gonzales, then
the amateur champion. 1 ook the first set
from the fiery Californian but lost the
next Iwo. In the fourth set my game
eollapsed completely as | double-faulted,
\prq_n;d mhuls 1'.:i!-d|]. oul of court and
stumbled about. My old doubles partner,
Gar Mulloy, rushed out on the court after
I had lost threc games in succession Lo
Pancho

“Dinnk this, Willie,” Gar commanded
He put a glass ol sugared water into
my hand and 1 downed it greedily. It was
the answer, Gar had realized that 1 was
losing contrel of my functions and going
inta insulin reaction through rapid burming
of sugar. In a reversal of form that haMed
Pancho and the gallery, 1 took twelve of
the neat fourteen gamcs Lo win the match
and the Southampton trophy.

In the locker room afterwards, Goneales
asked: “What was in that glass, Talbert?
1'd like to buy a gallon of it for mysell.” =

Three famous diabelics

. Clemencea | [84-1929)

siiesrman

Paud Cézarae [ [83% 1908 |—painter



<1 An entire regron (n Mungary, Somagy, with a
papunlatien af 199, 00K) kar been studied for ihe
faxr tem pears by Oy [ Angelr in order fo
derermine the incidemce of diaberes and fo
identify, If possible. the faciors that fovour (13
developunent. The siudy har already brought
mut that those who wovd o dhe found fodieiird
are expecially of risk. fa thin meat plend, for
P |—'"‘-,"-I|'n ihere (3 o Rl am iwlemee af diakefer,
Regular screenimg of alf tee workers  hag
accordingly become stanoard procedure, Here,
e Work erd at the nlent are fearning 1o do
@ uringiy'sc

A yousg phvticias o Husgaery makes herll>
romnly amd avs parficwiar affeedive 1o fe-
lex where @ cose of digheler exiars. She o
explining o the mother of suck a fomily how
o prepdrd o balaneed dier suited 1o the fl il
reguiremenis of diabenes.







i 1 As parr of kit sexearch, Dr Angeli persmaly
choecky the conditfon of mamy Workers in s
precdominostly rural aeea Heagary ),

Profeiear Alr vanaler Popall v Ay fabargrory =
in Safis, Bufgparia, with by acolirand Mer
4. Afladjore. Thelr fecm by engay ved iR FESRIICH
fit aeima] dimheres and the precise acton of
fnrulin in miwicle flinee

Welpht check ond weimalysis oo Bulparien
clinic, Dhesity [s often the firsl warrieg Hgn
of dimhetes. v
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by Abraham A. Silver, M. D.*

Teenager und dinbetic —what sort of
way can he best spend his summer? In
approximately five per cent of all diabetics
the onset of their discass occurs before
fifteen years of age, Since il i common
knowledes that diabetes presents challen-
ging diagnostic and therapeutic problems
and that it must be dealt with in childhoed,
a way has to be found 1o teach young
people how Lo understand and deal with it

Since the average pediatncian or gensral
practitioner has very few of these patients
in his practice, it is therefore particularly
imporient fo brang young diabelics to-
geiher in a pleasant seting where they can
be tought essential facis about ther
disease and how 1o manage . A summer
camp for swimming and sports is uniguely
sgited to attain the best therapeutic efect
while allowing the children to enjoy a
happy summer vacation. Camp Glyndon
in Maryland, operated by the Baluimore
Chapter of the Maryland Dinbetes Aswso-
cintion (LSA), strivies to meet these poals.

The principal object of therapy is the
attainment of a normal life in every aspect:

* Afedical Dhrector of Camp Ghymdon

physical, psyehological and social. The
criteria for adequate control of dabelcs
are the abeence of symploms such as the
pastape of a large volume of uring in o
given period and excessive thirst, us well as
normal bevels of glucose in the blood und
the ahsence of acetone in Lhe urine

Mo ""free'" diets

Al deets at Cump Glyndon are measr-
ed. We do not aceept the concept of a
“free” diet, Neveriheless, the child & per-
mitted 10 ¢at the same meals as his family
and is offered a diet with adequate calories
to maintain normal growth and develop-
menl, as well &5 proteins, s and carbe-
hydrates in adequiale amounis.

Three regular meals with mid-morning,
mid-afternoon and bed-time snacks are
prescribed,. Measurement of food is en-
coaraged.

Almost without exception, every child
atending Camp Glyndon needs ar least
one daily injection of insulin. Crver the
years we have had one or two young
diabetics who were controlled with oral

agents for o short period of time but we
discournge the attending physician from
insisting on oral agents when these agents
are not in fact controfling the discase
Some of the children need mare than one

type of insulin ot each injection. The
meazuring of inaulin and the self-adminis-
tration of insulin is 2 must for all children
at our camp and it is rure indeed that a
child is not taking his own “shet” after
the fifth day in camp.

The degree of emotional adjusiment o
the disease has a direct posative correlation
with adequuey of control, and is dependent
upon the personality of the child and the
parent-child relationship. Assistance s
given to the child so that the discase docs
not become the focus of neurotic inter-
action with his parents after the child
relumms hvine,

Participation in all outdoosr mctivilies
{s urped at Camp Glyndon, so the three
dnily snacks in addition to the three regular
mecals are imporiant, On miny days, the
burge dining room area is used for diverse
activities including o form of gymnastics
known as tumbling and dancing. We think
that this is @ very impartant part of learn-
ing to bive with diabetes, since the blood

13



sugar level drops abruptly during EACTCISE,
The owernge child quickly learns the
symplons of hypoglvcenia and how ta
deal with them; crackers or (ruil are
excellent meals when the symploms arise.

Camp activities

Camp Glyndon is operated for children
beiween the ages of five and fifteen vears,
The criteria for admission are first, the
child must be diabetic, and second, the
child must need the trudning svailable
at Camp Glyndon and nol just be seeking
the fun gssocinted with coming 1o camp.
Camp Glvndon 15 indeed a fun camp
becawse our children engage in all of the
activitkes that are seen in other summer
eamps run fer healthy children not in need
of medical instrustion. There are np fces al
Glyndon so that the child from the poor as
from the rich family may enpoy and partici-
pate in all camp activities.

We have three camping sessions. One
for three weeks beginning June 21 and
extending beyond the first week in July
for children between the ages of twelve and
fifteen vears. The second period runs from
July 12 until the first week in August for
children between the ages of nine and
twelve vears, and the lasi penod begins
August 2 for two weeks for children

between the ages of five and nine vears.
Children in the first group who show
promise as future counselors may stay for
the entire summer including the second
three-week and the last two-week penods,
Some of the older childeen in the ninc
through twelve group who show similar
promisc are invited o stay on for the lase
T weeks,

Cur crop of five to nine year olds
i wsually rather small and we keep
them only for a two-week period becouse
we feel that this is abwout all they can take
away from home on their [rst camping
EXPETRENOE.

Our fell camping stafl of counsellors,
nurses and physicians s helped by the
older clhildren remaining from the first
and second groups, and this usually gives
us at least a one-1o-0ne covernge for the
fintle children; we find this most satis-
factory.

Activitees in camp include swimming,
which is probably the most popaular,
baseball, basketball, vollevball and horse
riding. Children enjoy hikes and naiure
study, and in general have a pood ime in
camp

Our aris and crafts section s an impor-
tant part of the camp. Here the chikdren
are taught to make useful trinkets to take
home with them and perhaps bring as
presents Lo their brothers and sisters,

Testing wrire for segar i a serfous bisiness for the vowrg campers, They wte o sonadl resr ki
witich requires anly five drops of wrine, ten deops of woler amd o reagent tabler, Eoch child
deicrmines kix own sugar level geconding to the colour change thar taker place. If the sugar bevel
povs wp ke eeporks 7 de the miedical staff, These tests are doae four fimes o oy .

The children ore taught fo test their
urine four times daily using the Clinitest
method for plucose and using the Acetest
method for ketones (compounds conlain-
ing the carbonyl group, lLke acetone)
They are tavght to test their urine 1o make
sure that it containg & lintle glucose mast
of the ume. It is made clear to them that
it is nol wise for the child diabetic o be
glucose Mree at all times, This is emphasized
at the bed-time testing. In fact, no child s
allowed 1o go to sleep if, after his bed-time
snack, his testing is still negative for
glucose, in which case he receives an
additione! sneck. The child should under-
stand the importance of nol being sugar
free 2t all times in order W prevent resction
caused by a bow blood sugar level by day
or night.

Every learning expericnce at Camp
Glyndon can be enjovable. Whenever &
child has learned Lo measure and take his
own inselin, cach one of his bunk com-
panions receives a special gift

Dietician on hand

Owr dietscinn is present gt 8l meals and
always has a few words of explanation
pbout the food served. Camp Glyndon
menus contain many of the foods that the
child will get al home or in & reslaurant,
with a thorough explanation of how 1o
measure them and fit them into the dest,
Such “difficull™ foods as spaghetti and
meaf sauce, beel stew and chow-mein are
often included m camp menus,

The camp is fortunate in receiving
assistance from County, State and Cily
Health Departments personnel and from
the Murvland Dairy Council who partci-
pate in daily instruction during health
conferences; this 15 what we call "leaching
at Glyndon™. Classes are held every after-
noon from Monday o Fridav, We are
likewis¢ fortunete in having many local
clubs come o our camp by invitation o
entertain the children each night afier
SUPPT,

Camp Glyndon was started in Maryland
about 12 years ago and todsy we have
many alumni of our camp working in all
fields of activity, re-visiting us as phar-
macists, school teachers, engingérs, re-
gistered nuorses, medical whool sludents,
lawvers, carpenters, plumbers and electri-
ciang, all healthy, self-sufficient and happy
people. =



In Germany alio fhere one Camins for dlabetic
childrenm, for cxample the Minrichisegen Home
i Bavarfa showa on the cover. Firsr sraeted
o Predinks canip For iliahetier, [r rova Secaiie
@ perenanenl inerinsiian Foar ghree o ferene binds
of probfem paricais =those frown Mo famtiiier
where @ special oler [0 A Feull to manage.
thaie who are wtsnally backwirnd af sohosd,
|.l_l'|.'.|I Phvase ||..F||.lr|ll Fig* direate b !'l'r'.‘ll‘\lr T r|.lrl|.'|f
Muctgiiony and  requires coreraar micdical
wpervition. Fie boes, wihore aged po from 8 1o
1%, remain o Be Fome for seveea] pears. They
qudckly gain welght, heighi and vitalin

-L‘_.'. |'_'_r|'l,; ri rrh.'llrml_;r wer il _.'-'\lr BARHE To Aciaal
i aeiphbowrig comeouminter bud alto for s
mier outiegs. Fun ot g place In thergpy,
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by D G. Kurow *

I wos twelve years of age when a cut
chin of mine which refused 1o heal filled
my parenis with alarm. In a lad of that
age, this was something frighteningly un-
naiural, They had already noticed other
things, | seemed 1o he wasting away, | was
always hungry, always thirsty. The family
doctar was summaoned,

His diagnosis was unhesitating. [ had
dinbhetes.

Years later, my parents told me that the
doctor had at the same tme seriously
prged them to have another child if pos-
sible, That was in 1933, twelve years affer
the discovery of insulin, when a voung
dinbetic was not expected fo survive for
more than ten years. The news came as
such @ shock that my parenls resolved
w enlist every means known o science (o
profong the life of a young diabetic.

The year which followed scemed 1o
bear out the doctor s worst fears. [ stopped
growing and had to stay away from school
My diet {the wsusl one in thoss days, very
rich in fais, poor in carbohydmates and
deficient in protein) gave me no resistance.
I hod only 1o catch the slightest cold for
the sugar and acetone content of the unne

k] * Crenernl practitioner

to s 1o the point where T had to be put
into hospital.

When my sugar metabolizm, if not my
general condition, began to improve, |
had the good fortune to be examined by o
doctor from Berhn who had just done a
course¢ under Dr Joslin in the Unied
States, He quickly put mc on a regimen
which was quite new ol that time. | was
no longer warned to conserve all my
strength, to avoid all physical ar mental
effort, Instead, a rich profein diet was
prescribed, the nature of the discase was
corcfully explained 10 me down to the
mirutest detail, 1 was shown how to test
urine and to keep a daily record of the
resull and of my daily food inteke, This
wits the treatment pionseéred at the begin-
ning of the century by the German dinbetes
specuilisl, Sandmcyer.

A wonderful feeling

‘We did not have to wail long to sce the
effect of these changes. | began o grow
again and o put on weight. T recaptured
some inlerest in my schoolwork. Mental

apathy disappeared, physical energy flowed
back. [t was a wonderful feeling. Gone was
the sense of isolation, the knowledge that
I was the “invalid” in the circle of healthy
young men where | wanted more than
anything else to be admitted as an equal,
gone the need to accept their pity. Only
someone who has lived through all this
can fully understond how much it méans.

Gi. Kaisch, the grand ald man of German
diabeiology, declared that the diabetic
enjoyed “practically normal health™, There
15 2 germ of truth in this assertion, but it
errs on the side of optimism. It certainly
should not be applied o dinbetic children
of voung people, even when they enjoy
the Best of living conditions in the most
favourable environment,

I suppose it was the constant precccupa-
ton with my health as a child that awak-
ened in me the ambition (o become a
doctor, T dreamed that some day T would
help 1o solve the problem of the cause of
diabetes. 1 was encouraged in this resolve
by an observation of Joslin's 1o the effect
that diabetic doctors have the longest lives
of all members of the profession. 1 have
not yet penetrated the secret of dinbetes,



Childeen ore easily shown how to deew up -
fim fa the syringe in order [0 prepare an driec
tlom, However, they are often reliciont af firsl
1o wse the needle. Or Kurow nefly thes ;=8 will
thow vou, i oot Rurer, Just shaor It [nin
me.” Whew they ser bow corucl the dochor i
they feel réashendd.
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young paticnts, forced to inject insulin
into themselves Tor the rest of their lives
In the heginning, te fear of the syringe
SR Q55U gT..HI."\.-C:llll.' _'III.'|"'||1'|!||I|-‘I-I al fmecs
even drving them to toy with the idea of
suicide. In these cases, | am in a position
e perflorm a simple demenstration which
deeply impresses the patient: | grve mysclf
an injection in front of him, The fear of
the pain coused by the prick, which the
fine needles wsed woday renders barely
naticeable, soon vanishes. And | generally
manige 1o overcome the young patient’s
fine]l resistance when | drop the remark
that T am still alive after injecting myself
samething like 25000 times in the course
of my IR vears g1 3 diabetic,

I devete the greater part of my consulta
tions to giving advice, experience having
proved thal wise counsel can huve 4 dec-
sive influence, According Lo imternational
experts who have studied dinbetic cases for
nearly Gty years, the patient ‘s changes of
survienl are very greatly strengthened of
only he will conscientiously follow the
recognined drill: correct diet. adequate
exercise, msuling with or without tabbets.
This ebservation applies purticularly in the
ten 1o ffteen vears following the discovery
of the disease.

e Kwrow e Bl owilE e el dfaberics, Thv
il s LA | ipecial  rentaurgnl o fLaldgh
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What conclusion should one draw from
this? Personally, 1 endeavour above all o
make practical recommendations which
the patsent is able to undersiand. These
are hardly mentioned n the teathooks,
Cne point on which [ always insist is that
as far as possible the food and the way
of life of the entire family should be adapt-
ed 1o the needs of the diabetic

Chur most effective weapon against dia-
betes 1s diet, regardless of the patient’s age
or the particular form of the discase |
never tire of pointing out that the dict
recommeénded for all people today
in protein, wenk in fats, not very rich in
carbohydrares and of low caloric con-
tent—is pretty nearly exactly the diet
prescnbed for the diabetic. The latter
quickly leamns the very casily acquired art
of substituting alernative items for the
foods preseribed in his digt, and so there
is mo reason why he should ever deprive
himsll of appetizing meals. In 8 good
restuurant, for example, he will abways
find some items on the menu which give
him what he needs so he is not obliged
to order specilly prepared dishes.

Bevond a certain age, people do not

~.Ir~:'||'|1::
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readily nocept a change of diet. Lists of
prohibited foods, in particular, are bad
psychology. In my expenence In my
waiting room 1 display a number of ap
proved menus in a glass cuse. These enable
the patients to se¢ at & glance the manner
in which their meals can be made wup. |
have also noticed that the instruction of
diabetics goes much better if it 15 given in
small groups of three 1o twelve persons
This gives the patients the opporiunity (o
gel to know each other and 1o exchange
experience. 11 also has the valuable effect
of pulting paid to fantastic stores of
miraculous remedies for the diseass!

Thousands benefit

If diet instruction s carmed oul @ an
organized manner, it Jeads to remarkable
results. In support of this statement onc
need only cite the fact that 4200 dinbetics
have been instructed by 7O doctors in
the span of two and a hall years, with the
pssistance of o single dietician

My patients, who generally have thor-
oughly mastered their lessons, have no

diflieuliy atall in keeping to their diet when
they travel. However, | forbid journeys 1o
the tropics because of the sk of febnle
diarthoea, which can rapidly lead to a
comii. Each time T have occasion to do so,
I insist on the need to keep up the insulin
injection in cases of fever and loss of
appelite, even in the absence of food

It is desirable that disbetics should pass
their holidays or times of rest in places
ihat are within reach of medical institu-
tions pouessing the necessury [aeilities to
treatl dinbetic complications. The German
Diabetes Association has helped to meet
this need by starting a rest home open o
all digbetcs nbove & ceftain age.

Physical exercise 15 an essential clement
in the treatment of diabetes, vet experience
shows that it is commonly neglected
Chronie illwesses tend (o induce lethargy,
purticularly in the case of the old and the
corpulent, To combat circulatory troubles
and in cases where the patients will not or
cannol be persuaded to walk, 1 advise
them 1o practise rising on the tps of the foes
as frequently as possible. | iry to persunde
patients who are in particular need of
wone such activaty o buy & stationary



Every morning beging with exevciser for the
docior. Me follows the adfviee he gives Jo hil
oA paflenls.

Fow long distances wn ouiomobile 1 fnolpe-
rahiv, bt the docior likes o toke fix folding
hike alome (o gef exereine whrmerer |rh'l'l.:l'.'l.'-u'.

pedal bicycle, Young patients 1 advise to
take wp sporis suilable for thetr age,
physical capacity and metabolic condition

My own favourite exercise is water-
bicveling. When 1 was young, [ took pari
in sporiing evenls on several oCcasions
Mow that | am working cight 1o ten hours
a day, 1 have litdle time keft for sport,
but [ still do my exercises when 1 rise in
the morning; in particulir 1 like to put in
somye rope-skipping on the terrace, | guard
agminst the danger of glucose deficiency by
carrying a lump af barley-sugar ind some
toffess in the pockets of all my clothes
which incidentally allows me on eccisions
to enjoy little tithits which would other-
wiie be forbidden, Drawing on personal
expericnce, | strongly recommend diabe-
tics who tnke insulin to have u tight meal
before making any physecal effort

There 15 a test guestion 1 ollen try out
in my discussion sessions, Suppose the
dinbetic is invited to an evening out which
prevents him taking his dinner and having
his injection at the proper time: what
should he do? The usenl answer 15 that he
should take his insulin and eat something
later on. This iswrang, The right answer is

io bring forward the time of the injection
50 thut he can iake a meal before going
ait. 1 always found it paid to follow this
fule. It should not be forgotien that dan-
cing calls for conssderable physical effort.

During my afternoon consultations, pi-
tlents ofien seek advice on the way Lo
avoid being handicapped in their carecrs.
Thev feel that their condition as diabetics
is an impediment. While this is a social
rather thun a medical problem, they rely
on my help o overcome the discrimination,
r;-;|| OF IMAFINATY, |‘l1_1!'|'| which 'I]H‘."'l' believe
they suffer

Employment and marriage

Where 11 exiats, this discrimmation is
nol just prejudice. It fact that a
minoriy of diabetics take Hitle or oo cane
of themselves and so are absent from
work more frequently than other employ-
ces, These persons are partly responsible
for difficulties in employment which un-
fairly harm the majority; for statistics
show that sick leave among dinbetics does
ol in fact. exceed the nverape

i\.l.l

In & case with serious complications, a
change of oecupation may become wna-
voidable. It &x therefore mportant (o
guide young patients towards cireers com-
patible with their state af health

Since heredity represents such an impor-
tant elemeni in diabetes, it i vital that
those about to marry take this inte Som-
sideration. 1f one of the pariners is diabe-
tie it would be 4 good idea to seek penetic
counselling before marriage in order 1o
lessen the risk of bringing diabetic off-
spring into the world. The risk would be
minimized i one of the couple had no
record on gither the father or the mother’s
side of diabetes or of children abnormally
heavy ot birth.

Other than eye and kidney complic-
tiong, it is well known that all kinds of
infection present 4 grave threat to the
diabetic. One can combal this danger by
vaccimation, Tor esamplé, againsl virus
infections. For several years, with hardly
any exceplions, | have inoculated all my
patients iwice a year against infueniza
During the winter epademic of 1968-T, |
had Fatal cases only among the very few
who had nol besn vaceinated. ]



Every morning hewimr with roercizer for e
docior. He follows the widfviee e giver To his
oW parfieniy.

Fow !'r|||_z alitgmees an cudamohile ip Iln':Il:nri.'l']lfn'I'
rahie, bl the docior kes fo take it foldimg
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pedal bicyele. Young patients 1 advise to
take wp sports suitable for their age,
plrysical capacity and melabalic condition.

My own favourite exercise is waler-
bicveling. When 1 was young, | ook par
in sporting evenls on several occasions
Mow that 1 am working eight 1o teén houirs
a day, 1 have linle time left for spor,
but 1 still do mv exercises when | rise in
the morning; in particular | like to put in
ST r.lhru_l.\L[|||1i|’!.E on the lermace, 1 EIJL'I‘IIJ
against the danger of glucose deficiency hy
carrying a lump of barley-sugar and some
toffees in the pockets of all my clothes
which incidentally allows me on eccasions
te enjov little tivhits which would other.
wise Be forbidden, Druwing on personal
experience, | strongly recommend diakbe-
tics who take insehn to have a light meal
before making any physical effort

There 15 a test question T oflen try out
in my discussion sessions. Suppose the
dinbetic 15 invited (o an evening oul which
prevents him taking his dinner and having
hit injeciion ai the proper time: whit
should he do? The usunl answer is thal he
should take his inculin and sat something
Inter on. This i wrong, The right answer is

to hring forward the time of the injection
5o thit he can take a meal before going
ot | always found § paid to follow this
rule, It should not be forgolien that dan-
cing calls for considerable physical eflort.

During my afternoon consultations, -
tienis ofien ek advice on the way Lo
avoid being handicapped in their careers.
They feel that their condition as diabetics
it nn impediment. While this is a social
rather than a medical problem, they rely
on my help to overcome the discrimimation,
real or imaginary, from which they belizve
they suffer

Employment and marriage

Where 1 exisis, this discrimination 15
mol jusi prejudice. It i a fact that a
minorily of dinbetics take Fitke or no canc
af themselves and s are absent from
work tere frequently than other employ-
pes. These persons are partly responsible
far difficulties in cmployment which un-
fairly harm the majoriy; for statstics
show that sick keave among dinbetics does
nit, in fact, exceed the average

-

In a case with sérious complications, &
change of cccupation may become una-
voidable. Lt s therefore mporiant lo
guide young patients tow wrds CATEErs Com-
patible with their state of health

Since heredity represents such an impor-

tant element in diabeles, it s wvital that
those about to marey 1ake this inle con-
sideration. If ong of the parners is diabe-
tic it would be 4 good idea to seek genetic
counselling before marringe in order to
gssen the risk of brnging diabetic off-
spring into the world. The risk would be
minimized i one of the couple had [o
record on gither the Tather or the mother &
side of diabetes or of children abnormally
hieavy at Birth,

Other than eve and kidney complica-
tions, it is well known that all kinds of
infiection present a grave threat lo the
diabetic. One can combal this danger by
vacoination, for example, Bgainst viras
infections, For several years, with hardly
any exceptions, 1 have inoculated all my
patients Twice @ year against influenza,
During the winter epidemic of 1960-T0, 1
had (atal cases only among the very few
who had net been vaccinated. n
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by D' J. P. Michard *

Before the discovery of insulin, it was
common for workers suffering from dia-
betes to try to conceal the fact, Thiz was
not because diabetes was thought o be
contagious or was one of the diseaszes
incurring & socinl stigmn, but simply
beeause emplovers tended o discriminate
againdt workers having a dinbetic condi-
tion. Today, in France, this type of dis-
erimination 1% on % way out in industey
and 15 becomng increasingly rare among
administrative and clerical safls,

Occupational health work plaved &
major part in the detection of tuberculosis,
and can have decisive mfluence in the field
of diabetes because of the many oppor-
tunities for case-finding. First comes the
examination of an applicant for employ-
ment, when a fle can be opened contain-
ing the answers given in the interview;
this will be followed by medical examino-
tions at regular intervals (i France, once
o year for salaried workers), supplemented
by more frequent supervision in oocupa-
tions where that is required by law or the
warker’s condition.

The weapons at the doctor’s disposal
are simple enough, but really guite ade-
guste: job iperview and urine exami-
nation

The job interview moyv reveal the claszic
diabetic symptoms which, however, are in
practice fuirly uncommon  thirst, exoes
sive quantities of urine, unnatural tined-
niess. Al the same time, where the symp-
ioms do not apparently exist, the imiers
view has the great advamage of allowing
the doctor 1o guestion the applicant about
his family antecedents and thus 1o identily
subjects who present o dinbeic risk. These
persons inclede:

— the dentical twin of a diabetsc;

— a person whose parents are both dia-
Ictic]

a person one of whose parenis is a
diabetic and the other someone in whose
family diabetes has appeared;

a woman who has given birth to a child
weighing more than 4.5 kg. {in Europe,
this figure could well be lowered),

Theoretically, it should be easy 1o
obtain this information which is not very
complicated, Experence shows, however,
that, in about 50 per cent of cases, the
second and third questions ehcar only
vague replies. It is important, none the
less, that these questions be answered 1n
every medical file today, even when the
infermation does not call for immediane
medical action.

Urine tests must be included in every
medical examination of the worker. Not
long ago, thews tests entailed 1he use of
many lest tubes, a spirit lamp or Bunsen
burner, and considerable quantities of rea-
gents. Today, one can obiain reagents in
the farm of tablets or strips of impregnated
paper that give instant results.

It has become customary to check the
sugar content of the urine from a specimen
brought m by the patient, penerally ob-
tained after patsing water on awakening.
This practice entails two risks, The patient
may use o bollbe which has contamed a
sweet liquid and hias been badly rinsed oun,
refaiming traces of sugar. Secondly, o
number of genvine diabetics reveil sugar
m the wunine very rregularly, often only
after a meal rich in carbohydrates. 1t is
better therefore to arrange for the spoci-
men to be taken ot the elinic, after the
midday meal,

The imterview, routinely conducted as
part of the recruitment procedure, LopeLher
with unne fests repeated at all the exa-

§2 * Phyucian emploved by the French Mationsl Radlways (sscvk

minations required by labour legislation,
are thus the two basic means for detecting
diabetes in the accupational seiing,

Starting with the result of these two
basic tests, the doctor identifies the patients
for whom, statstically, a definite possi-
bility of contracting the disease exists,
cither because they belong to one of the
high risk groups last mentioned — although
their wrine was sugaf-Trec—or because
they passed sugar with the urine, il only
once, even though there wai nothing
alarmung m their family background ac-
cording to the interview. If both danger
signals are present, diabetes is virtually a
furegone copclusion.

In either case, the examination must be
token furiher. Most often, the presumed
diabetic will then be advised 10 consult
his general practitioner, who will have
been discreetly aberted in advance. In
Framce, once clear symploms have besn
detected, subsequent examinitions are
covered by socinl security,

These examinstions cover the sugar con-
went of the uring over & X-hour period
and the blood sugar level tested on an
empty  stomachk, 1f the Datter exceeds
1.3 grams and there 15 clear idication of
sugar in the unne, then we have a clear
case of diabetes.

Should these examinations prove incon-
clusive, an ol glucose tolerance test
should be given in which the person drinks
i liguid containing segar and then the
quantity of his blood sugar is measurcd.
This s the only way 1o discover dinboles
that presents no obvioos symploms, Lin-
fortunately, this form of diabetes is the
most common, The incidence of diabetes
among the obese or those who have been
overweighl ol one lime or ancther is so
frequent that their blood sugar content




This afaberic worker in o Paris fociory does Mgh
procivion work s ke iv never far away from hi
supply of mugar [left foregrownd) becowse lock of
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erenlly comn




should be tested even in the absence of
other symploms or a suspicious family
history.

These, ihen, are the simple lechnigues
which enable occcupational medicing 1o
discover unsuspected cases of diabetes, or
cases which may, in fact, be suspected by
the applicant for employment but are
concealed enher from fear of not obtam-
ing the position—the old anxictics still
persist—or because the patient has not
kept up treatment, diet and attendance
for regular supervision.,

This second siluation s common. It
shows how very Important it is for the
doctor, even when evervthing is going
smoothly, 1o have régular contact with
the paricnt at reasonably short intervals
in order to give the patient the psycho-
logical support he needs to make him
accept constraints of indefimite duratian,

The works doclor is in a good position
to keep the diabetie under observalion.
For his services 10 be used to best advan-
tage, it is important that he be exactly
informed of the history and development
of the case, of the diet prescribed and the
method of treatment. This implies contact
with the patient’s physician or with the
specialized institution which is i charge
of the case.

Supervision is a maiter of simple clinical
tests and of checking on the organs likely
io be affected by complications of the
disease:

weight: the overweight diabetic must
slim;

- the arieries: it s important o take the
pulse in the limbs regularly;

the skin: one must confirm the absence
of eczema infections, however shght or
commonplice
— the eyes: il is & good rube to insist that
a thorough examination of the eyes be
made at regular intervals and to send the
patient to a specinlist in the event of aptical
trouble or visual fatigue.

Supervision also includes regular urine
tests, easily carmed oul, which enable the
doctor

- o follow the disappearance or the
reappearance of sugar and o advise on
the required daily routine;

o watch for signs of albumin, the
appearance of which forcbodes lodney
complications;

- in ihe case of a clinically diagnosed
and confirmed diabetic, to watch for the
appearance of ketones or sugar residoes,

Finally, it is his responsibility to detect
the onset of bood sugar deficiency, which
is at the bottom of most of the difficulties

It mary be difficult for dishetic workers to adfcr their dier to the food served r canteens.

affecting the diabetic’s working capacity.
The rise in the reported incidence of
disorders from this cause is due to the
aciual incrensed number of patients and
not to the fact that the illness is now more
often recognized and treated.

The works doctor will uncover many
diabetics. It is clearly his duty to indicate
precissly the patient's capacity for work
and to explain this to the person affected.

Orverall working capacity s seldom
dimimshed, and then only in certain clearly
defined cases. These may be grouped
under two headings:

I. The unstable innulin-deperdenr dia-
betic. This patient is characterized by the
need for high doses of insulin injected
frequently, by freguent changes in insalin
supar balance, production of ketones and
faintness brought on by blood sugar defi-
ciency, which can effectively bar regular
activity, Such patients are rare and can
be given personal attention in every Case
ag well as special conditions of employ-
ment, narmally taking the form of work
of o more or less prolected nature.

3 The ofien oeglected mulvamced diie-
betic, The disease here is aggravated
by some complications associated with
the aging process, which incapacitaie the
patient and often occer tagether—ocular,




arierial or nervous disorders. Early diag- products, sauces and fried dishes. This His work must follow a fived timetabbe,
nosis and regular supervision are tending  serious problem affects not only the dia- so that he may unfailingly take his meals
10 reduce the incidence of such cases. It betic but is associated with obesity which  and his treatment at the prescribed times.
i often difficult to find suitable occupa- has become so widespread in our indus-  Shilt work, il the work teams rotate, con-
tions for these patients, many of whom are  trial civilization, In France, an stimated tinually disorganizes these health measures
over 50 years of age, 20 per cent of the working population are and is 1o be avaided.

Our first-hand expenence at the French  overweight, i.e. their weight exceeds theo- In the abscnce of fuller studies, night
railways, going back some 20 years, shows  retical norms, for example those estab- work also would be best left alone. It
that progressive incapacity is exceptional  Tished by life insurance companies. scemes unlikely that the diabetic woukd
gmong patients who have followed the In a few work places, it is possible to  easily adapt to this very unnatural life
rules. On the ather hand, among the weak-  obtain a simple dict. Most often, however, rhythm.
willed and the obstinate, difficulties are the doctor is obliged 1o advise the patient The work load must be approximately
mare frequent and generally lead to early  to eat at home if he can do so, or, failing  stable. Unexpected overwork, and unac-

retirement, that, to take a packed lunch with him to  customed physical effort are lable to
1t is obvious that, for all iypes of dia-  work. upset the body's equilibrium.

betics, proper treatment calls for adjusting ~ The problem becomes more complicated A worker known o be susceplible Lo

the patient’s work 1o the disease, when the patient is constantly travelling, blood sugar deficiency, and, even maore,

as in the case of many railway workers. one likely to suffer dizriness resultmg from

Canteen problems These men very often snatch quick meals  that condition, should obviously be ex-

of bread, sausage, ham, fish and farty cluded from any occupation enfailing the
For most patients, the chiel practical cheeses. In such cases the doctor should slightest safety hazard; for example, driv-
problem is diet. 1t has to be limited in ask for the patient to be transferred to o ing vehicles or moving cranes, overhead
calorics and fats in order to keep weight scdentary job. These are only some of the  work, work on dangerous machines with-
down to normal. but contain & medest many practical difficulties which underline  out automagic safety devices, and so on.
fized quantity of carbohydrates. Yet it (s the importance af the docior's work in Motwithstanding these minor cone
hecoming more and more customary for connection with industrial canteens and  straints, the range of work a confirmed
warkers to take at least their midday meal restaurants. diabetic under treatment can do is very
from & communal kitchen serving # res-  During the time the diabetic is under  wide. The diabetic’s basic ability to
(aurant or workshop canteen, The menus  medical treatment by means of insulin or work, and his enjoyment of a normal
are generally illsuited 1o the diabetic; tablets for blood sugar deficiency, certain  working and social life, are not seriously
they tend to be too rich in starches, pork  simple rules must be ohserved: threatened. =
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around the world

Water for everyone

We cannol live without water. Those af
us who have always had 1t just by lurning
on a tap, and think nothing of pouring out
gallons for & bath, rarcly stop to reflect
that it is the very basis of our socicty. In
other parts of the world, however, the
story is very different. W0 estimates that
in developing countries only 10 per cent
of the population in rural areas have safe
water conveniently available—the other
W) per cenl have 1 find their own waler
where they can. Even im wrban areas in
these countries only a third of the popo-
Jaticn have piped watd? in the houss or in
a courtyard outside; another third have
at least a commiunal 1ap in the street, bt
the remaining third have nothing.

Where water Is scarce, geiting it becomes
a vital operation. Most of a housewile's
day may be spent in fetchimg o few litres
at a tone from a distant river. Water must
be carefully rationed and there 1% no way
to maintain good standards of personal or
domestic cleanliness. In sech conditions
the whaole family 1s in constant danger of
ill health, Diarrhoeal diseases are preval-
ent and pass with lightning rapidity from
one person o another, The highest cause
of denth in some countries is gastrisis and
enteritis: there 1 a direct fink between
these deaths and lack of sanitary facilibies.
Water plays o predominant role in the
transmission of infections such as typhoid
and paratyphoid fevers, bacillary dysen-
tery and cholera, and an indirect role in
the tranamission of many others.

Without the provision of safe water,
litile progress can be made agninst disease,
In wHo's expenence, the larger the quan-
tity and the better the quality of water, the
more rapid and extensive is the advance
of public health, Since effective treatment
of water began, cholers has been elimin-
ated from most countries, and typhoid is

Pnlva few driopr of wafer, bl 1o precions (Kenya)



rapidly following. Countries where health
programmes have been sccompanied by
the seiting up of water supply schemes have
invanably improved their sconomic posi-
gion.

Mowadays, more and mare governments
in the developing eouniries mealize that a
safe water supply s essential to the sco-
nomic and social well-being of their peo-
ples, and financial assistance for water
schemes 1 increasing, w0 tries o sce
that these funds are used so that the most
people will be aided in the minimum of
time. s assistance inchedes sending advi-
sory staff and short-term consultants, pre-
investment surveys, fellowships, and train-
ing activities,

To cope with the problems ansing out
of papulation expansion and urbanization,
witn hat begun a rescarch and develop-
ment programme in community waler
supply. The focal point of the programme
will be an international reference céntre,
which will have a refercnce library of
current literature and transtation facilitics,
Collaborating institutions in cich country
will send the centre details of their pro-
gress n research projects which may be
of use to others, and will be able o ask
for advice and information, Such ex-
changes will prevent duplication of efforn
and save money, Collaborating instiiutions
will keep abreast of technical developments
and new problems, They will try 1o solbve
their own country's waler problems by
improving methods, reducing costs, expes
rimenting with new technigues and ndopt-
ing methods that have proved successful
clsewhere. Poorer countries need 1o find
techmigques that can be applied locally and
devebop machines that can be made locally ;
the same applics to the development of
chemicals and other materials that could
be substituted for imports,

In the developed countries, more saphis-
ticated lechnology is now bang applicd to
the problem of toxins, carcinagens, radio-
active wastes and ather pollutants. Yet,
for every scientist invalved in sueh work
there are hundreds of others producing
new subsiances, new wastes and new prob-
lems; pollution of the environment s
reaching huge proportions and, like many
rivers and lakes which carry it, knows no
frontiers, Concerted action alone can
overeame the obstachss preventing us from

reaching our important objective —the pro-
wision of safe and ample water to all, with
the ultimate goal of a better and healthier
life.

The meningitis belt

Sewen countries in Afrcn expericnced
wevere ouibreaks of cerebrospinal menin-
gitis in the first six months of 1970, with
over 41,000 cases and 3,500 deaths. The
countries affected —Chad, Dahomey, Mali,
Miger, Migeria, Sencgal and Upper Volta
—share & common peographical factor,
They are grouped in what is known as the
“meningitis belt™, 1n area of some 600 kilo-
metres in depth which extends for about
3,000 kilometres from wesd o casi,

The recent outbreiks involved twice as
many cases as in the same period of 1960,
and there were nearly four times as many
deaths.

Memngns s ireated with sulphonami-
des, which are extremely cffective against
the organism than produces the disease.
wiHo provided supplics of these drugs 1o
help curb the recent outbreaks. Scientists
have now developed a vaccine agains
cerebrospinal meningitis, and clinkcal trinks
of it are already in progress in Upper
Valta and Mali, and will soon begn in
Nigeria,

Society, stress and disease

When man becomes maladjuited 1o his
physical, social and psychological environ-
mient, the blame is wsually placed on the
“human factor™. Implicit in such criticism
is the iden that the human organism,
evolved more than 00000 years ago, s
mow outmoded,

A number of studies as well as experi-
ments during the lag three decades, how-
ever, suggest that various environmental
influences in to-day’s highly industrialieed
urban socictics are of pathogenic signific-
ance, In peneral, the hypotheses imply
that man's old adaptation patterns, pre-
paring the crganism for fight and fight,
have become inadequate and even harmiul,

The University of Uppsala, Sweden, and
the World Health Organization are spon-
soring a series of five international multi-
disciplinary symposin on various social
und medical aspects of *Society, Stress and

Discase™. The President of the series is
Professor Torgny Seperstedt, Ph.D., Ree-
tor Magnificus of Uppsala University, and
the Secretary General, Dr Lennari Levi,
Head of the Laboratory for Clinical Stress
Research ai the Karolinska Institute,
Stockholm, Sweden.

The originator of the stress concept, the
Canadian professor of biology, Hams
Selye, reporied on what led him in 1936
o define the concept of stress.

Even during prehistonic times, man musi
have feli that heavy work, cold, heal, loss
of blood, severe fright, diseases and other
forms of strain were followed by exhaus-
tion. As a young medical student, Selye
wondered why very differemt diseases
could cause rather similar symptoms. He
exposed muts o 4 vanety of noxious
influences {vressors) and always found a
similar biological reaction pantern (uress).
Thas, in spite of the very different stressors
to which the animals were exposed, there
were greal similarities in the reactions,
These non-specific reactions to 11 types of
influcnces were termed “stress”. Several
lnter series of experiments showed tha
suitable drug treatment made the 126t ani-
mals more—ofr less— receplive fo siress,
This approach ts now being tried among
human beings in an effort to prevent myo-
cardial inforction in certain  high-risk
groups of patients through a combination

ol diet and drugs. L
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