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PREFACE

THis book 18 based on the experience of over
seventy cases of Diabetes which I have had
under my care in hospital, or have seen n con-
sultation, since Tnsuln became available about
eight months ago

A Crarke Brea

74, Walter Road,
Swansea
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CHAPTER I
Is Tarre GQrycosuria ?
Trae ExamiNaTiON oF THE URINE.

Avraovan the cardinal sign of diabetes is an
excegs of sugar in the bloed, attention is usually
first directed to the disease by the appearance of
sugar in the urine The clinical investigation
naturzlly starts from this point, and the first
question to be decided is whether glycosuria is
actually present.

As it i3 frequently a matter of chance whether
sugar 18 found in the urine or not, it is very
desirable to have a specimen taken about an hour
after a good meal. If sugar is being passed at
all it is most likely to be present in the urine at
this time,

There are mony tests for glucose, but in or-
dinary‘ qualitative clini‘cal work E“e}aling’s test

WULL we wanL W gelerinine 18 \vueluef 118
present in pathological amount. Too delicate a
test is apt to be msleading.

1 B



2 INSULIN IN GENERAL PRACTICE

TenLINGs TEsT
Teat
ith
a

‘Lhe two solutions for the test should bo kept
separate  Put about 1 mch of No 1 solution 1nto
a test tubo and add an equal quantity of No 2,
mix and boil for two mnutes to test the Fehling
If 1t remains clear, add a few drops of urme and
boil  In the absence of any reaction pour 1n more
urine, until an amount equal to the amount of
Fehling has been added Boil agan, if no
reaction, boil for two minutes and set aside to
cool  The reaction conssts of the appearance of
a yellow or yellowish red precymtate which may
come down on the addition of a few drops of
urne, or not until the full amount has been
added The smaller the amount of ure re
quired to produce a reaction the larger the amount
of sugar present, so that the test done m this way
15 to a certaun exient quaniitative as well 28
qualitative  If, even after standmng for a few
minutes, the solution remains perfectly lear, oo
can assume that no pathological amount of glucose
18 present

I the quantity of sugar 1s very small, the
deposit may be a dirty greemsh or dirty blue
colour, and difficulty arises with these mdefimte
reactions There are many more or less elaborate
methods for gettmg rid of “mterfermg” sy
stances m the urine, and go allowing a doubtful
reaction to be cleared up, but, without gomg 1nto
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heoretical considerations, attention to the follow
ng pomts will usually serve to decde the
uestion *—

1 Ascertamm whether the patient has been
taking any mediene such as chloral,
salicylates, carbolie, ete, which may be
responsible for more or less definite
reaction

2 If the specific gravity of the urime 1s very
high, dilute with an equal volume of water
and test agamn

3 If the specimen examined 18 a fasting one,
have another taken about an hour after a

e danhhodl b - 1 oLl Y s

amined had been tahen soon after a mea.],
get a fasting specimen It this gives a

passed, but only after meals A still
better and very simple plan 18 to give the
patient about 1 oz of glucose dissolved
water, and examine the urme passed an
}:our 1|ater A postiive reaction will con

reaction
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Lactose gives a similar reaction with Fehling's
solution, but it aceurs only fu the urine of women
during pregnancy and lactation. Levulose and
pentose may give rise to trouble, but they are of
rarg oceurrence.

If still in doubt try the fermentation test,

Feruentaion Test,

If the urine is not acid, acidify with tartaric
acid. Boil for ten minutes, then cool. Take
about 50 c.c. of urine and mix with it a small
piece of fresh yeast. Fill a Doremus ureometer
tubewi” * 7 T ' 4o awal
all air 1
tube is
be filled and inverteu 1 & BAL wsy e Lueds
ture) Set the tube in a warm place for a couple
of hours. If glucose be present some gas will
have appeared at the top of the tube, if there is
no gas one can assume that there is no appre-
ciable amount of glucose. It may be well to put
up a control tube containing a solution of glucose
and yeast, and another tube containing normal
urine and yeast. The former will show whether
the yeast is active, while the latter will show
whether the yeast itself gives off any gas. Per-
formed in this way the test is one of the most
reliable for the detection of glucose in the urine.

If glucose is present, we want to know how
much is being excreted daily. There seems fo
be a desp-rooted opinion that the apecific gravity
of a urine gives fair indication of the amount of
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sugar present, but this1s vary fallaciovs A igh
spectfic gravity wmay be die to a concentrated
urine and contam Litle sugar, while one of low
speerfic gravity may contam a goed deal, the low
spoaifie gravity bemg due to deficiency of urea

For a guantitative test if 18 necessary to gat a
twenty four hoursspecamen  Instruct the patient
to pags urine at say 8 a m, but not to keep what
18 pissed  Daunng the pext twenty four hours,
up to and tncluding 8 am the following mormng,
e 15 to pass 1l urme mto & clean jar or other
vessel 1la must measure the tota} quantsty and
bring to tho doctor an ordinary medieme bottle
full of the mixed wrme It 18 worth winle m-
misting on the botile bemng thoroughly clean

There are many methods of domg the guanh
tatsve teat, nnd 3t 18 difficult to gay winch e the
most simple and at the same time fawly seliable
1 think that the Fehling 8 method 18 quste reltable
enough for chinteal work It has the adrantage
that the eolutiens re always to hand ard that no
elaborate apparatus s required

QuaNTITATIVE LeTIMATION OF Stasan
Fruunna's Mernon
Placo 10 e . of Fehling’s solutron (5ec Ne 1
+5ee No 2) mn a small poreelass basin, add
water ap to about 50¢cc, and brng to the bei
over 4 spint lamp or bunsen flame  VWhile this
1a heating dtute the unme 1 m20,1¢,5 e urme
fo 85 ce water  Filla buretto graduated me os
with the diluted urine, snd when the Iebling’s
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solution 19 bohmg, run 1t 1 slowly Sur the
whole time and never add more unless the
solution 18 bothng vigorously ~Cuprous oxide 18
thrown down, and the reaction 18 complete when
all the blue colour 1s discharged from the
solution It 1 o
when this porr
one 15 able to
the dish so tha
through a layer of the lmd If a burette 15 not
available, the diluted urine may be withdrawn
from a 100 cc cylinder by means of a glass
pipette and gradually added to the urme  If this
1s done the number of ¢ ¢ used can be calculated
by finding how many ¢ ¢ are left m the 100¢c¢
measure when the reaction 1s complete

The calculation 15 very simple Divide 100
by the number of cc used, which gives the
percentage of sugar, or which 18 the same thing
the number of grims m each 100 cc  Knowing
the total amount of urine, the number of grams
of sugar passed m the twenty four hours 1s eastly
calculated  For example suppose 10 cc of
diluted urne has been used, and that the total
quantity of urine for the twenty four hours 18
three pints or 1,700 ¢ c , the caleulation willbe —

11—%(-) = 101 ¢, the urine contams 10 per cent

of sugar or 10 grams per 100 cc The total
quantity wag 1,700 ¢ ¢ and 10 per cent of this =
170, which 15 the total number of grams of sugar
1 twenty four hours
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CARWARDINE 8 SACCHAROMETER

jnexpensive and may be obtamed from any
mstrument maker, with full directions It 182
very convenient clinical method for quantitative
estimation, but 1s not very accurate

It 13 convenent at this stage to describe the
tests for acetone and diacetic acnd A knowlodge
of these tests 15 essential m the diagnosms and
treatment of diabetes

Tesr ror AceroNe (RotmERa)

The urine should be as fresh as possible for
both these teste  To about 2 inches of urmen a
test tube, add a fow drops of freshly prepared

* B " pared

nitro

Add

with
erystals of ammonium sulphate Invert the tube
soveral times and allow tostand A violet colour,
stmilar to a p solutton, mdieates the
presence of acetone A rough estimate of the
amount preseni may be made by noting the
raprdity with which the colour appears and the
depth of the colour If much 15 present, the
colour appears almost nnmediately and 1s very
deepin a fow minutes If Dittle 1s present, the
colour appears slowly nd 18 little more than a
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tinge  IF there 15 1o colour afier fiffeen munutes,
the test 13 completely negative The amount
Present may be roughly recorded by a number of
plus signs, thus, acetone + + -+ means that the
colour has appeared within half a mmaute, acetone
+ + that 1t has appeared within two minutes, and
acetone + that there 15 only a later colouration

Test For DiacETic Actp  (GERHARDT)

Pour about an 1nch of urine 1nto a test tubs,
and add drop by drop a solution of weak
perchloride of iron  Ordmary liquor ferrt perchlor
diluted three and four times 18 about nght If
there 18 a precipitate of ferric phosphate, continue
adding until a precipitate ceases to appear The
golution turns a deep burgundy colour if diacetie
acid 18 present This colour disappears on boiling,
which serves to differentiate 1t from a somewhat
simular colour produced e patients who are taking
salicylates, ete

It 18 sometimes advised that the phosphate
precipitate should be filtered off before completing
the test, but this 15 seldom necessary

There has been much discussion as to the
exact sigmficance of these tests It seems
probable that all urines which give a posiive
reaction for acetone contamn diacetrc acd also,
but not i sufficient amount to give a reaction
with perchloride of iron  The practical point 18
that a positive Gerhardt s test 1s of much graver
sigmificance than a positive Rothera

While examinmmg the urme, 1t 15 always well



EXAMINATION OF THE URINE 9

to test for albumn, and 1if present 1t may be
advisable to look for casts, estimate the amount
of urea and makeother mnvestigations to determine
the efficiency of the Lidneys

We have now established the presence of
glycosuna and have found out how much sugar
18 being passed daily



CHAPTER 11

Are Tuere Cunicar Siens or Disberes?
THE EXAMINATION OF THE PATIENT

NrepLEss to say, tho presence of sugar mn the
uring does not necessarily indicate diabetes
The history of the case must be gone into and a
thorough climeal exammation carried out

The first thing to determine1s whether there 13

any indreation of diseases, other than diabetes,
which may be producing the glycosuna  The
principle ones to look out for are «~—

1 Exopthalmic goitre and diseases of the
thyroid gland  Under this heading 1t
would be well to mquire whether the
patient 1s takmng 4ny preparation con
taming thyroid

2 Cerebral tumour

3 Acromegaly

4 Gall stones

5 New growth affecting the pancress

These can usually be excluded, but sometimes
present difficulties  Recently I hada case under
my care 1llustrating the difficulizes in connection

with new growths
10
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CABE 1 —Wom-n, nged 60 Five years hstory of
ndigestion and dinbetes  Has inereasing weakness and
thirst and has lost much weight Tooks il Passing
45 groms of sugar daily, acetone -+, po dincotic acid
Traco of albumin  Tasting blood sugar, 860 mgr per 100
co, Dietetio treatment not successfol, but with tho help
of insulin she beeamo sugar and acetone free, hod &
norma) blood sugar, guned weight and felt well Sho
remained very well for two months, when she was re
admutted feeling yery weak and s‘ulﬂcrmg'm groab agm

If these diseases can be excluded, the patient
is suffering from either true diabetes mellitus or
renal glycosuria, and we must look briefly at the
climical signs and symptoms of the two conditions.

Diaperrs MELLITUS.

The more important clinical signs and symptoms

of trne diabetes are t—
Actiology.

Age. No ago 18 exempt Speaking very
generally, the younger the age the more severs is
the disease, but this 18 by no means nvariable.

Sex. Bothsexes Inmyscriesof cases women
preponderate.

Heredity. Thisis animportant factor. I have
had two brothers, both young men, who showed
the first symptoms of the disenso at about the
s1me time, and in a good many of my cases there

was 2 definte family Instory m oue or other
parent,



12 INSULIN IN GENLRAL PRACTICR

Race  Jews aro particularly hiable

Eucessue ingestion of carbohydrates Thig 18
usually stated to have no definite nfluence, but
I have had many cases m which 1t appeared to
be an rmportant factor Case 8 1s a strikmg
mstance The prognosis appears to me to bo
decidedly better than usunl in these cases

Other tllnesses and mervous shock, etc I have
soen threo cases where the first sy mptoms followed
wfluenza, and a considerable number where
nervous shock and 4 period of unugual worry
appeared to be predisposing causes

Symptoms

Onset 18_usually gradual, but may be quie
sudden More commonly a sudden onset 1s duo
to nervous shock, but Case 17 illustrates a re
markably sudden onset without apparent catse

Polyurza Necessary for the excretion of large
quantities of sugar It 15 usually an early
symptom

Thirst  Assoctated with preceding

Pruritus  Usually about the vulva i women
and about the glans pents inmen It 19 a prom
nent symptom m fully 90 per cent of my femalo
cases, and 18 frequently the symptom for which
advice 18 first sought I consider 1t the most
constant single symptom of diabetes m women

Loss of weight . Almost ivariably present wnd
usually an early symptom

Weakness and loss of energy ~ Very common

Appetite Usually stated to be greatly m
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creased, but I have not found 1t a common
symptom

Sexual function Impotence 18 a common
symptom and frequently an mtial one

Physical_Signs

General appearance  Often look pinched, de
pressed and pale

Slan Dry and harsh

Tongue In sovere cases dry and red, the so
called “ raw beef tongue

Bowels  Apart from complications, mnvanably
constipated

Cardio rascular system  In old standing cases
there are often signs of myocardiis  Pulse
usually ramd ~ Breathlessness and some cedema
common Arterial degeneration 18 very common
1 cases of any standing and.xs usually much

' N . . 1
or absent

MMuscles  Flabby

Renal  Chronic nephritizis very common It
18 stated 1n many toxt books that a traco of
nlbunﬂun 18 often present, but 13 of no great

of the urca content of ure and bloed, too often
roveals markedly mefficient kidneys
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The investigation of the urine is discussed
fully in the previous chapter.

Blood. The question of blood sugar is dealt
with in the next chapter. Lipmmia is sometimes
found and there is frequently some degres of
simple anzmia.

Complications.

The complications of acidosis, coma, gangrene
and infections are discussed in succeeding
chapters. X

Other complications are :—

Nervous System.

Peripheral neuritis, with which the diminution
or loss of knee jerk is associated, is very common.
1t has the usual symptoms of tinglings, numbness,
pain, loss of muscular power, cte., and may take
the form of the go-called diabetic tabes. Per-
forating uleers are not uncommon.

Eye. Cataract is very common and usually
bilateral.  Disbetic retinitis and retrobulbar
neuritis also oceur.

Resprratory System.

Pulmonary tuberculosis is_prone fo occur
especially in young patients. It is in this con-
nection insulin has a special value, inasmuch as it
allows a much more generous diet. .

Pneumonia may oceur and is a very serious

complication.
It must always be remembered that one of the
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complications may be the first mdication of the
disease, and that tha eccurronce ol any one of them
ghould lead to an exammation of the urme
Again, in many cases there are few eigne or
symptoms, and the dingnosis 1s made by accident
1n the course of the routine examination for hife
nsurance or ona of the services It should bo an
ot - e m any case
whero there 18
ry examination
Lrarly digffuousis 18 o1 Inestimavie 1mport'mce
Renar Grycosuria
Aetiology
This 18 unknown It 18 probably of much more
frequent occurrence than 1s generally recognised,
as 1t 18 only by the modern methods of blood
examnation that 1t can be diagnosed with
certanty
Symptoms and physical signs
There are no symptoms except those due to
depression and  anxtety about their supposed
serious condition  Too often they have been told
that they are suflering from diabetes, and put on
4 striet diet wiich only succeeds m further
depressing their general health  1he condition
1susually discovered acerdentally through routine
examnation of the urine
The sole phymeal sign s that the urime contans
sugar  Ihis may occur only after each meal or
may be constantly present It depends on the
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height of their “leak pomnt  If thisis onlya
Little below normal, sugar 18 passed only after
meals, 1f very low 1t15 passed continuously The
quantity passed 1s usually small One very
mmportant rule, to which I have not seen any
exception, 18 that there 15 never any acelone i the
wrine The appearance of acefone in the urme
along with sugar would appear to exclude a
diagnosis of renal glycosuria  The whole subject
18 further discussed 1n the next chapter

Prognosis

8o far as our present knowledge goes thisis
absolutely favourable The condition does nob

appear to shorten Iife or to impur health The
" 2 e ¢ diagnosis between

ave disease of truo

The following case which I saw recently i
consultation may be taken as typical of the usual
history and the clinical findings —

Ca8E 2—Man oged 84 Complaint dibetes.
History did not know that there was anything wrong

wam vaaTa DO

dieting
depressed

rather tht

urine contained 106 per cent of glucust ulu o
quantity passed 1 twenty four hours was 289 grams
No acetone or diacetic acid A sugar toleranco test was
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done which show ed that his blood sugarbehaved normallys
end I was ablo to assure him that there was nothing to
worry about

Tt will be seen from the above that 1t may be
possible to differentiate between renal gly cosuria
and diabetes, with a {air degree of certamty, from
clinical symptoms 1nd siges I the patient has
been passing sugar, for mny years without sny
deterioration of health, if dieting has httle effect
on the output of sugar, and 1f all the other
symptoms and signs of diabetes are abeent, 1t 18
almost certamn that he 13 a case of renal glycosuia
On the other hand,if the urme contams acetone
or diacetac acid n addiion to sugar, 3t 18 almost
certain to be a case of true diabetes

The only certmn method, however, 15 by ox-
amination of the blood



CHAPTER I
Is ToE Broop Svasr NorMaL?
Tre Examination or Tur Broop

Awr the recent advances 1 the pathology, diag
nosis and treatment of divbetes depend on our
abilty to estimate accurately the amount of
sugar present 1 the blood under varymg con
ditions This used to be a difficult and some
what complicated process, necessitating the use
of costly imnstruments and demanding a moderate
degree of technical skill

The profession owes a debt of gratitude to
Maclean for his simple method of estimatmng the
blood sugar Every physician should, of course,
be familiar with 1t, and the average general
practitioner who 18 prepared to measure solutions
accurately, and to devote a Litile time to the
subject, should have no difficulty n carrymng out
he'test  The time required for the test 18 from
wenty minutes to half an hour, and Iam quite
atisfied after seven or eight months constant use
f 1t that the test 18 a very accurate one

Messrs Allen and Hanbury s Ltd supply an
utfit comprising all the apparatus and reagents
equired along with directions for carrymng out

he test
18
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Estiation oF Broop Svaak By MacLEANs
Mernop

General Principle of the Method

The prelimmnary test 18 to determine the
amount of free 1odme which 18 liberated from
2 cc of the specral copper 1odine solution by
oxcess of suiphuric acid This 18 done by
fitration. with a standard solution of sodum
thicsulphate, naing starch as the wmdicator  The
test proper 18 —

1 To get 1d of protein n 02 co blood by heatng
with atid sodium sulphate solution adding din
1ysed iron nnd fltering through starch free filter
papor

2 A defimto quantity, usually 20 c¢, of the clewr
filirato 1s tested quantitatively for sugar

8 This 18 done by addimg 2 ¢c of the epecial copper
10dino solution, boiling for & certmn length of
h i

test )

4 The differenco between the amount of free 10dine
now present (as shown by the amomnt of tho
sulphato solation used) and the amount of free
10dine which was present in the preliminary test,
represents the amount of sugar which was con
tamed 1n the defimte quantity of blood filtrate
which was taken By mens of a table the
nuamber of milligrnms of glucose per 100 ce of
blood, which this figure indicates, is seen ab o
glance
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Apparatus required
One specinl Maclean pipotte to contam 02 ce
blood

Two Erlenmeyer flasks of 100 co caprarty made of
hard, heat resisting glass, one to be provided
with a rubber cork with & hole in the centre
throogh which passes a glass tuba narrawed at
lower end  (This 15 to mummse evaporation
when bohng)

One 100 c ¢ graduated flask or cylnder

One special prpetto to hold 238 e

One 1 cc_mpetto gradusted i 1/100th c.c. {nob
essontral)

One 1 ¢ ¢ ordinary pipotte

One small filtering funnel

Whatman s No 1 filter paper, diameter 11 ems

One small cylinder or test tube, marked at 20 c¢

Ono 20 o ¢ ordmnary prpotte

Two 2 ¢ ¢ ordinary prpettes

One 200 oc flask

One 5 o ¢ ordwary ptpette

One burette of 25 ce. capacity, graduated
1{10tk ¢ 0., with stand

Some triangular surgice]l needles or preforably &
trigger lancet

Bunsen burner, triped atend with wire gauze

Stock Solutions, ete , required

Some packets of sodiam sulphate, each contamning
15 grams

1 oz pura acetic ac1d, 1n drop bottle

2 ozs dialysed 1ron solution

4 0z8 special alkaline copper 10dine solation

4 ozs 25 per cent sulphuric acid

8 oza N/10 solution of eodrum thiosulphate

1 oz pure soluble starch powder
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Solutions for usc
(Which should be mado up fresh when reqmred}

1 Acd sodium sulphate solution Pat about 60 or
70 cc of distilled water n the 100 co grade
ated flask or cylinder, dissolve 1 this a packet
{16 grams) of sodium sulphate and make up tho
volame with distilied water to 100c ¢ Then add
01cec poroacetic renid  This ean bo done with
pipette (No 5 on hst of apparates) or moro
simply by keeptng thoe acotio acid i a drop bottle
ascertain by expennment how many drops are ro
quired to make np 2 or 8 cc, and caleulate from
thia the number of drops 10 1/10th of a cc  In
the drop bottlo which I mse 4 drops 1s the
requsite amount

2 N|400 solution of godium thwsulphate Put somoe
distilled water into the 200 co flask, 8dd by
means of the ordinary § co pipette, § ce. of
the NIEO sadm’m thm‘sulphuto suluh:m and make

The dralysed 1ron solution, the special alkaline
copper todine solution and the 25 per cent
sulphuric aeid solution, are ready for use and
keep good for months They should be Lept
away from the hght

Direcrione ror Carnying OQur Test
Dreliminary Test to Standardise Copper Solution

In any small clean flask or beaker put about 6 e.c actd
sodium sniphato solution and add to it exactly 2cc of
tl e cof per solution by means of one of theordinwy2¢ ¢
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Appara
1 One speaial Meclea
tood.

Two Erlenmeyer fl.
hard, heat resistic
aith a rubber co
throngh +which 1
jower end.
swhen borling)

8 Opel00ce gradu
4 One special ppette
5 One 1 ce. pipotic
essent!
& One 1 co, ordmw
7 Onpe small filtenin
8 Whatmans ho 1
a Qgpe small eyl nd
10 One20ce.ord:
11 Two 2 ce. ordin
12 One200cc flo
18, One5ecc.ordn
14 One bureiic
1{10th c.c
15 Some tnangt
tngger Jant
16. Bunsen buro
Stoc?
Some pack.
15 grawms
1oz pure
2 ozg diul
4 ozs 57
4dozs 201
Bozs DI
loz puv

I

REC R N
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blood The pont of Maclean's special pipette s
placed i tho drop of blood, the pipette itself being
held with the distal end wnchined downwards, and
the blood flows 1nto 1t by capllary attraction
assmisted by granity.  When the blood reaches the
02 c.c, mark, the pipotte 19 remaved, its outside
P e miTely B8 oR

tunea till the last traces of blood are removed.
Even with the pipette thoroughly clean there
are sometimes difficulties, and I think the follow-
1ng modification has some advantages. After the
finger 1a pricked let the blood drop wto & clean
watch glass, and by putting a small rubber teat
gxl thex p:m(‘ti.‘ suck the blood up to the merk.

1l e piood has to ba taken st the patient’s
liotae, 1t 18 better to withdraw a few ee ot blood
from o vom into o test tubo contawning o very
fittle fnely powdered potassium oxalate. From *
this 02 co blood can ho removed for the tes
This method hns the ndvantago that of nnyt
6088 wrong ‘wlt_h tho first test thero is

”
use wasi out with
aleoliol and ether, nnd
It the 02 c 0. mark geta
of & soft lead pcnul% !
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8 After addition of the blood replace rubber cork and
shake to mix thoroughly Heat the flash over
the bunsen until the mixture darlens and a
few bubbles appear, showing that the fluid 1s
B.Irapros.chmg boiing point Remove flask and

contents of the flask can be poured in at one tume
The filtrate should be water clear

4 By means of the 20 cc pipette exactly 20 cc of
the filfrate 1s transferred to the other small
Erlenmeyer flask the one without & cork. To
this 13 added exactly 2 cc of the specal copper
solution and the mixture boiled in the open flask
for exactly sz minutes from the time that brsk
boiling commences The height of flame for this
process must be regulated previously For very
accurate work Maclean recommends a specul
apparatus for the purpose, bunt for ordinary
chmcal work the following method will suffice
Put 20 ¢ ¢ acid sodinm sulphatesolutionand 2c¢
copper solution into the Erlenmeyer flask and find
by experiment what size of flame 1$ necessary 0
bring the mixture to vigorous borlng about
1 mmute and 40 seconds 'This 1s the ’corr‘ec{:

and plunge 1t up to 16s neck m o large Jug of cold
water Thorough cooling 18 essential

5 To the cooled solution add 2 cc 25 per cent sul
phurio acid and agitate the flask, gently at first
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and aflerwards more wigorously, until about a
minuto after all effervescence has ceased
6 The burette is filled agun with the sodum thio
sulphate solution up to the zero mark, and then
run 1nto the flask slowly il the yellow colour bas
almost gone Add a few drops starch solufion,
and go on droppng 1 the thiceulphate solution
il the blue colour 15 completely discharged, as
dewenbed fn prehmunary test  When the end
vomt 1s reached, rend off the number of cc of
thiosuiphate solution which has been used
7 Caleulation of Result  The number of ce of thio

salphato used in the test proper 18 deducted from
the number of ¢c¢ used m tho preluninary test
Logk up the resulting pumber 1n the table below,
2?‘1 sem] off tho number of mgr glucosen 100ce

00

Tor example, suppose the preluninary test used
108 c¢ sodiom thiosulphate eolution and the test
proper used 86 ¢, then 108 — 86 =22 ¢ce,
and on reference to the table 1t 13 scen that
this amonnt of thiosulphate solution representa
118 mgr per 100 c e of blood
"'1'1:13' t'\\:!e only holds g'ood wbcg 20cc o‘l‘tho

) . sats
solution, while the Mtration of the Llood mix
turo 13 10 progress
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TasLe Giving TiE NuMpErR or MiLLIGRAMS OF
Grucose Per 100 cc Broop Equrvarevt To
THE Amounr of N}M00 Sovtuy TriosuLpnate

SoLurioNn
(When 20 ¢ ¢ Blood Filtrate 1s used)

H g g - s 2,
82 i 3 2o ] £3
55| ee | & | s2 | B e

2 g% “s P ] &

& =" £ e £ =
ce ce ce
012 18 222 | 118 191 | 218
025 25 285 | 125 487 | 225
088 81 244 | 181 449 | 231
0560 37 261 | 187 462 | 287
062 43 274 | 148 474 | 28
078 50 286 | 150 487 | 250
086 56 299 | 156 499 | 280
099 62 811 | 162 512 | 202
118 68 824 | 168 521 [ 208
126 75 886 | 175 587 | 216
189 81 849 | 181 549 | 261
158 86 861 [ 187 562 | 287
167 93 874 | 193 574 | 208
180 [ 100 887 | 200 567 | 800
191 | 106 899 | 200 599 | 806

207 | 12 412 | 212 g1z | 812

fully discussed ]



EXAMINATION OF THE BLOOD 27

Belore explamming how the blood oxamination
differentiates between iruc dinbetes and renal
glycosuria, 1t 18 necessary to have a general den
of normal carbohydrate metabolism and the
alterations which take place m disease

Al mgested carbohydrates are converted il
glucoso and absorbed nto the blood A certan
amount 18 vsed up by the muscles and other
tisgues, while the remamder accumulites in the
blood np to a certain powmt, when the surplus
passes to the liver (and to a certam oxtent to the
muscles} where 1t 18 stored as glycogen Asa
result the blood sugar rapudly returns to the
uormal level  When there 18 a further call for
sugar on the past of the muscles for the pro
duction of energy the blood sugar tends to be
lowered still further, but the glycogen m the
Iner 18 reconverted 1nto sugar, passes nto the
blood, and makes good the deficrency

The normal sugar content of fasting blood
18 from B0 fo 120 mgr per 100 cc  Alter
a meal contanmg carbohydrates the amount
tapdly inereasce, but m normal persons it rarely
goes hugher than 180 mgr before the storage
mechamsm comes 1nto action, the surplus sugar
passes to the hiver and the blood eugnr comes
down to tho fasting level farrly rapdly No
sugar 18 oxereted, a8 none passes mto the unme
until the blood sugar nses to somewhere betweon
180 nd 200 mgr The exact pomt at which the
Lidneys begin to oxcreto sugar vanes, and i
called the “leah pomt' In normal persons



28 INSULIN IN GENERAL PRACTICE

therefore, the sugar storage mechamism comes
mto play before the blood sugar has become high
enough to reach the leak pomt of the kidneys

In dinbetes, owing to the mability of the tisszes
to use the blood sugar properly and to the de
fective sugar storage mechantsm, the level of the
blood sugar after a carbohydrate meal goes on
wmereasing untid the leak pomt 1s reached and
glycosuriaresults  In sevete, or even moderately
severe cases, the blood sugar level may be con
atantly above the leak point, so that glycosuria1s
constant  We now know that 1n most cases this
disturbance of carbohydrate metabolism 18 caused
by 2 dimimshed supply of msulin, the mternal
secretion of the 1slands of Langerhans i the
pancreas

In renal glycosuria, carbohydrate metabolism 13
normal, but the leak pomt of the kidneys 15 un
usually low  If this Jeak pomt 13 about 140 mgr
sugar will appear in the urme only after meals,
whle 1f the leak pont 13 about 100 mgr glyco
suri1 may be constantly present

To mpress these facts on my own mind I
evolved some rather crude diagrams, which T
hope may help those who are not famliar with
the subject to grasp the general principles of the
process

Diggram 1 illustrates mormal carbohydrate
metabolism The larger cylinder, graduated m
milbigrams per 100 cc, represents the blood
sugar, while the smaller one represents the liver
contamng glycogen A prpe &), m which 18 2
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tap (), 18 shown counccting the two cylinders
On the other side of the blood sugar evlmde-
an out flow pipe (Y roms

the hidnoy s

shown an nflc s anbume that
the normal {rstag vicod sugar level 18 100 mgy
After n ¢arbobydrate meal sagar 13 poured mto

Draonas § —N 1 Carbobydrato Metabed

the blood from wflow pipe (), and the lovel of
tho blood sugar 1a the eylinder conscquently rees
As 3t does g0, however, more and more of the
sugar passes along pipe (a) to the hver and 1s
stored as gly cogen, eo that the level of the bleod
sugar never mses lugher than 110 to 150 mgr,
‘Thus the leak pomt 1 never reached and thero 13

nogiycosunr  This storage mochamsm canonly |,



30 INSULIN IN GENERAL PRACTICE

take place if there is an adequate supply of
natural insulin available, and sulin may be
regarded as the hand needed to keep tap () open,
&0 that surplus sugar from the blood may pass to
the liver.

Diagram 2 shows the altered carbohydrate
metabolism in diabetes. After a carbohydrate

Liver
oontaining
Glycogen

DIAGRAM 2.—Carbobydrate Metaboliem in Diabetes.

meal, sugar is poured into the blood from fuflow
pipe as fefore, gnd the level of the blood sugar
rises, but owing to the absence or a diminution 1
the supply of insulin, the fap (5) remains more or
less closed. The lovel of the blood sugar goes
on riging until the leak point of the kidneys 18

i in the
reached or passed, and sugar is excreted in th
reachied or passed, and BUEAr 38 GRS CEC  in
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diabetes is often constantly above this point, risng
Iugher immediately after food but never fnlling
below it, 8o that plyeosuna 1s constant

IDhagram 3 ustrates venal glycosuna  Meta
bolism 18 normal, as there 18 an adequate supply
of 1msalin which keeps tap (3}, epen  The only
depariure from normal s that the leak pomnt of

Dracray 8 —Carbohydrmte Metnbolism 1 Reual
Clycosurta.

the kidness {out fow pipe c) 18 abnormally low
Although” the Utlood sugar mever rises above
normal Jovel, there ts either constant or mters
mittent gly cosuna

Ve are now & postbion to understand how
the blood sugar test 15 used to differentiate remal
glycorunia from trve dwbstos A mingle test may
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Foop 18 necessary for two purposes —
1 To provide matenal for the growth and
repar of the fabric of the bods
2 To providea supply of potentral energy for
converston mto heat and work
All the orgame constitnents of food may be
roughly divided into three great clisses —
1 Protems
2 Carbohydrates
3 Fats
1 Protens 'These consist of gluten, myosin,
etc, and may be obtuned from erther ammal or
vegetable foods The manufacture and repar
of the twssues of the body can only be done by
protein, neither carbohydrates nor fats can take
any share 1n 1t
On the other hand, protem 1s able to take the
place of earbohydrates and fats n the production
of heat and energy In other words protem s
the one 1ndispensable organic constituent of food
Without 1t repur of the body tissues cannot take

place and hfe would soon cease
3¢
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2 Carbohydratrs These consist mainly of
sugar and starches, 1nd 7re for the most part
obtamed from segetable food  Along with the
fats they provide the necessary onergy and hext
3 Fate T group consshing of {at, butter
and natural s 1e obtamed from both anmumal
and vegetablo sourecs  Late and earbohydrates
are more or less complementary te eck other,
both arg able to provide energy and heat while
both aro unable to make good tissue waste
An ordinary diet should consist of a mxiure
of these threo great groups, but the actend
proportians may and do vars withm wide brmuts,
depending on race, clmale, the food which 18
most really avarlable and least costly 1he one
eesential constituent, howeyer, 18 pratess, and otir
next eoqusry must be how much of it 18 necessary
dailly  Unfortunately physiclogste ave unable to
givo us definite information, and mest of cur datt
must be obtauned from the genertl experience of
mankind, and the oy orage amount actually found
ta be congumed by the aversge man Obyiously
the amonnt necessiry deponda to ~ consderable
oxtent on age, 1w the growing boy h1s to have
suflictent for growth as well as mamntenanee
Body weight would appear to bo a {aetor, as the
larger the body, the more matornal for mam
fenance would appear to be required  be
amonnt of musculrr work s another factor,
Although 1te proesse mflugnre 1 the Amount of
proatern required sttt bspute  The mumpnon
amount of protesn required 33 gnen by vaviouy
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authorities as from § gram to 1 gram per kilo
gram (22 Ibs) of body weight The average
amount below which protemn should not fall my
probably be taken as 2 grams for a child, 1}
grams for an adult and I gram for an elderly
man or woman In round figures the average
mmmmum amount for 2 man leading an orduary
hfe should not be less than 80 grams

The amounts of carbohydrate and {1t may be
varted within wide Inmts, so long as between
them they bring the total energy value of the
diet up to the necessary standard

It must be noted, however, that carbohydrates
alone would be very bulky, while too large a
proportion of fat tends to prodace disorders of
the digestion The usual proporiion m an
ordinary diet 1s 6 of carbohydrate to 1 of fat

The standard amount of the constituents of
an wverage diet are gren by Hutchnson as
follows—

Carbohydrate 450 grams
Protem 100
Fat 75

The amount of potent1n] energy contamed 1
the varous mgredients of food 1s measured by
the amount of heat which it produces on complete
combustion The standard 1 the calorie which
15 the amount of heat required to rase one hire
of water 1C It 1s estimated roughly that 1
gi1am of fat produces 9 calories, while 1 grim
of carbohydrate or 1 gram of protem produces
only four calories The method of ascertaming
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the total number of calories 1 any article of diet
18 vory simple  Suppose 1oz of ontmenl consists
of 18 grams carbohydrate, 4 grams protemn and
2 grams fat, the caleulaiton of total calories
would be 18 follows—

Carbohydrate 18%x4 = 72 calories
DProten 4x4 =10
Fat 2x9 =18

Total 106

Lhe next question 1s how many ealories are
requred daily? [his 18 based on the body
woight wnd 1 usual figure given 13 25 to 30
calorics per day for every kilo of bedy weight for
amanat rest  Ior mstance » man weighing 10
stone (61 kilos) would require as a mimmum
from 1,600 to 1,900 calonies per day while 1t rest
Other anthonties make much more elaborate
calculations, taking into account not only weight,
but height, ago and sex  Theso elaborate calen
lations ‘are of doubtful practical value For
ordinary purposes 1 man or woman of avernge
physique, doing ordinary work, requires usually
from 2500 to 3,000 calories dmly, and the
minmum should not come mueh below the lower
fgure  Working out the caloric value of the
dict of tho average man given above would
result as follows —

Carbobydrate 440 grams X 4 = 1 800 calones
Protein 100 X1= 100
it 7% x9— 675

Total 2 875
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authorities as from § gram to 1 gram per kilo
gram (22 lbs) of body weight The average
amount below which protemn should not fall may
probably be taken as 2 grams for a child, 13
grams for an adult and 1 gram for an elderly
man or woman In round figures the average
mimmum amount for a man leading an ordmary
Irfe should not be less than 80 grams

The amounts of carbohydrate and fat may be
varied within wide limits, so long as between
them they bring the total energy value of the
diet up to the necessary standard

It must be noted, however, that carbohydrates
alone would be very bulky, while too Inrge a
proportion of fat tends to produce disorders of
the digestion The usual proporfion 1 an
ordmary diet 18 6 of carbohydrate to 1 of fat

The standard amount of the constituents of
an average diet are gren by Hutchinson as
follows—

Carbohydrate 450 grams
rotein 100
Fat 7%

The amount of potental energy contained 1
the various mgredients of food 18 measured by
the amount of heat which 1t produces on complete
combustion The standard 1s the calorto which
18 the amount of heat required to rase oné Iitre
of water 1C It 15 estimated ronghly that 1
graum of fat produces 9 calories, while 1 gram
of carbohydrite or 1 gram of proten produces
only four calories The method of ascertaming
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tho total number of calories 1 any article of diet
wvery smple  Suppose Loz of oatmenl consists
of 18 grams carbohydrate, 4 grams protein and
2 grams fat, tho calculation of total calores
would be as follows =

Carbobydraio 18x 4 = 72 calores
Protein 1X4 =16
Tat 2x9 = 18

Total 100

The next question 1s how many calories e
vequired dmly?  [Chis 18 based on the body
woight 1ad a usual figare mven 18 25 to 30
calories por day for overy 1 1lo of body weight Tor
aman ot rest  For mstance + man woighing 10
stone {61 Lulos) would requirc 4s & mimmum
{rom 1,600 to 1,900 ealories per day whale At rest
Other authontics moke much more elaborato

leul , taking 1nto account not only weight,
bat height, age and sex  These claborate calcn
latwns are of doubtful practicil value  Tor
ordinary purposes 4 man or noman of average
{xh)mque, domg ordinary work, requires vsually
rom 2500 to 3000 cilories duly, wnd the
mmmam should not come much Lelow the lower
figare  Working out the caloric value of the
diet of tho averago man given abore would
rezult 1y {ollows—

Carbohisdmte 460 grama X 4 =1 800 entoneg
Trote n 100 X4 = 100
e % x9— gTe

Total 2 675

"
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authorities as from § gram to 1 gram per hilo
gram (22 lbs) of body weight The average
amount below which protein should not fall may
probably be taken as 2 grams for a child, 13
grams for an adult and I gram for an elderly
man or woman In round figures the average
mimmum amount for a man leading an ordinary
Iife should not be less than 80 grams
The amounts of carbohydrate and 2t may be
varied within wide himis, so long as Dbetween
them they bring the total epergy value of the
diet up to the necessary standard
It must be noted, however, that carbohydrates
alone would be very bully, while too Jargo a
proportion of fat tends to produce disorders of
the digestton The usual proportion 1 an
ordinary diet 18 6 of carbohydrate to 1 of fat
The standard amount of the constuents of
an average diet are gnen by Hutchmson as
follows—
Carbohydrate 450 grams
Protemn 100
Fat 75
The amount of potenttal encrgy contuned 1
the various ingredients of food 18 measured by
the amount of heat which 1t produces on comp: oto
combustion The standard 18 the calorte whie
18 the amount of heat required to raise one htre
of water 1C It 13 estimated roughly that 1
gram of fat produces 9 calories, winle 1 gram
of carbohydrate or 1 gram of protomn produces
only four ealories The method of ascertamnng
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tho total number of calories in any arhicle of dict
18 very simple  Buppose 1oz of oitmonl consists
of 18 grams carbohydrate, 4 grams protein and
2 grams fat, tho calculation of total calories
would be s follows—

Carbobydrate 18x4 = 72 ealories
Protein 1x4 =16
Fat 2x9 = 18

Total 106

The next question 1s how many calories are
requred dmiy?  This 1s based on the body
weight and a usual figure ginen 18 2o to 30
calories por day for overy hilo of body weight for
amin ot rest  Cor mstance + man weighing 10
stone (61 kilos) would requre as a nummum
fram 1,600 to 1,900 calories per day while 1t rest
Other anthoritics make much more elaborate
caleulations, taking into account not only weight,
but height, ago and sex  Theso claborate enlen
lations nro of doubtful practieal value Ior
ordinary purposes A man or womnn of averige
physique, doing ordinry work, rcquires usuall
from 2,600 to 3000 calories dauly, and ¢
- the’

ue of
no
TLSULL 08 [0llows —
Carbobydrto 450 grams X4 =} %
rotem 100 x4 = 400
at Te , X0~ 618

Total 2875
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to follow his ordinary occupation. The followi
case illustrates this :— P ° foloving

[V aan - PR

\

Has always been o small eater, and not fond of sugar
and ste - R
sugar, ¥
hours,

The fas
cc. Iwes of opmon that he was a moderately severa

cass, and would require tnsulin, but advised Jus doctar to
put him on the standard diet first and sce the effect In
two days he was sugar free, and np till now {six weeks
later) has remained both sugar and acetone free, 15
gamning weight and feels well Blood sugar not examned
Blnce

Where the standard diet is successful, it is a
good plan to make the patient have a fast day or
semi-fast day once a week to rest the pancreatic
cells. When a man is employed during the
week, Sunday 15 the most convenient day for the
purpose, as it is undesirable and impracticable
to ask anyone to fast on a day when engaged
in any active occupation, . <

The schemes of diatet] f
available, apart from the
be summarised.

At _the present time 1 to
inZ" D the use of .

which are
arg
may
7y

Wi . $ladd
ac °r tolerance
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reiched with the “standard’ diet  Agunst
this, howover, the “ladder diet’ imnvolves at
least one month m bed 1z a hospital or sumilar
mstitution, and another month off work and f
ultimately the case 13 found to be unsuitable for
dietetic treatment alons, much valuablo time
has been lost The * standard ' diet has the
advantage that,in mild or moderate cases 1t may
be used while the paticnt 18 following his ordinary
occupation, and 1n more sovere cases where lying
up 18 required, less strict supervision suffices
and a much ghortor time 18 necessary to decrde
whether 1nsulin 1s required or not

For theso reasons I advise that cases should
first be tried on the “standard  diet oxcept those
who have marked denutrition or acidosis  The
latter should bo put on insulin treatment at once



CHAPTER VI
Tue Privoirees or INSoLIN TrEATMEAT

Ir 18 unnecessary to go mio tho well known
lustory of the discovery of msulin by Dr Banting,
of Toronto

For a good many years 1t hva been known that
normal carbobydrate motabolism depended on
the presence m the blood of the internal secration
ofthecells ' ™ i ! o
pancreas

and therr
absent The actual cause of the degeneration 15

not known, and possibly 1s not the same m all
cases  Dinbetes 15 therefore a “deficiency”
disease, the defictency being the absence of the
mternal secretion of these islet cells of the
pancreas, n the same way that myvxodem~ 1s dus
to deficiency of the internal secretion of the cells
of the thyrod gland Varous attempts were
made to treat diabetes by the oral admimstration
of pancreatic extracts, but without success Untul
1422 all attempts to 1s0late the active principle of
the mnternal secretion wero also unsuccessful In
that year Dr Banting and s co workers, while
not succeeding m 1solating the active prmeple,
were able to produce a preparation which con
52
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tatned the sctive prineple m a moderately pure
state. This preparattan 13 catled insahn.  The
method of ad 18 s m
jection  After a preliminary trial on snimals st
was used on human dabetics with strikngly
benefictl resalts  Glycosuna was lessened or
abolished, blood sugar was Jowered and thero was
wonderful climeal improvement These results
have been amply confirmed by physicians 1n all
parts of tho world, and there 18 no doubt that o
new era has begun i the treatment of diabetes
The troatment 1a atill m the oxperimenia! atage
Tho amaunt requered, the best spacing of doscs,
the regulation of the diet duning treatment and
many othor pomnts are still vuscttled  Muceh of
the recent hiterature 18 more calculated to confuso
than enlighten tho ordinary practitioner

Furst and foremost, one must impress on the
patient the fact that trestment with insulm
snvolves diotary sestrichions and that these re
strictions, whilo not nearly so severs as in the
pro insuhn days, must bo carned out conscien-
tiously and accurately Owing largely to the
somowhat misteading accounts which have ap-
peared m the lay press, many le smagnne that
a fow doees of msuhmn wall not only curo diabetes,
but will allow them to have a practically un
restricted diet Tt s omly fare that the hmitations
of the tr ghould be explamed to pat ,
and that they should bo told quite fismly that »f
they are not prepared to follow dircctions m-
phertly that st s uscless to start on the treatment
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Tt should lso be explamed to them that, so far
as our present knowledge goes, insulin 18 not
really a cure for dabetes, but that the daly use
of 1t, combmed with detary restrictions, will
enable them to keep the disease tn abeyance

The next question to decide 18 whether the
patient must remam mn bed for a time at the
beginning of the treatment  Most of the author
1ties say that it 1s essential, and undoubtedly 1t 18
the 1deal plan, but what the ordinary practitioner
wants to know in the treatment of this disease 18
not what are the 1deal conditions, but what are
the mimimum conditions necessary to allow the
patient to have the advantage of the new treat
ment
Where the patient’s circumstances are eagy, and
no great hardship 18 mvolved by a siny of three
to four weeks at home or i hospital, it 18 better
that he should do so  Agamn, 1f the patient has
marhed denutrition, or much acidosts, he should
rertamnly be 1 bed

In a mild or moderate ease, however, where it
18 very difficult for a patient to lie up, and where
his occupation 15 mot very arduous, I see no
reason why he should not have {reatment while
following his usual occupation

One advant1ge claimed for having the patrent
1m bed 18 that there 18 more control over lus diet
‘While, to a certam extent, this 1s true, my eX
perience shows that an mielhgent and strong
minded patient will follow the prescribed diet
whether he 18 out of sight or not, but nothing
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short of solittry confinomont wil keep a stupid
or weak wilfed patient on the right road
Before deseribing the scheme which I re
commend for the treatment of cascs m general
practice, I shall ghortly describe the usual or
thodox treatment of a case of medm severdy in
1 oapital under 1deal conditions
Yho patiest 18 kept strictly i bed  The
amount of sugar i 1 twenty four hours specimen
of urme, while on ordinary diet, 18 ascertnined
and aleo whether acotone or diacetie acd 18
resont  The amount of blood sugar four to five
hours after a meal s estimated  Lhe bowels are
well opened and he 18 fasted for one day  trom
s hoght and weight the aurface wwea of Ius
3 18 found by means of a table, and from
ancthor table, with age sud sex taken mio con
mderation 18 estumated the total food calories
required for the basal mamtenance diet The
next step s to work out the proper constituison
of a diet which will produes the required number
of calortes  In doing so thofirst stepsto fix the
am unt of protemn which 18 gen by vanous
autl onities, at different smounts ranging {rom
3 gram ¢ 1 gram for each kilogrim of body
woght  Thenext step 38to ealenlate the amount
of cirbohydrate and fat, whieh with the aid of
tho protetn will produce the required number of
cal mes At the same time the carbohydrate and
poteutial ewrbohydeate contamed in tho protem
must bo i proper proportion tothefat  Difforent
authoritics give various compheated and greatly
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dwvergent formule for working out the correct
proportions  Having selected one of these many
formulee, you proceed to work out the exact
amounts of carbohydrato, protem and fat, and
this diet 18 called the *basal mamtenance diet
1t 1s supposed to be exactly sufficient to mamtam
the patient while at rest m bed and at the same
time to prevent acrdosis

Following the fast day, he 15 given this basal
mamtenance diet If aftor three days there 13
shll glycostria another fast day 1s given, followed
by 2 half ritionday  In a miid case there should
then be no sugar or acetone n the urine, and the
carbohydrate 13 gradually mncreased, leaving the
protemn and fat constant, until there 1s just 2
constant trace of sugar m the urine The total
sugar value of the diet at this stage, estimated
by adding together all the carbohydrate, 58 per
cent of the proten and 10 per cent of the {at,

ance 18
sirable
» which

can be obtamed with each unit of msulin 1s
estimated - T fae e

tolerance

the toleran
raised to 140 gm , provided the proper relattonship

of carbohydrate, protemn and fat were mamtane
If all goes well, the dict and msubn remun
constant The tolerance, however, may increase
or dimmish, 1f the former, erther the carbob; drate
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18 mereased or tho mauhn dimniehed, 1T the
latter, the waulin 1s mereased ortho c:ubni:) drate
diminished

Such 1e « short skeich of the neual treatment
with meulin a8 earricd out m hosmtal, where the
patient 1a under constant observation and ol
facthues are readsy to hand 1t 18 a satiafactory
method and 19 undoubtedly very scientific, porhaps
wira scientific, as the working ont of elaborate
tables 1ud ealeutation to decamal points s8 scarcely
Juetsfied by our very mperfect hnowledgo of the
1attations of tho metabolie pracesseg of the human
bods  While fully approving of the use of theso
methods i hospstals, for 1t 13 by such mesns that
further hnowludgre 18 ganed, ¥ Am convinced that
i the ordinary case one can obtam equally good
regalts with muck mare srmple metheds, and that
these mothods are avadable sn general practice
and withont special sttt me

After all there are many fallacies wm the data
used wr these highly scientific methods lor
outanee, 18 certtin that tho usanl stalement
that 2ach wat of mealin will allow a patient fo
wihcpanextra? pm of evrbwhydrateisinccayate
ft may occanmally do wmore, but m the grewt
wmajonty of eases at wall do lese  The ealeulation
of the oxtea catbobydrate whieh & pation$ can
usd on & inrcn dose of msuln 15 consequently
ymted  For wmstane 1hnd nopatient who, wuk
50 umits «f meulin duly conld only mettbolisa g
diet contrumng 0 grunsof total segar value It
we secept the rule that one untt of tasnt o~
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always metabolise two grams of carbohydrate, 1t
would appear that this patient’s pancreas was
actually a minug quantity!

Take agan the proportion of carbohydrate to
fat, the authonties differ very widely and they
cannot all be night.  As a matier of fact practical
experience shows that there can be no mvanable
rule A ratio which prevents acidosis 1 one
case may fail to do so m 1nother

Agam, even if the basal mamienance diet can
be estimated accurately from the various factors,
of height, weight, age and sex, 1t 18 certamn that
there 1s no constant relationship between this
basal mamtenance diet and the adequate diet,
that 15 the diet necessary to enable the patrent to
carry on a fairly normal life, which 1s the diet we
wish to ascertamm If with or without the ard of
msulin, he cannot utilise an adequate diet, we
must certanly fall back on a lower standard
which 18 within lus powers, but this means a lfe
of sem:i mvalidism  Some wrniers appear to
regard an adequate diet as & *“ luxury ' duet, but
surely our object 15 to restore the patient to a far
degree of henlth and strength  Merely keeping
him alive, though better than letting lum die, 18
very far remoied from a successful result

In all new discoveries 1t seems difficult to nd
our minds of preconcerved 1deas Just as our
ancestors 1 the early days of the railway tram
continued to carry their luggage outside on tho
roof of the railway carringe, because they had
been accustomed to do so when travelling by
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etage coach, B0 wo are mclined toadhere to many
ideas of dietetic treatment which the discovery
of wanhin has rendered obaclete

Looking at the problem from 8 common sense
pant of view, 1t 18 o faurly sumple one. Hero is
a pattent with duab He is pot utthsing or
stonng sugar tl3, and his metabolism for
other food stulls, espeetally fat, 18 also diordered.
We hnow that bis disabality 15 duo to impairment
of the p: 1 colls, with quent diminuti
of the natural eupply of insuln, but we do not
know whether this unpairment 18 functions} or
organse, or whether the supply of msulin is
absolately or only relauvely deficient. 1t may
be that the diet has been unsuitable in quantity
or qualily, and that the supply of insalin, whila
unablo to meet these oxcessive demands, i
sulicient to metabolise ax ndequate and properly
balanced diet  This we can determing only Ly
experiment, and the simplest means of doing e
18to pus the patient on an adequate dis, keeping
the carbohydrate as low as e compatible with
safety I he in able to utihiso this diel, that s
if glycosura eeases, the blood sugar 18 normal
there 1 no acrdosis, and he mamntamma P“’Pﬁ;
weight and strength and well. U not he
must bo given enough insulin daily to enable
hit to do so  The quantity of maulin necessary
w found by giving gradually mereasing nmounts
wihalo the diet is hept constant,

.



CHAPTER VII

ScneME oF TREATMENT For A CASE OF
MobErPaTE SEVERITY WHERE THERE IS NEITHER
Mucn DENUFRITION OR AcIDODSIS

Seerrov I By Sranpagrp Dier Arone
It his work 18 not very arduous, he ecan go about
hus usual occupation  1he case 18 mvestigated
a8 deseribed 1 the previous chapters A care
ful history should be taken of the date of onset,
the order of appearance of symptoms, such as
nnbn Do

Leswl o a inaccne P wpanal

to aleohol, etc Famuly hustory, whether any
cases of diabetes A 24 hour specimen of the
urme 18 obtained while on usual diet  The
amount of sugar 1s estimated, and acetone 1nd
diacetie acid tested for The speafic gravity 18
of comparatively littlo importance, though o
specific gravity relatively low to the tmount of
sugar found 1s suggestive of a low urea content
and would sugpest a searchng examiation into
the officiency of the kidneys A systematic
search for septic foct should be mnde, special
attention being directed to the state of the teeth
and gums  If any dental treatment 15 required
0
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tt should bo carned out at once Al the other
systoms ehauld be thoroughly wvestigated and
resuitsnoted Tha shghtest cough necessitates s
P king and minete of the chest
sad the microscopie exammnation of sny sputnm
sugar "The most frequent question agked
me by practitioners 1s whether an estimate of the
blood sugar 18 essential before commencing msulm
treatment  Inall caseait1s very desrable, but 1t
may bo omitted when there are marked chnseal
signs of truo diabetes especially whero thereis
acetone or duacetic acd i the amme  This
precastion would generally serse to prevent tho
wee of inasuhin tn renal glycosura or other con
ditions whero 1ts employ ment would be dangerous
or uwselogs  Wherever circumstances permat,
however, tho amount of blood sugar fonr to five
hours ofter the st meal should b ascortawed
Inthe grent majorty of cases thws 1s suficiont,
but 1f the vosalt s equvocal o sugar tolerance
test should be done  f the practitioner dons nat
do the test hunself ho can draw off a few ce’s of
blood from a vem wte a tabe contmawg a little
potassium oxalate, adding ono drop of 40 per
cent formalin as a preservative (Graham), and
send without delay either to & phymenn orto o
Iaboratory
From n cousmderation of his provious weight
and from one of the ordinary tables of average
weight for beght, an sdea can bo formed whether
tho patwent’s weaght 15 a fair one or whether an
orad would be d \;
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The next step 18 to prescribe a diet which
will be adequate without bemg excossive For

Teasons given 1N a previgm
that m practice there 18
between the weight of t
value of necessary food
a large number of «
adult patients a
produce ahout 2,300
begin on  This diet has ¢
something on the hnes o
m a stmphfied form
Furst fix the amount of |
of protein necessary for an
a matter of dispute  As puc
constituent of the diet, and
repair cannot be carried on,
on the side of giving too
and this applies with special
people where growth as well as
provided for For the same
can do with less and 1t 15 al
give any consderable excess
renal mefficiency To do so w
unnecesgary straimon thel
there 15 often a tendency to
renal mefficiency
Another consideration hasto be
namely, that 1t 18 1mpossble w
acceptable diet from ordinary f
protemn factor 18 very low
Hutchigon, i his fascinating bo-

T do not thin
relationship’
the calorie
~a of
for most
R 1
one fo
d

B
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after roviewing the whole subject, thinks that an
average man doing moderate work regtires from
100 to 120 gms protemn per day and that at the
feast he should bave 80 gme of which a con
mderable portion  should bo ammal protem
Probably & far worhing rule 1 to allow 2 gms
per kiloof body weight for young patients, 1 gm

r kilo for elderly patients and 1} gms por

1o for thase of middle age  Stdl more mimply,

one 18 not far wrong m atlowng about 80 gms
protain daily for the average adult leading an
ordnary hie

Having fixed the amount of protemn we must
now work oot the anount of carbohydrate and {at
which, along with the protess, will give o diet of
2,200 calortes 1 wo things must be borne 1n mind,
first, that cach gramme of earbohy dratoor protesn
produces 1 calorns and that each grammo of fat
produces ¥ calories , and secondly, that the amount
of fat should not bo o too great oxeess The
reaton, a8 expluned befors,1s that a certan pro
portion of earbobydrate 18 necessary for the proper
metaboliem of fat and the provention of actdosis
A pood working rule for the nght proportion is
that mven by Woodyatt viz  that the fat shounld
not excced twice the total earbohydrate plus hall
the protown

For oxample,  the amount of protom 13 fixed
at 80 grams, the maximum amoant of fat allowed
would be 186 prame, while tho carbohydrate
would bo 73 grams f we wish to bave a diet of
about 2,300 catoriex.
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Baccharine, to the extent of a faw tablets a day,
appears to do no harm, but it is more desirable
that the patient should lose the taste for sweet
things, which he speedily does. For n special
occasion jelhies may be given if made of gelatine,
flavoured with orange or lemon juice and slightly
sweetened with saccharine.

v a

rather exp_ensive, owing to the quantity of agar-
agar required. This can bo greatly reduced if
the white of one egg is added.

Rectpe for Bran Biscrats,
Bran (the vanety used for feeding enttle) 2 ozs
Agar agar, powdered. }oz
One white of egg.
Pinch of saly
Cold water. 8% oz8.
The bran is tied in cheese cloth and bung under
the cold water tap to wash. It is squeezed
repeatedly until the water runs through clear,
which takes about half an hour. The agar is
mixed in 8% ozs. cold water and brought to the
boil. The white of egg is slightly beaten up and
mixed with the bran. The hot agar solutton is
next added, and the mixture is moulded into eight
thin biscnits. When firm and cold, these are
baked until dry and crisp. 5
If only two or three biscuits are allowed in the
day, the quantity of both earbohydrate and protein

is negligible.
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No patent food of any Lind should be used
unless tho makers furmish a certified analysis of
the amount of the carbohydrate, protemn and fat
that 1t contains.

In framing a diet, several things have to be
borne m mind.  While there is no very great
alteration m the amount of protein from that con-
tamned 1 an ordinary diet, the whole relationship
of carbohydrate to fat 15 altered In an ordinary
dict there 18 roughly six times as much car-
bohydrato as fat, while m a diabetic diet there
may bo threo times as much fat as carbohydrate.
This 18 a very great difference, and 1 anythieg
but 2 mild ease with lutle or no acidoms it a
good plan to make the change a gradual one
‘I he easiest way to do thns is to presenbo the diet
on the lincs given above, but 1nstruct the pattent
to begin with a daily allowance of 3 to 4 extra
oza of bread, and reduce this by 1 oz. or more a
day until the proacn'be('l amount 18 rcnche.d.

i At TN e

Patients miss tho bulk of diet they are
ucclualomcd to, henco the neeessity of always
- - - -a 1y . v

repletion,

“There 18 often difficulty in geiting the requisito
amonunt of fat presented m an appetising form.
In these cases ono must ring tho changes betweun
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Saccharime, to the extent of afew tablets a day,
appears to do no harm, but 1t 18 more destrable
that the patient should lose the taste for sweet
things, which he speedily does For a special
occaston jellies may be given 1f made of gelatine,
flavoured with orange or lemon Juice and shghtly

sweetened with saccharme
! * 5 the place

f these are

they are

rather expensive, owng to the guantity of agar

agar required This can be greatly reduced 1f
the white of one egg 18 added

Recrpe for Bran Biscuits
Bran (the varety used for fecding eattle) 2 ozs
Agar agar powdered doz
One white of egg
Pnch of salt
Cold water 8% ozs
The bran 1s tied 1n cheese ¢loth and hung under

the cold water tap to wash It 18 squeezed
repeatedly until the water runs through clear,
which takes about half an hour The agar 18
mxed 1n 3} ozs cold water and brought to the
boil The white of egg 18 slightly beaten up and
mixed with the bran  The hot agar solution 18
next added, and the mixture 1s moulded 1ato eight
thin biscuts When firm and cold, these are
baked until dry and crisp

If only two or three bisemts are allowed 1n the
day, the quaniity of both carbohydrate and protem

18 neghgible
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No patent food of any kind should be used
unless the makers farmsh a certified analysis of
the amount of the carbohydrate, protern and fat
that 1t contams

In framing a diet, several things have to be
borne in mind  While tlmere 18 1o very great

diet there 18 roughly six tunes as much car
bohydrate as fat, while 1n a diabetic diet there
! e -~arbohydrate
1 anything
eidosis 1t 18 &
good plan to make the change a gradual one
Lhe easiest way to do this1s to preseribe the diet
on the lines given above, but wstruct the patient
to begmn with a daily allowance of 3 to 4 extra
0zs of bread, and reduce this by 1 0z or more a
day unti] the prescribed amount 18 reached
At the same time he begans with about half the
amount of fat prescribed in the diet, and mcreases
this daily till the full allowance 18 reached
Patients miss the bulk of diet they are
accustomed to, hence the necessity of always
making green v egetables an important item 1n the
diet hst  They contan very little carbohydrate,
but from their bulk gne an agreeable feeling of
repletion
There 18 often difficulty 1n getting the requisite
amount of fat presented 1n an appetismg form
In theso cases one must ring the changoes between
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bacon, butter, cream, ete, and serve them up m
as many different ways as posstble If olive ail
or sardines cin e taken, they are a great stand
by  Walnuts are useful, but gomewhat 1n
digestible  One cannot emphasise too much the
necesgity of having the food cooked and served
as ncely as possible, and with as great a varety
It makes all the difference to a healthy person,
and much more toa patient who 18 chafing agamst
all the restrictions of hus diet

All the weights given 1n the above table are
those of the cocked artrcle The reason for this
18 that where a patient 18 2 member of a house
hold, 1t 18 often 1mpossible for him to have his
ratton cooked soparately There may be a family
jotnt, or 1n the case of porridge 1t would bo very
dufficult to make, say, four oinces of porrrdge by
iself  Agan in the caseof figh, there 13 50 much
waste material in small fish that the weight n a
raw state 18 little gutde to what 1s actually con
sumed How then should the food be weighed
without interfering with tasteful service? A
small scale, like a large letter scale, should be
obtamed and kept on the fable It 1s a con
ventence to use a sumlar plate for weighmg
everything, and tq have a dise of lead to act as an
ex1ct counterpoise on the other side of the scale
For weighing hot food the disc to balance tho
plate, plas the requisite weights, aro placed op r=e
side of the scale and a hot plrt 3 o
other Porridge, or Whatevef
18 quickly put on the plate
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and served immediately  Sumilaely for hot hquds
the same cup or bowl of known capacity can be
used, matead of having to transfer each time toa
mepsure and back agun

A daly diet st of 1bout 2,300 Calories may be
made up as follows —

Castohgd e Proteta Par
Ggramy)  dgamy (frams)
8 eggs — 18 18
B ozs butter - - 7%
10 oz vegetables {5 por eent} 10 25 —
9z meal — 2t 15
2 0z8 ham -— 12 16
£ ozs bioon — 8 80
& ozs mik 6 &
1 0z catmeat 18 4 2
1} a7s potato 9 15 —_
2 ozs brown brewd 20 3 1
oz clive oll — -~ 15
1 az cheese 1 3

70 84 188

Ii the patient 13 not very mtelhgent, or has no
knowledge of cooking and the arrangement of
meals, 1t 18 desirable to give him, 1n addition to
the dmly ration hat, a few epecimen menus of
the different meals of the dmy  The Iollowing
menus will lustrate the way this etn bo dune
with thoe 2,300 Calories “ standard ” dmly ration
When the patrent 18 well off 1t 18 easy to get very
considerable variety, but 1t 1s by no means so
easy when means are lumted It 18 obvious that
2 dinbetac diet 19 an expensn e diet, especially m
wiater, when green vegetables and egge are
searce and dear  There are physiological reasons
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why, 1n an ordmary diet, carbohydrate should
largely predommate over fat, but there 1s the
economice reason also, viz , carbohydrates are much
cheaper than fats  The reversal of ths proportion
m tthe diet of a diabetic means a great increase m
cos

INEXPENSIVE MENU FOR ONE DAY

Breakfast
4 0z porridge (1 oz oatmesl)
20z m
Tea and # 0z mulk,
1egg
2 o0z bacon
1 0z brown bread
4 oz butter

Danner

1 cup beef tea
8 0z meat (beef or mutton)
5 0z cabbage cooked with 1 oz butter
1} oz potato
1 bran bisemit
4 oz butter
1 oz cheese
Tea
Tea with § 0z mlk
1 oz brown bread
+ oz. batter
2 0z lettuce, tomato or cucnmber

Supper
Coffes with 2 0z hot milk
2 boiled eggs
20z cold ham
8 oz salad with £ oz olive oil
1 bran biscmt.
% oz butter
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INEXPENSIVE MENU FOR WORKMEN AND OTHERS WHO
HAVE TO TAKE THEIR LUNCH OUT WITH THEM

Breakfast
4 oz porridge (1 0z oatmeal)
1} oz milk
Tea with § oz mlk
2 oz herrings fmed with } oz butter
10z brown bread
3 oz butter

Lunch

Hot coffee 1 thermos flask, made with
2 oz mull

1 oz brown bread

10z butter

1 oz cheese

2 hard botled eggs (or 2 oz tinmed
salmon or sardimes}

2 oz cold ham

8 oz salad

4 0z olive a1l

Dinner
1 cup beef tea
2 0z tripe brownedin § oz butter and
stewed slowly
2 oz omons fried 1n § oz dnppmng
4 oz greens
1§ oz potato mashed with § oz mulk.
1 poached egg

Supper
Cup of ter with 3 0z milk
2 bran brsemts
4 oz botter
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MoRre EXPENSIVE MENT (1)
Breakfast
8 oz grape frut
Coffee made with 2 oz milk,
2 o0z hacon with 2 oz tomato, grilled
1 borled egg
1 0z brown bread
1 0z butter
Zunck

1 cop beef tea

2 stuffed eggs (hard boled cggs cub
w half, pound the jolks with
1 oz butter, and a flavouring of
rmcl;ov;) Serve cold with 8 oz

EX

20z cold ham

1 bran bisemt

4 oz butter

Tea

Tea with § oz cream ({hun)
1 oz brown bread
1 oz butter
2 0z barana

Dunner
20z salmon with 1 oz cucomber
2 oz beef steak gnlled with 2oz onion
1 oz potate
5 oz French beans or stewed celery
8 oz walnuts
Coffee with # oz milk

More EXPENSIVE MrNU  (2)
Breakfast

2 oz grape fruib
Coffec with 2 oz milk
1egg
2 0z hacon
10z brown bread
% oz hutter
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Lunch
1 cup beef tea
2 oz cold ham
8 oz salad with 3 oz olive oit
2 bran bisemts
4 oz butter
4 0z cheese
8 oz barana

Tea

Tea with ¥ oz milk
10z brown brend
% oz butter

Innner
2 oz fish {white), 2 oz cucumber or
tomato
2 oz ment {boef or mutton)
8 oz leeks or cabbage, boiled and
flavoured with bovril
Savoury omelette made with 2
1 oz butter and % oz
cheese, pepper and salt to faste
2 oz walnuts
Coffee made with 2 oz milk

More EXPENSIVE MENU {3)
Breahfast

Tea with § oz mlk
10z brown bread
1 0z batter
1 egg serambed with ¥ oz ik

¥ oz_butter
2 oz gnlled bacon

Lunch -

8 raw oysters
2 oz c¢old ham with 4 oz

golled with 4 oz tomate, =
1 bran hisemt
4 oz butter
10z cheese
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can be earned cut safiicrently o stop the loss 1
weight and restore a farr amonnt of energy with
out this symptom appearing, all 8 well 1€ not,
the amonnt of carbohydrate may be cavtiously
mcereased, sod the same good resull obtawned,
ot 1f the sddition of earbobydrate gives nse to
glycosuria, the attempt raust be abandoned and
insubin treatment begun

When there 13 no glycosuna, an oceasional
blood examination 18 dessrable to make certain
that the blood sugar 18 keeping within normal
hmits The leak powt of the lndneys m some
cases may be so high that although there 18 no
glycosurta, the blood sugar may be conmderably
above the normal level

General directions are given, the detals of
which must depend on the circumstances of tha
patient. The bowels shonld be kept well open,
and for tlus purpoge an early morming draught
of a mid saline, such as Carlshad salls in a
tamblerful of hot water, 18 usefnl Water or
soda water should be taken freely between meals
Warm clothing should be worn  Ladies’ fashions
at the present tume apparently make it difficult
for them to wear adequate uader garments
Thets 18 not muweh diffically with men, but,
avardance of worry and adequate rest are very
wnportast  Even if & patient 15 followmg s
usual occupation, he should rest as much as
possiblo i hus gpare time and go to bed early
It 1s usoless to spend time srranging a dtet
ealeulsted to produce encugh heat and energy
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The 1ncrease may be made every day or every
second day at first, but at longer intervals as the
larger doses are reached Any case which
requires more than 40 umts a day should be mn a
nursing home or hospital t1ll the correct dose 1s
found, as constant supervision should be available
during this period

ControL oF DosiGe

This 18 4 most important question _If constant
blood sugar estimations are essential, the treat
ment must be largely confined to physicians
workmg in special imstitutions, while if dosage can
be controlled by uninary exammation the treat
ment ¢ be carried out by the general practitroner
mn his ordimary practice  In the majornty of cases
the urinary examination 18 qute sufficent, and
if the practitioner 18 prepared to study the
elementary prinaples of dietetics and 1s able to
devote a Iittle time and thought to hus cases, there
18 o reason whatever why he should not employ
msulin i his diabetic cases

The 1deal aim of treatment 18 to keep the
blood sugar constantly within normal lmmts,
and the only danger m attemptng to do so
18 that the blood sugar may at soms period of
the day be so much reduced below these limits
as to cause a hypoglycemic reaction One
would 1magme that as the danger arses from
lowered blood sugar that frequent blood examn
ations would obviate the risks  No doubt 1t 18
the best method, but even daily exammations,
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:{nd this 18 searcely practieable, do not entirely
do 8o

Some months ago T kad a patient under treat
ment 10 hospital who was gettmg on well with
moderate doses of inselin  One aftorncon he had
a defimte hypoglycemic reaction although lus
blood sugar, which happened to have been estt
{m}ed that morning bad been 156 mgr and | he

nek of hypoglycrerma  In the vast majonty of
cases however so long as there 18 a trace of

each day, and that this 13 undesirable as 1t
volves overwork of the pancreatic cefls that, as
the unne should be kept quite sugar free the
only method of controling dosage 13 frequent
blood sugar estimations  Thus objection may be
true 1 theory, but practically control by unnary
examination alone wworks very well and, af the
dosage of msulin 18 only gradually mereused, 1s

possible, and even dangerous, to give vacanes
witl out opsomic control  that to do g0 was to
mvite disaster from a negatine phase Now
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vaccines are given freely by all practitioners, and
I inagine that the estimation of an opsontc mdex
18 a rars event

In both cases the examination of the blood was
essentral i the imtral experiments, but ean bamore
or less dispensed with as experience 18 gumed

At the beginning of treatment, both an evening
(1 hour after supper) and a mornmg (before
breakfast) specimen of urme should be exammed
daly  These are conventent times for a patient
to get spectmens, and both can be brought to the
doctor m the mormmng What one expects fo
find depends on whether the patient 18 a mild
case who 18 having only a smgle morning dose
of insuhn, or whether ke 1s a more severe case
who 15 having two doses, one m the morning
and one before tea  In the former, who has farr
sugar tolerance, the effect of the mornimg dose of
msulm lasts all day, but 13 becoming exhausted
by the evening, with the result that he has no
glycosuria during the day but a trace appears
after supper The mght's fast abohshes this
agarn, so that the morning specimen 15 sugar-fres
In the latter, where the tolerance 1s not so good,
the effect of the mormng dose 1s passng off by
the afternoon, but the second dose remforces the
effect. There 15 no glycosurta till early the next
morning

The dose of insulm should be increased uatil
there 18 Just the faintest trace of sugar 1n ether
of the specimens ~ After the treatment 19 ests)
lished, an intelligent patient can regulate thed
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himself and safely keep us urme entirely sugar
free The examnatton of the urme shows him
if he 1s having too hitle msulm, and ll]ns own

acetone

" 3 only a
small quantity of the former and none of the
latter, no anxiety need be felt and no change 1n-
dicated I, however, there 18 much acetone (as
shown by the mtro prusside test giving a distinet
colour within half a minute), or if the fern
perchlor test 1s definitely positive, the fat in the
ﬁlft 18 diminished and the carbohydrate inereased

wien the necessary dose of msulin has been
ascortmined and the proportions of carbohydrate
and fat adjusted, the further regulation of the
diet, 1f any 13 required, 1s made on the lines des-
cnbed previously, where the patient has been
rendered sugar and tcetone frec without the use

ofinsulm  In the unlikely event of the diet of
92NN antrw ok wm —a P 1 T

ctent na shawn he 1nd alann £ b2 o3

1t 1t does, tha carbohydrate must bencreased and
the dosage of msuhn also increased if necessary
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After the imtbial stages of treatment, patients of
average mtelligence may usually be trusted to
examine therr own urine This 18 not only a
great saving of time to the doctor, but impresses
on patients the necessity of adhermg to the pre
scribed diet T have always found that patients
who test therr own urmes are the most satisfactory
ones  The evil of any surreptitious addition to
the diet 18 forcibly brought home to them and
they do not offend again Al they require 15 a
spirit lamp, some Fehling’s solution, some dilute
hiq ferr: perchlor and some test tubes There s
a practical point with regard to the latter Seo
that they are provided with small test tubes,
about }1nch, instead of the usual large ones
This allows a great saving of Fehling s solution,
which 18 quite a consideration to people of
moderate means, when frequent examinations are
being done  They should enter the resultsma
book daily, which 15 shown to the doctor when
they report themselves

Who 15 to admnister the mngulin? T the vast
majority of cases 1t 13 1mpossible for the doctor
to doso The exigencies of his work make 1t
out of the question to see 4 patient twice, or even
once daily at a specified time, and that usually an
inconvenient one Even if he could do so, the
cost to the patient would be prombitne Some
times 1t 18 possible to arrange that a nurse should
give the njections, and district nurses have been
Lind enough to do 1t for some of my hospital
patients when they left the mstitution  Usually
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the patrent has got to learn to inject humself,
and, a8 a rule, there 15 no difficaliy m teaching
fm how to do 1 antiseptically One has to
1o * " Hetws
with

some

tincture of wdine, a hittle lysol, and some cotton
wool A small quantity of ether 1s poured wto
a clean egg cup  Alfter taking the wire out of
the needle, ¥ 15 put on to the syringe, which 18
filled and emptied of ether several times, taking
care that the necdle 18 quite submerged 1o the
ether 'Tho piston 18 worked up and down several
times ta get rid of all the ether  After putting a
drop of lysol on the rubber stopper of the mnsulin
bottle, the necdle 1s nserted, and the requisite
amount of ingulin drawn upatothesyninge The
area selocted for the mjection 18 then rubbed
wgth n's‘mall preco of cotton wool soaked 1n the

with ether, dned agam, and the wire msert:d
m the needle  The reason for advising & mamm
synnge, mstead of one graduated 1 ¢ ¢s , 15 that
- mimms better
<8 mio mmms
. . 9 m ,practically
vas Gl wan i iv m 'Lhen, s you wish the
patient to have 10 unts, the dose 18 05 cc_or
8m The mte of njection 13 mmateral  For
pattests who are mjecting themselves, the upper
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part of the chest m men and the outer side of the
thigh m women are sometimes found more con
vemtent than the arm At first I was very
doubtful of allowing patients to mject themselves
m case they would get septic arms, but, after six
months experience of about forty patients 1
jecting themselves once or twice daily, there has
not been the shghtest trouble Occasonally,
after mjection, there 13 said to be some redness
and swelling due to protemn reaction, but I have
not geen 1t

Expense In spite of the recent reduction, the
price of msulin 18 very lngh The 5 c ¢ bottle
contarning 100 units, costs 125 6d , which works
out at about 14d per umt Employed men and
women are all right, as sured persous are
entitled to have msulin supphed free under the
Nattonal Health Insurance Act Incidentally,
all panel practitioners should know that the cost

of this and sumilar preparations 1s kept m a
i o thabihawa o nn ol of being

The case
or very

moderate means, or the wives of working men, 13
very different While the cost of a small daly
dose, such as 10 nmts (1s 3d ), may be managed,
1t 18 1mpossible for them to afford, say 30 units,
costing 38 9d per dny, especially asthe necessary
diet 18 more expensive than an ordmary one
The Swansea hospital authorities are generously
supplymg with insulm, on leaving the hospital,
all 1n patients not bewng msured persons, who are

PO
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cortified by the physician in charge as being suit-
able cases, provided they report themselves at the
hospital at prescribed times (usually every two
wecks), 8o that blood or other exammnations can
can bo made as required. The preliminary stay
1 hospital weeds out patients who are not pro-
pared to submut to dietary restrictions, and those
who have not sufficient mtelhgence to carry on
the treatment outside. This still leaves untouched
the problem of the middlo class patient, and I



CHAPTER VIII
Hyrogrycamia

THE normal fasting blood sugar, as we have secn
1n a previous chapter, 13 from 80 to 120 mgr per
100 cc The essential action of msulim 18 to
lower the blood sugar, and, if by excessive dose
or by the administration of an ordmary dose not
followed by a meal, the blood sugar 1s unduly
lowered, a condition of hypoglycemia results
Nothing much happens until the blood sugar 18
reduced to about 60 mgr At this pont a tram
of symptoms appear, to which has been given the
name of hypoglyemmic reaction The time of
occurrence 1§ variable If the msulm has not
been followed by food, the reaction may appear
m half an hour, 1if 1t has been followed by food,
the reaction may not appear t1ll some hours later

ness of vision, tremor, and nearly always profuse

perspiration  If no treatment 18 given, spontaneous

recovery may take place, or the patient may pass

mto a state of coma and death Fortunately,

prompt recovery takes place, when 10 to 20

grammes (} 0z ) of glucose 18 given by the mouth
90
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1f this 18 not available, a few ounces of orange
Juice, ordmary cane sugar, or even milk does
well  For slight symptoms, a cupof tea with two
or three lumps of sugar does very well If coma
has developed so far that swallowing 18 imposstbe,
about 200 cc of a b per cent solution of glucose
should be given subcutaneously or intravenously
A mimilar solution may be given rectally, while
the apparitus for subcutaneous or intravenous
njection 18 being prepared, and m1y be effective
In a comatose case, 1 cc of 1 1 1000 solution
of adrenalin should be given intramuseululy
Adrenalin causes any reserve of glycogen in the
liver to pass mto the blood as sugar  kvenaf st
18 effectivo 1n rousing the patient, sugar should be
given 28 soon as possible

All patients should be warned of the danger of

that they know what to look out *

Tho actual cause of the *
18 probably the malbihty of tho obta
normal supply of sugar * 1
blood sugar 1s reduced

In the early daysof
alarming experiences of
as shown m the fol’

i
'
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case, ngmuch as the patient experienced both
diabetic coma, and later on hypoglycemc e
action

CASE 6 —A woman, aged 88, with two yewrs history
of diabetes Has lost 5 stones in weight Double diabetio
cataract causing total bhindness Looks wretchedly it
depressed and emaciated Passing 82 gms sugar daily
Acetone and diacetic acid Her case 13 described fully
1n connection with drabetic come

She was on 80 umts of msnlin dady withoul much
effect oo the urine and blood sugar, when the dose was
mereased to 60 umts i three doses of 20 umts each
At the end of the first dn,y she wag sugar zmd ncetone
free  The same t: d the
day, but about 9 pm she becs.me rather drowsy, and at
10 pm became almost completely comafose, and was
sweating profusely Urnne drawn off by catheter con
tuned no sugar, acetone or dracetic acid  The blood
sugar was 60 mgr Fifty grme of glucose were given
with great difficulty by the month, and 1n 15 mmutes the
patient had completely recovered.

This alarming exporience should have been avoided
first by increasing the dose of msuln more slowly, and
secondly by lessening the dose on the second day, when
the urine was sugar free, or by exammng che blood to
ascertain how far the sugar content had

Another case 18 of interest, 158 a
very small dose of msulm m.,
glycemia pore,
CasE aged Gi threo ,
diabetes > 48 gms of
the urin trace of
fasting was not doing
dietotic wns given 10
each day The urintry

to a trace, , abont
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breahfast, he got a defimte though not severe hymo

glscoemio renction wiich was promptly relicved by the
admimstration of suger I do not see how even ablood
sugar examnation thit morning could have avorded this
reachion a8 there was a troce of sugar m the unne, and
his leak pomt was not low

It can be readily understood that the greatest
danger from hypogly cemia would occur when the
reaction took place 1t mght A patient might
pass from ordinary sleep to a state of coma and
death, so that there would be no opportumity of
treatment I do not know that any such catas
trophe has actually happened, but the possibility
emphasises the necessity of never giving msulin
near bed timo

Aga, the danger of a reaction 18 much greater
during the first fow weeks of treatment than at a
later date The reason for this 1s, that m the
carly stages there may be very htilo reserse of
glycogen in the hiver and muscles for the blood to
draw on, ag 1ts own sugar content falls, whereas
later on a reserve his been bmlt up Out of
some I!mny‘ ho?pllachasc‘x; who sinco d:schar;‘m

forgot all abont hia ter until reminded of 1t by
tho onset of hypoglycumic symptoms As he
had nlready had one reaction while n hospita)
ho recogniged the symptoms at once, swallowed
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20 grams of fat and will produce about 1,200
calories The patient being 1n bed these calortes
are sufficient

Insulin should be given m doses of from 10 to 40
umits daily, the actual amount depending on blood
sugar and the effect on the urme It must be
constantly remembered that what we are treating
now 18 acidosis, ze, we want to geb rid of the
diacetsc acid 1n the urne  The amount of sugar
which 18 being excreted does not at the moment
trouble us  There 15 no need to give foo much
carbohydrate, but so long as there 1s diacetic acid,
our aim 15 to have at least a good trace of sugar
present m the urine, so that we are cerfam o
having enough sugar in the system for the
msulin to work on, and so permt the proper
metaholism of fat  Inshort the msulin 1s pushe
unti] the urine 1s acetone and diacehe acid free,
while enough carbohydrate 15 given to keep the
blood sugarabove normal Thiscanbe ascertamed
either by blood sugar examination or more simply
by keeping a constant trace of sugarn the urie

This meuln treatment of acidosts 18 wonderfully
successful When cases are got at this stage [
have never seen 1t fa1l to bring about strikimg an
rapid improvement  When the actdosis has been
cleared up, the diet 1s gradually readjusted and
treatment of the underlyng diabetic condition
mstituted



CHAPTER X

Turevpine Coxa anp Coxa.
1 Ozpivazy Trre o Coya AesoCIATED WITH
Actposiz

Tueee 15 no hard and fast line between this
and the last group of cases, There is uftex} a
gradual progression from acidosis o impending
coma and complete coma  Occastonally,howerer,
the onset of coma 15 quite sudden. The patient
without previons warmng, and perhaps without
any knowledge that he is suffering from any
ghse;se{ is suddenly ’atlaclfed“wigb weakness,

constant attention and to have skilled nursmg
asmstonce  As, however, there is often po
opportunity to get the patient removed without
tho loss of valunble timeit is very necessary that
all pracutioners should be familiar with the

eymptorns of the condition and the best line of
treatment

Symptoms
The first warning symplom is often anorexia
with gastne diseomfort or pain, followed by
01

e
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20 grams of fat and will produce sbout 1,200
calories. The patient being in bed these calories

are sufficient.
Tocutin chanld ha efvan in dnoag of fram 10 t0 40

blood

o . + 18t be
constantly remembered that what we are treating
now ig acidosis, e, we want to get rid of the
diacetic acid in the urine. The amount of sugar
which is being excreted does not at the moment
trouble us. There is no need to give too much
carbohydrate, but s0 long as there is diacetic acid,
our aim is to have at least a good trace of sugar
present in the urine, so that we are certain of
having enough sugar in the system for the
insulin to work on, and so permit tho proper
metabolism of fat. Inshort the insulin is pushed
until the urine is acetone and diacetic acid free,
+while enough carbohydrate is given fo keep the
blood sugarabove normal, Thiseanbe nscert_amed
either by blood sugar examination or more simply

by keeping a constant trace of sugar in the urine.
- LR L _.-..,:...t..ny

rapid improvemer
cleared up, the
treatment of the
instituted.



CHAPTER X

Inrexnping Coma axp Coma
1 Ozpinary TYPE or Coda ABSOCIATED WITIL
Aciposis

Tncee 1s no hard and fast line between this
and the last group of cases There is often a
gradual progression from aeidosis to wnpendmg
coma and complete coma 11y, howover,
the onset of coma 15 quite sudden Tho patient
without previous warming, 1nd perhaps without
any knowledge that he 13 suffermng from any
(Lllse'\ae, 18 suddenly nttacked with weakness,

ndnnha aimnanna and meadeal e -

the practitioner 18 able to give them close and
constant attention and to have skilled nursing
asmstance  As, however, there 15 often no
opportunity to get the patient removed without
the Joes of valutble time 1t 18 very necessary that
all practitioners should be fimiliar with the
symptoms of the condition and the best hme of
treatment

Symploms
The first warning symplom 18 often anorexia

with gastric discomfort or pam, followed by
101
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20 grams of fat and will produce about 1,200
calortes  The patient being 1 bed these calortes
are sufficient

Tnsulin should be given in doses of from 10 to 40
units daily, the actual amount dependmg on blood
sugar and the effect on the urine It must be
constantly remembered that what we are treating
now 18 auidosis, 2e, we want to get nd of the
diacetic acid in the urme  The amount of sugar
which 1s bemng excreted does not at the moment
trouble us  There 1s no need to give too much
carbohydrate, but so long as there 18 diacetic aeud,
our aim 18 to have at least a good trace of sugar
present 1 the urine, so that we are certam of
having enough sugar m the system for the
msulin to work on, and so permit the proper
metabolism of fat  Inshort the msulin 1s pushed
until the urine 18 acetone and diacetic acid fres,
while enough carbohydrate 15 gnven to keep the
blood sugarabovenormal Thiscanbe ascertaned
etther by blood sugar exammation or more simply
. 1

A~ o mabont bwana af g oaw ntha nrine

treatment of the underlymg diabetic condition
mstituted



CHAPTER A

Inerspmng Coya awp Coma
1 Oupixary Tyrg or CoMA ARSOCIATED WiTH
Aciposis

Tuerr 15 no hard and fast lhine between this
and the last group of cases There 18 often a
gradual progression from acidosis to impending
comn and complets comn 11y, hor T,
tho onset of coma 13 gquite sudden The patient
without previous warning, and perhaps without
any hnowledge that he 18 suffering from any
?IBO:\SO‘, 15 suddenly ‘x\tlac!ted w1‘th weakness,

comstant Attention and 1o have skilled nursmg
asséistance  As, however, there 1s often no
opportumty to get the patient removed witbont
the loss of valuable time 1t 1s very necessary that
all practitioners should be familar with the
symptoms of tho condiion and the best hine of
treatment

Symptoms
The first wanung sympiom 1s often anorexia

with gastne discomfort or pam, followed by
0
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20 grams of fat and will produce about 1,200
calorties  The patient being m bed these calories
are sufficient
T Al 1 Al - B . Ta: 10
d
- .
constantly remembered that what we are treating
now 18 audosis, 1e, we want to get rd of the
diacetie actd mn the urme  The amount of sugar
which s bemng excreted does not at the moment
trouble ug  There 1s no need to give too much
carbohydrate, but so long as there 18 dincetic acid,
our aim 15 to have at least a good trace of sugar
present 1 the urme, so that we are certam of
having enough sugar m the system for the
mgulin_ to work on, and so permit the proper
metabolism of fat  Tn short the msulin 1s pushed

until the urine 18 acetone and diacetic acid free,
1 L L dunin « e an ¢nkoonfhe

by keeptng a constant trace of sugarin the urme

This msulin treatment of acidoss 18 wonderfully

suceessful When cases are g(zt at this stage i
- L%

=1 aman
1
o 1
treatment of the underlying diabetic condition
nstituted



IMPENDING COMA AND COMA 103

glucoss1s available give 15 grams (¥ oz ) dissolved
m hot water, 1f not, give the juice of « large
sweet orange which contamns about the same
amount of glucose Failing these, give a cup of
hot waaLAtrea contm‘mug a tnblespoo&iul of ordinary

- PO -

more sugar The dose of msulm will depend on
whether thero has been mmprovement in the
climical picturo or 1n the umne If hitle or no
1mprovement give another 15t0 20 umts, whilef
there 18 decided improvement & te 10 may bo
gufficient The urine 1s examined again every
two or three hours and a doso of wnsulin, followed
by sugar, continued until the urine 1s free of
diacetic acid Tt 18 dufficult to say exactly how
mauch sugar should be given, but the urine should
never Lo allowed to become sugar freo until the
patient 18 well out of danger

Duning this time other measures are being
employed  The patient should have complete
rest 1n bed with plenty of blankets and hot water
bottles The bowels are clewred out with an
enoma  He should be given hot water, weak tea
or coffec, bovril (but not milk on account of the
fat 1t ) Thead on of fluid must
not be ovordone, the usual allowance bemg one
pint every threo hours for an adult, and half this
amount fora chuld  I€the pulse 1s unsatisfactory,
digitahin or stropanthin should be given hypo
dermically  Since the advent of insulin there




102 INSULIN IN GENERAL PRACTICE

nausea and vomiting  Sometimes the character
1stte heavy sweetish odour of the breath, sud to
be due to acetonme, 13 the first thing notreed
Other symptoms are pam i the back and legs
with muscular wenkness, resflessness, headache
1nd drowsiness, flushed cheeks, dry tongue, feable
pulse If unrelieved the drowsiness passes nto
complete coma, which 18 charactertsed by the
abnormal type of breathing The respiration 1s
slow and deep, the socalled “air hunger of
Kussmaul

Examimation of the urine shows that 1t 1s full
of acetone and diacetic acid with a larger or
smaller quantity of sugar  Contrary towhat one
might expect, the blood sugar 15 often not very
high, perhaps round about 200 mgr

Dragnosis

In the later stages this 1s usually obvious If
a case 18 seen for the first ttme 1n coma and the
diagnosts 18 m doubt, draw off a specimen of the
urine If sugar and acetone or diacetic acid 1y
found, treat at once as diabetic coma

Treatment

This depends on whether 1t 15 a case of
impending or of complete coma when the patient
18 unable to swallow I either case the first thing
to be done 1s to grve an tnyection of 35 to 30 unitsof

msulin N s N

(a) Impending

Assoonasy n
jected, give . o
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ker leth eya and gave her vory good vmion  Gho is still
in fair health, sugar nod scotono freo and with a nearly
normal blood eugar. She 1s able to take » moderate
diet, about 1,800 calenes, but requires 56 to B0 amts ol
Insalin dadly et 1 d

6s Bt one time she could take & munar diet with 49
umts daily.

CAS® 9,—Nap, aged 62 Has had dsabetes for vight
yenrs, iatterly catarict both ayes  Looks wenk and ul
Unno contows 95 grams sugor dasly  Acetove present
in Jarge qrantity buk o dcetic acd  Fastng blood
sugar 200 mgr  Treatment by Grabam's ladder dieb waa
hogun, but on the 7th day be developed severe serdoars,
He was very drowsy asd <omited, and had the che=-t

Istia breath. Gavo sumslar ¢e~-t . L}
casa, and nee ~ . - 1
apac ’ * .
Rad & ¢ wuy
resul

Oas Tl upeu B3, sdimitied to hospudal on 25th
Apni, 1823 One year's hustory of dinbetes with vsun}
symptoms of polyura, thuest, weakness and fuss of werght
{iwo stones) Looks very ul, drowsy, has odems of
ankles and soptie spats a3t over body  No kneo jerks
Passing 118 grama sagar dady with moch acetons and
dincobicnesd.  Fasting bleod sugur B90 grams  Ordmary
jrestinent by ahnecptery rest ete, tred for o fow days
bat ho becamo worse  The breath smelt etrongly of
acetone, there wae moch acetons nad dwcetio ncid m
urino, bo was becoming very drowsy und alightly
eynnosed.  §lmtlar treatmonb was given and the azidosis
quickly vanlshed and he looked o different man, We
got him gy to v diet of 4,800 calonea®Whila remalning
sugnr and acetano {ree and with o lasiing bloo ~
100 ta 120 wgr but to do Uns ho ~y
ol tosatin dasly  Thiscase s of
o has been able’ {o aaimiate o
with 80 uaite dafly sithough N
work which shaws ~  fin <

e e %

,.
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has been much discussion as to the advisability
of giving sodwm bicarbonate or other alkahs
Some authonities say they help, while somo affirm
that they are actually harmful As I never saw
any result from alkalis in cases of coma before
the days of msulin, I think they are just as well
omitted.

The treatment at this stage is usually success
ful Thave had three cases who all recovered
and did well afterwards The following one may
be taken as typreal

CASE 6 —Woman, aged 88, with two jears history of
dinbetes Haug lost 5 stones in weight and had double
catoract, causing total blindness Looked wretchedly
1:11,‘deprsas‘ed and emaciated Passing 82 grams sugar

strongly of ncetone and she was very drowsy She was
pub on wsulin, 10 units every two hours at first, and
subsequently at longer intervals, 10 grams of glucose
or 1oz of bread with some sweet tea bemng given after
each doge It was three days before the acetone had
completely disappeared from the urine, but the patient's
conditton soon changed marvellously From bemng
drowsy, dull and depressed, she became bright u.n'd
cheerful Bhortly after dietetic treatment on Graham's
plan was tried but without suceess Her tolerance for
carbohydrate appeared to be practicelly ml She wes
then pat on 1snlm 10 unts three times o day but, withn
very moderate diet, still kad much glycosuria acetopuny
and a high blood sugar  'The insolm was rassed to 20
umts threo times o day which cleared everything up,
but caused o severe hypoglycemic renction which was
described on page 92 Tho catarach was removed from
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proviously cleinsed with ether and rodine, the
reservorr rased to about 2 fect and the requisite
~mount run slowly m U 1t does not run m well
another place can be tried  If the patientis so
il that ¥ 18 doubtiul whether fluids will be
absorbed from the subcutaneous tissues, the
glucese solation of the sime strength may be
guen mtrvenously and the insehn by the same
route and at the svme ttme  In three hours or
earlier 1n the sbsence of improsement, the urme
18 drawn off, and if 1t contains acetone or dizcetic
acid a farther 10 to 20 unnts s gven followed by
the samo amount of sugar Tlus process 1 re
peated obout every threo hours tifl the acdoms
19 controlled  The msuhin must be pushed but
vover sufficiontly pushed in relation to the sugar,
as to render the urme sugar froe It sili be
readily understood that if this were allowed the
tHood sugnr might drop to anch an extent as
to causo & lypoglycemic reactton It 13 no use
saing o patient {rom diabetic coma to plunge
himntothe coma of bypoghyeuma Blood supar
exunmation 18 4 great help i controlling the
amount of meulm and sugar required, bat the
periodic examination of tho unne as detailed
abave 18 gonerally suflicient (o avoud danger It
P

may scem unn armful, to
admimster gl tvod sugar
1 already ¢ g inio
theoretiea T
exporin

wmauha
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() Complete Coma

The 1nitial mdication 15 the same as 10 1m
pendig coma, but here 1t 18 2dvisable to give 30
umits of msultn at once The difficulty 1s that
the patient caunot take anything by the mouth
80 the necessary sugar must be ntroduced per
rectum or by subcutaneous or mtrayenous m
Jection  If the lower bowel 1s empty 2 300 ce
(about half & pmt)of a 5 per cent solution of
glucose can be given slowly by this route If it
1s not retamed, or 1f the apphances are ready to
hand, 1t 18 better to proceed at once to give a
subcutaneous injection  In this case, the strength
and quantity of the glucose solution 15 the same
but of course strict antiseptic precautions must
be taken The sumplest plan 18 to use one of the
glucose tubes supplied by the varmous drug
houses The contenis of one tube are diluted to
one pmt with boiled water which makes a stenle
& per cent solution If one of these tubes 1s not
to hand, though 1t 18 n very useful thing to keep
for emergencies, a solation must be made up
from pure glucose and boiled water, the pro
portiong bewng 1oz to a pint  An outfit such as
18 usually carried 1n a midwifery bag does very
well or an ordmary aspirator needle attached to
about threo feet of Tubber tubing with 2 smtable
glass reservoir above  The barrel of an all glass
10 or 20 cc syringe will do m an emergemncy
The whole outfit 13 boiled and filled with the
sterilised glucose solution  'The needle 1s mserted
under the skin of the chest, the sk having been
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proviously cleansed with ether and rodme, the
reserioir ratsed to about & feet and the requisite
~mount run alowly m If 1t docs not run m well
another place ean be tried  If the patient 1s o
i that it as doubt{ul whether flmds wall bo
absorbod from the subeutaneous tssues, the
glucose solution of the svme stremgth may be
gnen intravenously, and the wmsuhn by the same
route and at the same time  In three hours or
earlter m the absence of mmprovement, the urine
15 drawn off, and «f 1t contarns acotons or dracetic
acid a further 10 to 20 umts1s mven {ollowed by
the same amount of sugar TFhus process 15 re
peated about overy three hours hll tho acidosis
18 controlled  Tbe wsulin must be pushed but
never sufficiently pushed 1n relation to the sagar,
a8 to render the unme sugar free 3t will bo
readtly understood that if this were allowed, the
tood segar might drop to such an extent as
to cause o hypoghycemic reaction It 18 no use
suing 1 prient from diabetic coma to plange
himintothe coms of hypoglycemia  Blood sugrar
examination 18 1 grext help w controlling the
amount of nsuhn and sugar requived, but the
poriodic examination of the unne as detailed
aboso 18 generally sufficient to avend dunger It
ma) ecem unnceessary, and mdeed barmful, ta
admimster glucose to a patsent whosc blood engar
i already oxeessno but, without going o
theoretical consderations it hae been found by
experience that coma patients do better with
wsubin and spgar than with osuhn alone
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Especially when blood sugar estimation 18 nob
available, 1t 15 much better to err on the side of
giving too much sugar than giving too hitle

The same general directions apply as n the
case of impending coma  The patient 15 of courso
in bed and Lept warm with blankets and hot
water bottles Unless the mmtial dose of glucose
18 being grven per rectum the bowel 1s emphed
with a goap and water enema, and the heart 15
supported with digitalin, ete A certain amount
of flmd 18 bemg given with the glucose, but a
total amount of one pint every three hours should
be aimed at 1 an adult This can be made up
by rectal, subeutaneous or m exireme cases
travenous mnjections of normal saline  In hosptal
continuous rectal admimstration by the thermos
flask and drop method of etther normal saltue, or
normal saline and glucose 18 of great value

Just befors msubn became available I had
threo cases of diabetic comn all of whom died
Since then, although I have had 2 good many
~ases of 1mpending coma, I have had only one
ase of frank diabetic coma, and this crse was
1dmitted 1n a moribund condition

CABE 10 —Gurl aged 20  History of diabetes for some
nonths _Bhehnd gone mto 5 state of coma sixteen hours
efore admission On admussion she was wasted to
Imost Lterally skin and bone she was deeply un
onscions, breath smelling of acctone and the urine
rawn off with the catheter contuned much sugar,
cetone and dincetic actd Thiety umts of msuliz were

wven subcutapeously and glucoso and salme given
stravenously by the saphenous vein s 1t wag impossible
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to find iho ve na i the arm  Bho never recovered ton
scronsness and &ied shorlly aiter admission

Howosor, thero ate 2 good many cases on
record of completo reovery alter even complete
coma of thus type, so that hope should never bo
abandoned The koynote of treatment 1w un
medinte, large and repeated doses of mnsuln
“Pbaffered  as the Ameneans say, by adequate
doses of ghacose

2 Qouma of tur Pour QrEsative Tyrr

The seeond group of comn cases characterssed
b3 abundant glyeosussa very high blood sugar
but littls or no acdosss are not nearly soamentble
to treatment

DPathology

1 hilo the consensun of oprmion s thet ordmary
diabetac comn with acsdosigis cansed by the toxie
cffeet on the bram of the oxybutyrie aerd 1 the
airculating blood, there does not appear to bo any
gatiefactory explanation of the cause of the coma
m the group of cases which we are now con
ardening Thero 1s httle or no acmdeste and
presumably thers can bo no great excess of
oxybutyne serd wn the cuenlating blood  The
mere oxeess of blood sugar eannot be the eause,
zs 1t mny 1iso to the same hought without canamng
any symptomsof comn  Agam trmight Lo argued
that although sugar 18 present 1 oxcess sn the
blood, the bram cells are no Jonger able to uso o,
nnd that coma really results from a deficieney of
avaslalle sugar  This secms unlikely ag the
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the left great toe was black, fairly dry, and with a fanly
defimte lme of demarcation, but the dorsum of foob
showed some hnes of infl 1on and was hab
tender There was also a black bleb at mner sarface of
right great toe He was passing 172 grams of sugar
daily and the urine contained a small qrantaby of acetons
but no diacetic acid  Blood sugar 898 mgr General
condition fairly good (Urne slight trace of albumen)
He was kept 1n bed, the toes kept dry and clean and
given o diet 776 grams of carbohydrate and 8
total caloric value, with a daily allowance of 20z of
alcohol, of 2,400 calories  Insulin was grven in gradually
ncreasing quantity, but 1t was not until a dose of 80
umts twice daly was reached that the urme became
practically sugar free end the blood sugar became
reduced to 180 mgr The gangrene did nat spread and
novw five months after onset of gangrene, tho nght toe
has healed up after the scparation of n small slough
while the left great toe sloughed off at the original line
of demarcation and has almost healed.

CASE 16 —Man, aged 58 Hstory of dibetes for
cloven years Nine months previously had dry gangrene
of little toe of mght foot which sloughed off, and he
recovered Kept pretty well tall threo weeks before 1
saw him, when he had got a small paich of gangrene
below bell of rght great tos, which was now moist and
tending to spread along sole of foot Urmne contamned

46 per cent of sugar, acetone but no dmacete acd
- . - o~ mL e & o Vharl

but the gangrene continued to sprend The leg was
amputated above the knee but there was a large s}er}gl:
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The other crse wrs gangrenc of s toe followng
tho openung of o gmall abscess  He was fechng
1lf when admatted to hospual but was so much
better after a woek or so oninsubin with amiable
diet, that he mmsted on leaving hospital, and ¥
have been unable {0 trace hum

These are by no means brithant resalts and ¥
am not convineed that they are any better than
they wonld have been without msubm

W here insulin has very definitely rmproved, the
proguosts 18 that 1t gves the patient a much better
chanco to standoperation 1f amputation s vequired

It seems quite probable that if these patients
had been having meuln {or thorough dietetic
ircatment if that by stself was enough) previous
to the onset of gangreno, that tho gangrene might
huve been provented  Betler sull would be
carhier treatmont to prevent the occurrence of the
arteral degeneration without winch gangrone
would not take place 4t all



CHAPTER XII

Sepric INFECTIONS

Ir hag long been Lnown that diabetes may be
greatly aggravated by infection, and that on the
other hand dibelics are particularly susceptible
to at least some mfections  Perhaps this 1s most
clearly shown m their lack of resistance to the
staphylococcus, the caugttive orgamsm of both
boils and earbuncles So prone are some cases
to infection ' e ’ 1
mjection  (
Every time " .
with strict antiseptic precautions, the shin bemng
rubbed with ether and then 1odine, he develo)
a large septic spot at the point of puncture lhe
arms became so painful thatit was a problem how
to carry on By way of experiment I instructed
the sister to give the mjection 1n the way Ilearned
from Sir Almroth W right, v1z , by putting a drop
of pure lysol on the shin and mserting the needle
through the drop  We had no more trouble, and
the hint may be useful to anyome who comes
across a stmilar cise

Carbuncles and boils are by far the commonest
mfective conditions comphicating dibetes  The
latter are seldom dangerous, and 1ndeed they are
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often useful in d g ion to the ty
of o unpary exammnation  The ordipary treat.
ment of diabeles usually clears up the condition,
Lut 1t may be supphmented by vaccmes Car-
buncle on the other hand 18 a very seroms
oomghcauan‘ and must be the immediate cause
of death m mauy diabetics  Unless treated
cnergetically the patient 18 apt to go nto a state
of coma, and as the coma 18 usually of the post
aperative type there 1s hittle chanee of recovery

The treatment 18 the ordinary one of tomes and
stimulants, frce opening and scraping away of
sloughs  ‘The diet should be an eamly digested
ong and contamn & fair amount of earbohydrate,
whitle insulin 18 given 10 sobstantial doses, say,
20 units three times a day, controlled as before
by the oxammation of the urme and the bleod
Enough should be given to brng the urmary
sugar down to a good trace, and to bning the blood
sugar to a hittlo under 200 mgr , and toget nd of
any acidoms If there 18 much acdems it @
sometimes well to wast for twenty four or thirty
s1x hours belore ncision and seraping so a8 to
got the patient wto better condition  In a easo
recently under my caro we did ths, and at the
cnd of the tume found the patient so mach better,
and the earbuncle breakmg down and discharging
an freely that no operation was requred

There 1s no doubt that tho mtensive use of
machn 1n this condstion hastens resolution and
mmimses the nsk of coma

Withregord to thead of het
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in diabetic cases Nitrous Oxide, either alone or
with oxygen should be chosen I have never
seen harm result from 1ts use even when given
early 1n treatment



CHAPTER XHI
MisceLLareovs Nores  ConocLusion.

Ultmate Effeet of Insulin Treatment on Sugar
Tolerance,
Tre time that has clapsed mnce the mireduetion
of waulin 15 much foo short {0 say whether patients
who have been restored to health by sts means
will heep well and hive out tho sllotted apan, and
if so, whather the dose con remain statiosary,
whether 1t will have to be wereased, or whether
t ean be gradually reducod and ﬁnslly dispensed
with  In other words wm their sugar foleranco
remain or far
a3 My eeses 0( eages goos the great majorty
require to keop up the same dose, a fair number
have been able to decrease 1t uné on)y xme, Gase
6, has had to it mat,
10 Case 9 wiach has bLeen nhand) menumcd tho
fo)]owmg cago 18 anather mnslmuon of grently
shows the

and

wonderfn! effects of manhn —
Cask 17 —DBoy, ared 17 Lustory o evdden onset of
diabetes Lhreo wroks before sdmission,  Previcuely ho
wan 11 good health but one day wes thirsty and fal¢ liml
and the taltowsng day was too (i tosnto work, Contition
became rapndly wores sz apite of dntetic treatmont,
On unmls-xnn. Lo vwms thm, xvmr:bui anemic xnd
g 0 percenk. sugar,

m
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