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The met=bolism of the ezrbohydrates
of the food is accompsnied by the production
of a long series of intermediute products.
Only two of these are sufficiently stable to
allow their presence on accumulation to be
celculated by chemical methods. They are
glycogen, and glucose, the former sasccumulating
in the tissue cells in colloidsl form, the
latter dissolved in the circulsting fluids of
the body.

The increase of glucose in the blood
can only be the result of:

(1) Absorption of sugar from the intestine

(2) Following the hydrolysis of glycogen,
perticulerly in the liver

(3) The formstion of glucose from non-
cerbohydrate substances, e.g:
amino-acids.

The diminution of the glucose content
of the blood can be the result of:

(1) Oxidation in the tissues

(2) Excretion by the kidneys

(3) Polymerisation into glycogen

(4) Conversion into non-czrbohydreate sub-
stances such sz fat,

The estimation of blood sugar in
health and in conditions arising from disease,
throws light on the behaviour of one or other
of these processes, but the results can only be
of value provided that the processes other then
thet under investigation are normal.

Since Clsude Bernard (1) showed the
presence of glucose in the circulating blood,
blood sugar estimation has been recognised es
all important.

The recognised methods are two:



(1) TITRIMETRIC METHOD,- The reduction of
cupric to cuprous oxide in alkeline so-
lution by the unknown Sugar Solution is
determined by titrating the letter, either
with ferric Sulphate and perms ng&nate as
in Bertrand's (2) method, or with free
iodine &s in Bang's (3) and MacLean's (4)
method and their modificetions,.

(2) COLORIMETRIC METHOD.- The development of
2 red colour due to the reducticn by the
suger solution of picric acid to sodium
picramate, or of & blue colour due to the
action of cuprous oxide on Folin's phenol
reagent (tungstic acid) is measured guanti-
tetively by the colorimeter (5, €, 7, 8).
The colcorimetric method ususlly gives =z
higher resding than the titrimetric.

The following tsble shows the percentage
blood suger (a) in a normel cese, (b) in a
case with ursemic convulsions, (¢) in & di-
abetic patient as calculzted by the two

methods:
METHOD PERCENTAGE GLUCOSE
Tltrlmetrlc - Beng's (a)O 097(v)0. 138(0)0 154

Colorimetric -~ Benedict's (8)0.118(b)0 .151(c)0.188
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The Blood Sugazr curve after ingestion of
glucose and its varietions in the normal sub-
jeet must be understood before we cen claim
deviations from it in disease.

BBHE‘(3) wes the first to show thaet
the sugar of the blood teken from the vein of
a rabbit was increzsed efter the introduction
into a sterving animel of 2-10 gms. of glu-
cose or starch by stomach tube. The msximum
wes reached in about one hour, and it took
ebout three hours to reach starvetion level.

Bandouin (2) in 19208 and Frank (10)
in 1910 estimeted the blood suger in the hu-
man subject before and one hour after 100
gms. glucose. They found it reised in sone
cases and uneltered in others.
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Jachau (11) in 1911 made further
observations on heslthy ceses and also in
cases of diabetes, chronic nephritis, and
Jjaundice, He estimeted the blood sugesr &t
hourly intervsls after 100 gms. of glucose.
He failed to detect 2 rise and concluded
there was not any in heslthy people. He
got a rige in diabetics sfter one hour.

Rolly and Oppermenn (12), Bing and
Jacobsen (13) found inconsistent results as
they did not reslise the importance of fre-
quent estimations. Jacobsen (14) using
Beng's method of blood suger estimations
pointed out that the blood sugar begsn to
rise ten minutes after the ingesticn of a
mesl of carbohydrates, reaching its maximum
within thirty minutes. The hyperglycemis
passed off in meny ceses by the end of the
first hour. Considering these results it
is now evident thst if the blood sugar curve is
to be sccurately plotted 2nd used as 2 test
of sugar tolersnce, or as an indicaticn of the
functionel activity of the carbohydrate stor-
age mechanism, sttenticn must be given to
three points:

(2) The dose of suger must be sufficient
to provoke the maximum rise

(b) The estimstion of the blood sugsr
must be mede 2t frequent intervels
so that the highest point can be de-
tected

(¢c) Estimetions must be continued until
the blood suger returns to its nor-
mal or fasting level.

Seksguchi's (15) work covered this
ground. Using Bang's method he estimated
the blood suger &t intervels of ten minutes for
two hours, zfter the ingestion of 100 gms. of
glucose in hezlthy young =dults. His results
are very similsr to those of Jacobsen (14).
His rise was apprecisble in ten minutes,
reaching its meximum in twenty to forty min-



utes eand rapidly falling to its fasting level
in fifty to ninety minutes. He found that
the highest point of the curve vuried between
.133 per cent and .191 per cent., but the
rapid subsidence after reaching this point
was constant.

In four of his cases it reached only
.12 per cent. or .13 per cent., whereas in
eight other cases it reached between .17 per
cent. and .23 per cent. This rapid fall is
2 point of great importance.

In eight ceses examined by Hopkins
(16), the meximum stood between .11 per cent.
and .156 per cent., 2nd in six cases exemined
by Hzummen and Hirschmann (17), between .1 per
cent. and .14 per cent.

Similarly considerable irregulerity
is observed in the time at which the msximum
reading occurred snd in the durstion of the
hyperglycemia.

In Jecobson's (14) cases the meximum
was resched in about half-en-hour in those
cases in which the meximum only reached a low
level, but in the cases in which the maximum
wes high it might be delayed for one to one-
and-a-half hours.

Cummings #nd Piness (18) examined
the blood sugar in 58 normal subjects before,
one hour znd two hours after giving 100 gms.
of glucose, and they emphasise the fset that
the rise in blood sugar attained its maximum
(at about 50 per cent. above normel) during
the first hour end drops to sbout half thst
value during the second hour.

In Haumman and Hirschmann's (17)
Observations, the maximum wes reached in
twenty minutes to one-and-z-helf hours, end
the duretion of the hyperglycemis varied
between forty-five minutes end three-and-a-
half hours, & proportion existing more or
less between the height of the meximum and

the time of the continuznce of the hypergly-
cemisa ,



It hss been shown conclusively thet
normal urine contains sugar which becomes
sltered in 2mount under conditicns which zre
known to cause & change in the blood sugsr.
Bailey (19) and others by # combination of
blood and urine estimations were the first to
show the relation between hyperglycemia and
glucosurisa. There is substentisl evidence
in their work thet the normal sugar threshold
of the kidney is resched when the blood sugar
rises to the level of .17 per cent, and that
sctive secretion of sugar tzkes plzce =above
that level. This knowledge ensbled czses of
"renal disbetes" end "disbetes innocens" to
be examined. Grzhem (20) and Goto (21) re-
ported cases of this type.

Epstein (22) znd Woodyatt (23) have
emphesised the necessity of considering besides
the concentretion cof blood sugzr, the blood
volume, i.e., the increese or decreese in water.
Epstein ceme to the conclusion thet it is the
total zmount of the sugar in the blood reather
than its percentsge that is the fsctor which
determines the escape of sugar by the urine.

Woodyuatt (23) found th=st in labore-
tory enimzls end in man, glucose could be in-
jected continuously into the venous blood by
means of a specizl injection apparstus &t the
rate of about 0.85 gm. per kilo per hour, with-
out causing glucosurisz. Beyona this toler-
ance limit and up to 2.0 gms., per kilo per hour,
& certsin fraction of the suger =zppeared in
the urine verying in different individuals &and
in the sgme individuszl with different retes of
injection. Varistions in the amount of water
but constant rate of injection of glucose per
unit of time did not zffect the rate of utilis-
ation or excretion of glucaose.

MacLean and de Wesselow (24) described
the use of the determination of the blood suger
curve a&s & chemical test. They compsred the
curve of normal individusls with disbetices and
determined the response to verious cszrbohydrates
using glucose, cane sugsr, lepevulose, lactose,
gelactore, maltose and potntoes. 411 of these



caused a similar rise except laevulose, which
hes no eifect on the blood sugar. They
showed that 25 gms. of glucose was sufficient
to test sugar tolerance, the only effect of
larger doses being to prolong the fzll to the
fasting level. If the blood sugar fazils to
return to the normal level in one-snd-a-helf
hours then they consider there is 2n error in
storage.

This sudden drop to the normzl level
is thought by them to be due to the interven-
tion of @ storage mechsnism which zbstracts
the sugar from the blood more guickly than it
enters.

Haymmzn (25) tried to throw light on
this point by sdministering & second dose of
sugar immedistely efter the reszsction of the
blood to &n earlier dose. He found that this
second dose did not csuse & proportionatfe rise,.
The difference between the first and second rise
was slight but was constant in &ll nine cases
published. He zssumed thet the first dose of
glucose stimulated = mechenism of cerbohydrate
dispossl which wes still scting when the second
dose wes esdministered, s0 producing a less-
marked hyperglycemis,

Fisher and Wishart (26) think this
sudden fall due to & change in blood volume, the
osmotic effect of an increszsed blood sugar con-
tent being to produce 2 dilution of the blood.

Beiley (27) investigeted this point
in & subsequent work. He iound only a slight
change in the blood volume, using the haemo-
globin estimation as & meszsure of blood volume.

Strouse (28) attempted to z2lter the
blood volume by altering the water intake and
by administering Cathartics. de found these
measures had no effect on the blood sugar level.
Both Bailey and Strouse concluded that the sud-
den fall in blood sugar content is not due to
an alteration in blood volume.

Leeving aside theories, in the zverage



young or middle-azged healthy person, the blood
sugar concentrsation ususlly rises from the
basal figure of .1 per cent. to # meximum of
.16 per cent, or .17 per cent., this meximum
being reached in thirty to sixty minutes or so
after the ingestion of glucose 2nd falls to
the basal figure within one-and-z-half to two
hours.

Variations from the normal type of
curve are got in certain disesses, other than
diabetes.

I. NEPHRITIS. Nephritis may be sssocisted
with the diesbetic type of curve with & raised
renel threshold for sugar.

Cases have been reported of chronic inter-
stitial nephritis with & festing blood sugsar
percentage of .12 per cent. or .16 per cent.
rising to 0.2 per cent. or 0.25 per cent. end
subsiding to the original level slowly in sbout
three hours.

Williems end Humphreys (29) consider thet
the blood sugar curve is high when the nitro-
genous metsbolites are excessively high and when
ursemis is imminent.,

On the other hand Tackau (30) examined five
cases gnd found normal blood sugsr in three of
them. In the other two the blood sugsr was
still resised to 0.2 per cent. one hour after
100 gms. of sugar.

Hopkins (31) using Bang's method found e
moderste hyperglycemia in many of the twenty-six
cases of nephritis he investigated. Some of
the cases had & normszl blood sugar. On the
other hend Bailey (&) using Benedict and Lewis’
method noted that hyperglycemiz was most marked
in those cases of disbetes with chronic inter-
stitial nephritis.

Haumman and Hirschmeznn (17) studied the
tlood sugsr curve in six ceses of nephritis.
The blood sugar wes still raised two-and-a-hglf
hours after 100 gms. of glucose.

de Wesselow (32) by compuring the picric
acid test of Lewis sand Benedict with MacLean's



method showed that the former may give read-
ings forty to fifty per cent. too high, end
that this mey be the result of the retained
Creatinin in the blood. Under the conditions
of the estimation it gives # similsr colour to
that produced by glucose in presence of picric
acid.

Cowie &nd Parsons (34) confirmed this
work and they stete thet epinephrin, sacetone,
dincetic acid and creatinin when presgel in
the blood will vitiste the results given by
the Lewis Benedict method, Consequently in
cases of nephritis with creztinin retention,
the Lewis Benedict method will show &n =ppesrent
rather then real hyperglycemisa.

Neubzuer (35) offered the theory that ex-
cessive activity of the suprarencls associsted
with hypertension was the underlying factor.

O'Hare (36) suggested that sclerosis of
the arteries of the pancreass, being part of @
generel arteriosclerosis might be the pathologi-
cal beckground of the condition.

Pesrce end Keith (37) suggested that owing
to the diseesed condition of the kidney, it is
uneble to utilise the ordinsry amount of sugar
brought to it by the blood 2nd consequently dim-
inished sugar consumption resulted in sn sccumu-
lation of this substence in the blood.

Myers and Killisn (3%8) noted &n increazse in
the diastatic activity of the blood and they ex-—
pressed the idea that this might account for the
hyperglycemia often noted in these cases of
chronic nephritis,

Herrick (39) found hyperglycemis in ten to
thirty per cent. of his cases showing arterisal
hypertension. This was especially so if raised
blood pressure was associzted with obvious dis-
eazse of the kidney. He considers that the pro-
longed hyperglycemis enhanced the hypertension
end genersl arteriosclerosis. He found thazt by
lowering the blood sugar the blood pressure fell,
He considered the cutting out of sugar from the
diet of these patients with hypertension, more
important then the cutting out of proteins.



On the other hend Ajello (40) found no
parallelism between glycemis end hyperten-
sion., He thinks hyperglycemiz is associated
with the retention of nitrogen.

Iwei or Lowy (41) 2lso found in pure
hypertension a normel glycemis 2nd slimentzry
reection to twenty gms. of glucose. It was
only the szotemic petients thet showed in-
crezsed blood sugar aznd a2 disbetic slimen-
tary curve.

Rotky (42) also got hyperglycemis merked
in oliguric patients.

II. DISEASES OF THE DUCTLESS GLANDS. Re-
sults here are indefinite and contrzdictory.
Croser Griffith (43) reported a case of hypop-
ituitsrism of Frohlich with increased blood sugar
tolerance. One hour aiter 100 gms. of glucose
the blood suger was .104 per cent. and there
was no glucosuria. After two months' treztment
with pituitary extrsct the suger tolersnce dim-
inished s2nd efter 100 gms. of sugar the curve
rose to .18 per cent, in one hour and suger was
passed in the urine.

Janney and Issacson (44) have reported @
case of acromegeaely with a prolonged curve of
the diabetiec type. They also investigested
cases of myxoedema, exopthazlmic goitre and cre-
tinism. From their work and the work of Janney
and Henderson (45) it seemed impossible to
demonstrate =ny constant relstion between the
functional ectivity of the thyroid gland and
sugar tolersance.

Schwab (46) in doing routine blood suger
determinations, found & high frequency of ab-
normally elevated curves, in the psychoses
essociated with melsncholis and depressed
states, and slso in those petients who were de-
pressed and in the habit of worrying exces-—
sively.

Kovy (47) reported & hyperglycemis in
nineteen cases of melsncholia and four czses
of neurssthenis and psychasthenis =nd occas-
ionelly in genersl paresis and dementia pree-
COX.
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ITI. CANCER. Freund (48) in 1885, on
e basis of seventy blood suger estimations,
seid there was 2 hyperglycemis in cencer.
He was unable to observe 2 similer chenge in
sarcomaztous patients. He suggested that a
blood sugar estimstion might be used zs an
aid in the disgnosis between the two conditions.

Trinkler (49) investigated 109 ceses,
including ceses of cancer, typhoid, pneumonie,
and tuberculosis. He found & grezter hyper-
glycemisz in cancer then in the other disesses
eand thought that it was more msrked in can-
cer of the internal organs. Cachexia he con-
sidered played no pert in the production of
this hyperglycemis.

Rohdenberg, Bernhsrd snd Krehbiel (50)
meade a fasting blood sugar estimation, and
2lso 2t 45 minutes and 120 minutes sfter 100
gms. glucose. They found that cancer petients
have & normal fasting level, which rises
steadily in forty-five minutes to .18 or .2 per
cent. and continues to rise or remain stetion-
ery for 190 minutes.

In some ceses the blood sugar level reached
.28 per cent, or even .35 per cent., then grzdu-
e¢lly fell resching the normecl level in one hun-
dred and eighty-five to two hundred znd forty
minutes. They found this type of eurve in
twventy-four cases of cancer snd one of sarcoms.
The site of the cancer did not zppe-r to salter
the type of the curve.

Benedict and Lewis (51) investigeting
fifty-three ceses of cencer found that in ten
of them the blood suger wes still reised three-
and-e-half hours sfter = cerbohydrcte mesl.
Thirty-six per cent. of their ceses showed =
festing blood sugar renging from .12 per cent.
to .16 per cent. They also noted 2 steedy in-
crease in the blood sugar s the diseese pro-
gressed, reaching its maximum just prior to
desth. They think thet this hyperglycemis
mey be due to the constznt cell of the tumour for
cerbohydrate. Cammidge (52) slso cells astten-
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tion to the hyperglycemi: present in cancer,
believing it to be due to # faulty function
of the endocrine glends from compering the
type of curve with that got in hyperthy-
roidism end exopthzlmic goitre.

Rohdenberg, Bernhard, =2nd Krehbiel (50)
made an eleborate invegtigetion on two hundred
end twenty-eight cases ineluding cases of can-
cer, syphilis, tuberculosis znd nephritis.
They founé that three different types of re-
ection were given after the ingestion of 100
gms. of dextrose in 300 cc of black coffee,
the readings being taken before, forty-five
and one-hundred-2nd-twenty minutes after the
mesl .

TYPE I. The blood sugar at forty-five min-
ute intervals rises sbove the zero
hour figure and at the one hundred
and twenty minute intervesl is azs
high or higher than the forty-five
minute intervel.

IYPE II. The rise at forty-five minute in-
tervals is #s in type I, but =t
one hundred-and-twenty minute inter-
vals shows a return to the origi-
nzl zero figure.

TYPE III. The initiasl sugsr concentration is
higher than or the seme as that =zt
forty—-five minutes and the one hun-
dred-snd-twenty minutes interval
shows # return to the originsi fig-
ure, more or less, sometimes going
higher.

€1 per cent. of his gestric cencer
cases znd 50 per cent. of the in-

testinsl cancer cases belonged to

Type I.

Theyconclude « that any condition »ssoci-
2ted with an increese of cell growth tends to
give & curve of type I chesracter.

Fredenwald and Grove (53) using Epstein's



method and giving 100 gms. of dextrose in-
vestigated thirty-two coses of gestric intes-
tinal cencer. They found =z high initi=al
rise which after forty-five minutes was 0.24
per cent. or higher, and remained &t that ,
level for =t least two hours. This they
termed the cancer curve. The fasting blood
sugar value ley between .14 per cent. and .17
per cent. In eleven ceses the blood suger
rose above .25 per cent. end yet only one hsd
gylcosurisa, They considered the blood suger
estimetion of disgnostiec help in carcinomsa.
In s second pesper they find = normsl blood
sugsar curve in fifty per cent. of cases and
conclude thet no type of curve is cheracter-
istic of cancer.

Le Noir =nd his workers (54) diszgree
with the American workers. In twenty-six
cases of cancer of the gastro-intestinal
trect fifteen cases hed & norm2l blood sugar
figure. They think with the developing of
cazchexia, the blood sugsr tends to fall.

They do not consider the blocd sugar velue of
any use in diagnosis, but it might be of prog-
nostic velue.

Spence (55) using MzcLean's method in-
vestigated five cases of ages belween 30 znd 54
years, Two showed # normel curve, and one
showed & delsyed hyperglycemic curve of the mild
disbetic type. He considers thet there is no
type of curve disgnostic of czncer.

Benedict and Lewis (56) found that by
feeding rats with transplanteble sarcoma on &
carbohydrzte free diet, they showed zn increzsed
resistance to tumour growth. As soon @28 they
were put on a3 cesrbohydrate rich diet, the tumour
grew luxuriantly. Benedict working on phlorid-
zinized rets with sarcoma found that after
phloridzin the tumour softened znd broke down
and finally dissppe=ared and after death no sign
of malignant tumour wazs found. During the ex-
periment the rzts were kept on 2 carbohydrate
free diet.
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The blood sugar estimetions in the
series of cases investigsted by me were mude

by MacLean's method.

The fast

ing blood sugar

wes estimated either esrly in the morning ve-
fore breskfast, or four hours after a meal.

The pztient psssed weter and the
fasting blood suger wes estimated. Then 50
gms. of glucose in 200 cc of water were given
and blood suger estimztions were made et half-
hourly intervals. Urine wes again psssed one
hour snd two hours after the glucose wes given.

To act =#s & control, the blood suger
was estimeted in three heslthy young «dults,
«fter ingestion of 50 gms. of glucose.

f.B. Lge 25 Years

ssting Blood Sugsr
.1 per cent

C.D. fige 19 Yerrs

Fasting Blood Sugar
.096%

B.F. Age 35 Yesrs

Fansting Blood sugsr
0937

#+ hour
L35 %

+ hour
JA6%

+ hour

<

.156%

000 ===~

1 hour 14 hours
.167% 097

1 hour '}a;—. hours
166% 117

1 hour 1% hours
A7 .08%

2 hours

2 hours
109?
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Blood Suger Estimations were maede in the following
twenty cazses of Cencer.

MRS. H. Lge B0 yewurs. Admitted with
sscites gnd loss of weight. Para-
centesis =bdominis w=s done =nd the
right overy wes then found to be en-

larged. At =z subseguent lepsro-
tomy, the enlerged ovary wes re-
moved. Secondary deposits were

found in the peritoneum but not in
the liver,

Paracentesis wes performed again
about three weeks following the oper-
ation snd the patient wss then dis-
charged home.

There wes considereble loss of weight
but she wes not cachetic.

The urine wz2s sugsr end s2lbumen free
on frequent exeminstion.

On Section the growth of the ovary

was shown to be &n sdeno csrecinomz,

Fasting Blood 45 mins. 14 hours 2. hours
sugar ,112% 225% .143% AB37%
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MRS. B--N. Age 60 yesrs. Lfdmitted com-

plaining of irregular veginel
heemmorrhage.

The pstient wzs markedly emsci-
ated and had suffered much pain,
with subseguent loss of sleep.

ON EXAMINATION ¢ lsrge growth infiltrat-
ing the suprz vaginal cervix was felt.
This later ulcersted through into the
bladder end rectum with the formstion

of & double fistula.

The blood suger estimations were made one
month before desth,

Fasting Blood 4 hour 1 hour 14 hours 2 hours 3 hours
Sugar .1757 2% .312% «32% 247 .215%

Sugaer wes pessed in the third specimen of
urine. There wzs pus (Becillus Coli in-
fection) during the lest month.

PQST MORTEM FINDINGS. The loss of flesh
end subcutaneous fat was general.

PELVIS ORGANS. The vegina wes filled with
an ulcerating melignant mass making it
difficult to distinguish vegins from cer-
vix. The slightly enlarged uterus wes
fized to the bladder and rectum by the in-
filtrated tissue in the broazd ligements.

A ragged perforztion was found between the
vagina =2nd pledder #nd = smeller one be-
tween the veginz and rectum. The bladder
showed signs of chronic infection of the
mucous membrene with 2 recent ascending
suppurative nephritis, Both kidneys on
section showed the formation of smell =ab-
scesses,egpecially in the cortex some of
which broke open on stripping the cepsule,
The pelvis in both cases was dileted.

The inguinal glznds on both sides were en-
larged and & secondary deposit wes found
in one of the larger glands.
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CARDIOVASCULAR SYSTEM beyond some generszl

srteriosclerosic changes in the vessels
with some recent evortitis there was no
marked psathologicel chenge. The myo-
cardium wes fs#irly heslthy and the velves
were heslthy.

LUNGS showed some 0l1ld scearring zt the

right epex but were otherwise healthy.

There was no enlargement of the mediess-
tinal glands.

ALTMENTARY TRACT healthy.

The liver wzs not enlarged, snd there wes
no secondery deposity§ seen. It showed
some f=tty degeneration, The pancreas
eppeared heslthy #»s daid the spleen.

The miecrcscopic appearance of the growth
showed it to be =z sguumous epitheliome of
the cervix.
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MRS, 8--———=T,. hAge 38 years. Admitted

complaining ol swelling of the left
leg, loss of sppetite, and breath-
lessness. The patient showed =
mezrked loss of weight.

There wss an enlezrgement of the sup-

gelaviculer glends, especizlly on
the left side, with & general en-
largement of the sxillary, retro-
mammary and inguinal glends, There
was considersble oedema ol the left
leg. Fluid wes present in both
pleursl cavities and X-rsy examin-
ztion showed 2 broadening of the med-
iastinal shadow.

The ebdomen was distended with fluid,
On pelvic examinstion =2 mass which
was seperczte from the uterus wes felt
in the pouch of Dougles. The uterus
wes not enlesrged. There wzs an in-
filtration and thickening of the left
broad ligement. The liver was not
enlarged.

As the conditions progressed the right
leg beczme swollen #nd oedematous.

The chest and zbdomen were frequently
tapped.

A section of one of the excised sxil-
lary glands showed the primsry growth
to be ¢n adeno cezrcinoms probasbly of
the ovary.

The blood sugar estimation was made
two months before dezth.

Faesting Blood 2 hour 1 hour © hours 3 hours
Sugar .2% 2% «206% 3437 2067

The urine was suger free. There wes
¢ trace of albumen present.

The Wassermann Resction was strongly
positive.

2 post-mortem examinstion wes refused.
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C.W. Age €7 Yeers. He wes admitted with
carcinoms of the prostete with secon-—-
daery growths in the lumb&r region of
the cord with conseguent prralysis of
the lower. limbs snd incontinence of
urine. He showed merked cachexis.
The urine wes sugar—free but contained
pus due to 2 bacillus coli infection.

The Wassermsnn Reaction wes negestive.

Fasting Blood <+ hour 1 hour 2 hours 3 hours
Sugar .1337 787 .218% .27% .A817%

POST MORTEM FINDINGS. There wes &
smell #deno carcinomaz found in the pros-
tate. The bladder wsll wes thickened
snd there wes considereble infection of
the mucous membrszne .,

The kidneys were slightly enlarged and
showed signs of zscending pyelonephritis
with some dil=tation of the pelvis on
both sides.

The cancellous tissue of the third snd
fourth lumber vertebrue was replsced by

a tumour mess which hed stimulated e

new formetion of dense bone, and by pres-
sure czused the spinel sympltoms men-—
tioned.

The gestro intestinsl tresct wes normel,

There was no liver enlsrgement =2nd no
mediastinal involvement.

The heert showed scome mycecsrditis, es-
pecially round the pulmonsary srtery ori-
fice snd the pspillery muscles of the
left venticle.

The sortsz showed some srteriosclerctic
plagues,
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MRS .

C---R. Age BO Yenrs, Admitted with

& history of having hsd 8 scirrhus cercinoms
of the right bresst for five years ut lesst
end with chronic bronchitis. Her generszl
condition was feirly good. She died one
year efter sdmission.

Festing Blood +# hour 1 hour 2 hours
Sug:r .1127% .134%  .22% 127

POST MORTEN FINDINGS. A large =trophic

scirrhus cesrcinomz which hed ulcersted
through the skin wszs involving the latersl
two thirds of the right bresst. The grcwth
hed infiltrated the psramsmmary 2nd retro-
mammary ereolzr tissue #nd subjscent pec-
torel fescis and muscles, right down to

the ribs, to which the pleures wss &dherent.
The sxillary glends were considerzbly en-—
larged znd showed secondary deposits. The
medisstinel glends 2lso were enlarged with
secondary deposits visible on section.

The hesrt showed some stheromestous chuanges
in the coronary zrteries with some fibrous
tissue overgrowth of the myocczrdium. P
similer fibrotic change wes seen in the
pepillary muscles end columnee cesrnece,

The zorte showed calczrecus deposits with
old sortitis.

There was old scerring at the right apex
with small areess of cld-standing collaspse
&t the free edge of the bese.

ALTMENTARY TRACT normal. There was no

liverenlergement 2nd no secondery growths
were lound.

KIDNEYS healthy.
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o« W———e e E ., hAge HO Yeears. On admission
complained of shortness of bresth
end jsundice. She died two weeks

after sdmission, with enlsrgement
of the liver,

Fasting Blood 4 hour 1 hour 2 hours 3 hours
Suger .181%7  .2087 .37 257 .29

The urine wes sugar-free,

The Wassermenn Resction wes negetive.
On section the tumour wes seen to be in
primary cercinomz of the liver.

FOST MORTENM FINDINGS. The body wsas
emacieted and generslly deeply jeun-—-
diced. There was & large collection
of fluid in the sbdominzl cevity. The
liver wes very much enlasrged, weighing
twenty 1lbs. snd was studded with grey-~
ish rounded masses ghowing centrsrl ne-
crosis. It showed no signs of any
previously existing cirrhosis. There
were no metestatic growths found.

The Alimentary tract wes normel,

The Cardio-vagsculzr remsal system
showed chenges in keeping with second-
ary sneemis. The lungs were hezlthy.
The pelviec orgsns were healthy.
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MRS, M———--R, tge BO yerrs, Admitted

with an adeno carcinoms the
size of 2 wealnut in the upper
and outer guadrant of the
right bresst of et lesst six
months' durztion. Two of
the aﬁxillary glends were en-
larged to the size of =z pes.

-{

Festing Blood ¢ hour 1 hour 1% hours 2 hours
Suger .1127 1785 .235% L1667 «118%

No sugar wes pessed in the urine.

—wmee 000 ===
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MRS, L - LAge 63 Yeers. famitted with in-

operzble cercinoma of the rectum.
She geve & history of two-and-&-
helf yesrs' durstion, colostomy
having been necessary six months
before zdmission. She showed
marked cechexias and she compleained
of much pein. The inguinal glands
on the left side were enlarged.

There was no enlergement or growth
of the liver.

Fasting Blood # hour 1 hour @ hours

_~

Sugar .106% 1567 2317 .112%

No suger was pessed in the urine.
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Age 51 Years. Her history was thet in
September, 1923, she had s radical
operstion for removel of right breszsst
for seirrhus casrcinoms.

She wes re-sdmitted in Februsry, 1925,
with recurrent growths in the old oper-
ation scar.

Her genersl condition was good, and no
other secondary growths were found on
exemination.

No suger wes passed in the urine.

Fasting Blood <% hour 1 hour 2 hours 3 hours

Sugar

.0867% 143% 2% .22567% A31%
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MRS, B-——===- R Age 62 Yesrs. Admitted

with carcinoma of rectum of three-
snd-e-helf yesrs'! duretion with
previous history of constipetion and
bleeding piles. Colostomy wss per-
formed in December, 1924.

ON ADMISSION she showed considersble
emaciction with loss of &ppetite.

ON EXAMINATION a lsrge ring cezrcinoms
was felt in the upper rezches of the

rectum. There was some enlaergement

of the iliasc snd inguinal,K glends.

She hsd & mild B. Coli cystitis -
there was no sugsr in the urine.

Festing Blood £
Suger .0956% .
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MRS.

- 9N o

L-——-Y, Ltge 71 Yezrs. LAdmitted

Faesting Blcod 1 hour 1

Sugar .1% .181% .

compleining of swelling of the left
leg end weskness,. Examinetion
showed considersble loss of flesh,
There was 2 mess felt in left iliac
fossa with enlzrgement of the left
inguinel glands. The liver wes
not enlzrged,.

Microscopic seceticen of one of -the
smaller inguinal glends revesled an
cdenocarcimons probsbly of descending
colon,

The urine wes suger &nd slbumen free,
The Wassermsnn Resction was negative.

hours . 2 hours
4

4 .114%

This patient went home to die.
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MRS, C—-m—eeee E. Age HB Yeaors., She wes

admitted compleining of loss of
sppetite,

She gave ¢ history of jaundice in
July, 1924, which she thought was
due to the shock of finding her
husband desd in bed just previously.

ON ADMISSION she showed general
carcinomstosis of the zbdomen with
a fixed mess in the pouch of Doug-
las,

A test mezl showed zbsence of free
hydrochloric scid, but =z Bismuth
meal with X-ray examinstion showed
a normal stomach outline #nd no de-
ley in emptying. She developed
gome escites before desth with
swelling of both legs.

The urine wes free of suger.
The blood sugar wes exsmined one

month before des=th.

r 1 hour 1% hours 3 hours
2 3% .R6% 2%

]

Festing Blood % ho
Sugar .1937% .281!

o

The Wassermann Resction was negstive.

POST MORTEM FINDINGS. There was general
emscietion.

The stomach was full of & lsrge blood

cloth. £ solid cercinoma of the sessile
type with thick ulcerasted edges wes found
occupying sbout two-thirds of the lesser



curvature of the stomezch in the neigh-
bourhcod of the pyloris. The stomach
was firmly =zdherent to the pancreas,
Metastetic nodules were found in the
pyloric lymph glands which were en-
larged.

The ovary on pboth sides s2nd especizlly
the right hed become the seat of a large
secondary growth undergoing cystic de-
generation in parts. These tumours oc-
cupied the grester part of the zbdominzl
cavity.

The uterus wss healthy.

The liver wes not enlesrged but showed
three trenslucent secondary deposits
about the size of # shilling. They ep-
peared to be fairly recent. There wes
some degree of fatlty degeneretion in the
liver.

There were severcl secondasry deposits
zppearing 48 minute lenticular flecks of
grey trensperent tissue scettered over
the Lungs. The medizstinsl glands were
not enlzrged. The spleen showed some
fiobrosis.

The myocerdium was degenerated with some
atheroma of the coronury srteries. The
valves were heelthy &nd competent,
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—————— R. Age HhE Years. Wes trans-

Festing Blood £
Suger i

175%

ferred from asnother hospitel with

& large ulcerating casrcinomatous
cervicel mess protruding from the
vulve with profuse offensive dis-
chzrge. She showed merked ca-
chexir #znd died four days zfter zd-
mission from veginel hzemorrhecge,.

The liver was not enlerged and no
enlerged zbdominel glends could be
felt.

hour 1 hour 1% hours 2% hours
27 278% .26% 2%

The urine wass suger free, but the
women had s mild B. Coli infection
of the bladder.

A Postmortem exzminsation was refused.
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= 20 =

——=5. Ape ©5 Yesrs. She was

Festing Blood 4 hr. 1 hr. 1=
ABTZ LA67% 9%

Sugar

transferred from snother hospitzl
with & history of irregular voginsl
haemorrhuge for a yeser previous to
¢ hysterectomy in December, 1924,
for melignant growth of the body of
the uterus.

On =#dmission she showed ¢ consider-
¢ble degree of cechexis =nd she died
z month #fter admission.

Blood sugzr estimstions were m:=de
three weeks before dezath,

E
1

- L

POST MORTEM FINDINGS. A totsl hys-

terestomy had been performed.  There

were v few secondary deposits found
scattered over the peritoneum. There
were five secondary growths found in
the under-surface ol the liver. The
other orgens agpeared heslthy.
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: - . H, Age 73 Years. Admitted com-

plaining of loss of appetite znd
vomitting =sfter food. She wss

very emecicsted =nd deeply Jjzun-
diced. Ex&miqﬁ§ion showed 2 growth
of the pylorie, with secondary de-
posits in the liver which was en-
larged. The patient died three
weeks sfter admission.

Fusting Blood 4+ hour 1 hour 2 hours
Sugar .1257 AB7E .1€8% 1257
The urine wezs sugesr Iree.

The Wessermsnn Rerclion was nege-
tive.

L post mortem exuminetion was re-—
fused.

~—=== 000 —-—---
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MRS, M--—=R. Ape 80 Yeszrs. She was ad-

mitted suffering from senile

chenges following » general srterial
depgenerstion, On routine exam-
ination it was found that she had =&
scirrhus cercinoms about the size of
& smell tangerine orenge occupying
the outer =znd lower gusdrznt of the
right breast.

she hed known of its existence for

three to four yesrs. There wes no
enlergement of the axillieary glands.

Fasting Blood 45 mins. 1 hour 2 hours
Sugar .097% 206% A37% |, .062%

The urine was sugar free,.
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O s N. Age B€ Years. He was ad-
mitted with zscites &nd genersl ca-
chexisa. The history showed thst
the right testicle wegs removed for
cancer two yesrs previous to zdmis-
sion. After parccent®sis 2 mess
of enlarged glands was felt in the
pelvis., The liver was not enlarged
end ncﬁ@%ébndary growths were felt.

There was no sugar in the urine.

hrs,. 2 hrs. 3 hrs.
f‘){"

Fasting Blood # hr. 1 hr. 1
: 4567 .118%

Sugar .103% 114% ,178% .
The Wassermenn Reunction was negetive,

A post mortem exeminetion wes not
zllowed in this cese.
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L, S————---Y, Aege 75 Yenrs. ohe wes ¢d-
mitted with well-marked artericl
chenges end with myocesrditis.
Routine examinstion showed 2 sgecir-
rhus carcinoma of the right bezgt,
which occupied the outer two-thirds
of the glsnd. It was firmly s=d-
herent to the skin znd to the ribs
below. The axillapry glands were
enlarged. It gave rise to no
symptoms. The pastient thought she
had hed it for about three yesrs.

There wes no sugsr or elbumen in the
urine and renal function appes=sred
good.

The Wassermann Reaction was negstive.

our 1 hour 2 hours 3 hours

Festing Blood # h
16887 .2187 23172 181%

Suger .131%
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MRS, Creaus B o Age 73 Years. She wes ad-
mitted with Epitheliomz of vulva.
The ulcerated tumour with hard
everted edges repleced the greater
part of the right labium majus ex-
tending up towsrds the urethrs,
‘ezusing some disturbance of mic-
turition.

The right inguinel glands were en-
larged probsbly due to the septic
condition on sdmission. The ybe-
ceme smeller es the loesl condition
wes made heslthier,

There wes no sugsr or albumen in
the urine.

The Wagsermenn Resction wes negetive.

Fasting Blood + hour 1 hour 2 hours 3 hours

-

Suger 1377 AYS%  .20%  .175%  .125%
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MRS . C————~—-=5, Ltge 43 Years. Admitted with
sdvanced tuberculosis of both lungs, (T.B.
present in the sputum) and with czncer of the
cervix of one year's duration, She hazd been
troubled with 2 winter cough for past ten years
but for pest three yeurs it had become much
worse.,

The Wassermann Reaction wss negative.

The sugar estimetions were made three months
before de=zth.

our 1 hour 14 hours 2+ hours

Fasting Blood + h
+245% .26% o2 SR8

Sugar .2%

There was suger in the third specimen of urine
collected, and she had a2 trace of albumen and
pus in the urine during the lLast month.

POST MORTEM FINDINGS. A lsrge fungeating

extra cervical carcinoms was found practiceally

filling the vuagine znd spreading backwards in-

to the utero ssacrael ligsments end the peritoneum
of the pouch of Dougles.

The external iliac and inguinzl glands were en-
larged and some showed sipgns of secondsry growth.

There were severzsl secondary deposits in the liver,
which was not enlcrged. There were no deposits
in the peritoneum.

THOR/ X . The pleurs of both lungs wzs thickened
and covered with fibrous exudate with somaﬂ@gpse
adhesions attaching a large cesvity in theAUﬁpeP
lobe to the thorscic w=all. The czvity opened
widely into & bronchus snd weg surrounded by con-
solidated fibrous lung tissue studded with ceaseos
£0031., A large ares of pneumonice consolidation
occupied both basasl lobes and in the left lung
this was softening in one ares, with cavity for-
metion. The hilum lymphstic glands were en-—
larged end ceseous.
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HEART, Showed some degenerstive chenges in
the myocardium. The vualves were heslthy.

AORTA . No marked change.

ABDOMEN , No deposits in peritoneum. Ali-
mentsry tract healthy. The pancrezs appeared
normal .

URINARY SYSTEM. On the right side some can-
cerous infiltretion pertislly blocked the
ureters with the formstion of hydro ureter znd
hydronephrosis. There was some cancerous in-
filtration of the base of the bladder.
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NAME

MJ.H.

ing Ceses of

AGE SITUATION OF CANCER

48 Adeno cercinoms of
right overy

50 Cancer of Cervix.
T.B. lungs

62 Cancer of Cervix
(ulcerated)

65 Cancer of tonsil
with secondary
glsnds of neck,
which hed ulcersted
through skin

50 Melsnosis

€5 Cancer of rectum.
Secondzry deposits
in glends of groin
and ilisc glands

79 Cancer of left
breast ulcersted
through skin

86 Cancer of left
breast ulcerated
through skin

79 Cancer of left
breast. Secondeary
deposits in left
groin znd brain

50 Cencer of stomach.
Laparotomy done and
incision septic

Cancer.

FASTING
BLOOD
SUGAR

3%

1437

1667

A62%

- 1 75'7

GENERAL
CONDITION

Feiply Good
Cerchexis
mariied

Cachexis
merked

Cechexie
marked

Cechexise
me rked

Frairly Good

Fairly Good

Feirly Good

Cachexis
merked.

Cachexia
marked



69

69

78

78

69

49

€6

i '38_..

Szrecoms of ileun
with secondery de-
posits in liver

Cencer of cervix.
Vesico-vaginal fis-
tula - Cystitis

Cancer of stomsch
with seconderies in
spine

Cancer of left ton-
sil secondary in
cervieal glands

Cancer of stomach

Cancer of rectum
with secondsry in
iliac glands

Cancer of prostate.
Cystitis

Cancer of stomach
(Two yeers)

Cencer of cervix
(ulcersted)

Cencer of rectum
with Colostomy (Two
yeers' duration)

Cancer of right
brezst (ulcersted
through skin) with
gecondaries in ax-
illary glands

Cancer of cervix

(Two yezrs' duretion)

FASTING
BLOOD
SUGAR

1687

JAZ

A317%

A31%

1437

1437

.108%

GENERAL
CONDITION

Cachexie
marked

Cachexis
marked

Cachexis
merked

Fairly Good

Faeirly Good

Fairly Good

Fairly Good

Cechexia

marked

Czchexis
merked

Fairly Good

Feirly Good

Poor
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NAME /GE SITUATION OF CANCER FASTING GENERLL
BLOOD CONDITTON

SUGAR

Mrs. 80 Cancer of descending .09% Poor

V. colon

4,B, €€ Cancer of rectun. A% Poor
Colostomy two years
EEO. Recto_vegicul
fistulsa

TKs 75 Cancer of flcor of 093% Poor
mouth invelving
alveolus

J.B. 79 Czncer of umbilicus .1377% Fairly Good
with secondsaries in
liver

M.S. 38 Aceno czrcinoma ofF 2% Cechexis
overy with second- marked
arieg in exillary
glands

E.B, 62 Cancer of rectum. L0957 Feirly Good
Three yesars' dur-
stion. Colostomy

Belis 7 Cencer of descending Fairly Good
colon B

E.C. 54 Cencer of stomech ~A83% Cachexis
with secondesries in marked
the sbdominal glands

KE.T. ©5 Cancer ¢of body of JABTE Czchexisn
uterus - hysterectomy marked
- recurrence in ab-
dominzl glands

Mrs. 73 Cencer of pylorus 425% Cechexis

E. my rked

AH., 51 Cencer of breast .086% Good

(recurrerce in secer
efter operztion)



NANE AGE

C.Ww. &7

Mrs. 5O

Nrs. 5.
Mrs, 63
Mrs.

M.

Mrs. B0
Es

Mrs. 68
G.

Mrs. &0
cl
Mrs. u
M.
A.D. 56
Mrs. 73
S.
Mrs. 73
Cl

- 40 -

SITULTION OF CANCER FASTING GENERAL

Cencer of prostste
with secondaries in
spine

Cancer of stomech

with seconderies in
liver

Cancer of rectum
(inopersble)

Cencer of breast

Cancer of cervix

(early)

stomach,
growths in

Cencer of
Secondary
liver

breagt -
nct septiec

Cancer of
uleereted
Cencer of brezgt
Six years

Cencer of testicle
with secondary

growths in ebdonminal

glands - ascites

Scirrhus cencer of
right heart. Ax—
illery glands in-
volved. Duretion
five years

Epithelicoma of
Valvs

BLOOD
SUGAR

CONDITION

1337

[F8-3
m
-

=

A487%

S12%

1667

.1467%

A 55%

JABTY

Cechexis
merked

Czchexia
msarked

Poor

Feirly Good

Feirly Good

Cechexis
merked

Poor
Fzirly Go

Cachexie
marked

Poor

Feirly Go

od

od



SUMMA

Festi
Sugsr

Fasti
Sugerp

Fasti
Suger

RY .- Teking the esversge of the per-
centege resdings in four cases of
cancer of. the cervix, the following
results ere obtained:

ng Blood 4 hour 41 hour 2 hours
Ry 255 .2077% 2627 247

Teking the eversge of the gercentage
resdings in two ceses of cezncer of the
overy the following values are ob-
tained:

ng Blood + hour 1 hour 2 hours
.166% 212% 1964 1907

Taking the averspge of the percentage
readings in five ceses of cancer of

the breast the following values &re ob-
teined:

ng Bloed + hour 1 hour 2 hours
.084% .1654% 1947 .1427%

The sverasge fasting blood sugsr in
forty-five ecuzsges of crncer was 1397,
The sverege fasting blood suger in seven
ceses of eencer of the cervix was J16%,
The sversge fasting blocd suger in nine
cases of cancer of the breast was ,1%57.,
The average fagling bLlood suger in eight
cases of cencer of the stomach wes 1567,
The average fasgting blood sugar in six
ceses of cencer of the rectum wes .115%
and in two cases of csncer of the colen
was .095%,

Eight of the twenty cases in whieh sugsar
tolerznce tests were done showed # nor-
mel resetion; three cases showed 2
slight varistion from the normsl.

Nine oi the twenty ceges showed & peised
fasting blood suger snd & raised mexi-
mum with the lag type of curve described
by Rohdenberg, Bernhsrd #nd Krehbiel,
taekirg three hours to return to the fazst-
ing level.
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Keeping in mind the tendenecy for the
Testing blood sugar level to rise ubove
A% with edvencing yezrs (the avertge
sge in my ceses was 65 years), it would
still appesr thet in some ceses of
cznecer ¢ hyperglycemis does exist
sccompanied by a raised rengl threshold.
Fecters sssociated with this hyper-
glycemis sppesr to be:

(i) The Type of Cencer. The slow growing

avirulent cencers of the elderly pstients
did not appenr to raise the blood suger
percentage to the seme degree £s some

of the more virulent cancers of the
vounger pstients,

(ii) Secondary Infection, The ulcerated
cancers of the cervix snd of the bresst,
the ecsncers of the prostete and uterus
with a superimposed cystitis, showed a
considersble deperture from the normal
cloecd sugar levels.

(iii) The Development of Cschexis. It would

eppesr thet the sugsr level of the blocd
tended to rise with the development of
marked cachexis except in csses of cun-
cer of the colon snd rectum.

CONCLUSION , - No type of curve is typiesl of

cancer., Consequently 2n estimation of
the blood suger is not of velue in disg-
nosis. In my series certain rapidly
growing cancers in younger petients and
those associated with secondery infection-
snd cachexie showed & varying degree of
hyperglycemis associsted in some cases
with & prsised renezl threshold for suger.
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IV TUBERCULOSIS, Trinkler (4%2)
in his investigetion of one hundred snd nine
cases including some crses oi tuberculosis
found & hyperglycemis. In the series of
cases investigated by Rohdenberg and his
co-workers (50) he found thst sixty per
cent of his tuberculosis cases showed @
hyperglycemia and that in two hours after
100 gms., dextrose, the festing level was not
reached.

Ten casges of tuberculosis of verying
sges end with verying degrees of infection
were exumined, The results ere ss follows:

James Q. Age 40 Years. This patient had
"slweys had = cough," which be-
comes worse in the winter. His
oceupztion (2 dustmen) tended to
make this worse.

He showed signs of ehronic bron-

chitis and emphysemz gith tuber-—

culur involvement of bese of the

right lung. The tuberecle bascil-
lus wes found in the sputum.

His sverage evening tempersture
is 99 degrees.

His condition wss improving under
open-2ir trestment.

No suger was passed in the urine,

Frsting Blood 4 hour 1 hour 1 hours 24 hours
Sugar .11% A65% JA4% 2% . 1.57%
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James R,

Age 64 yesrs. This patient

had been treated for pulmonary
tuberculosis in Senetoris znd
Hospitezls for the past twenty

yeers. He wes sdmitted to this
hospitel (in a dying condition) sfter
¢ severe heemoptysis.

His sverage evening temperature

wes 100.5 degreec, and he showed
2ll the signs of toxeemias - night
sweats, diarrhoes, loss of zppetite,.
Tubercle baceilli were present in
his copicus sputum.

His urine wes suger free.

Fusting Blood 2 hour 1 hour 1% hours 2% hours

Suger .16%

.298% .22% .195% .156%



39 /@ﬂ g @ /5 &t‘f/ ﬁo&nmc&vy M&%ﬂ'ﬁg‘- '

v wh

v

/é&h/'/'\c\'
: —®

B TTTTS%

08

Ime o [P inules,
0 30 60 9o /20 A5 /50
\7’3 '(‘S .




Fliz: beth 2

Fasting Blood

Sugar

1667

= 4 =

Age 18 Years. She wes sd-
mitted following 2 haemop-
tysis., Examinstion showed
signs of ecrly tuberculer in-
fection of the epex of the
right lung.

Her tversge evening temper:-
ture wes 98.6 degrees.

She improved consicdercbly with
open-sir trectment.

Her urine was sugur free,

?-t- houl" '} houl—. 'Lt hours gi hOl}_I’s
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Mary W, hge 26 Yeors. This petient was
admitted because of a cough
which hsd become worse since the
birth of her child. Three
months previously she showed zn
esrly involvement of the right
apex. The tubercle baecillus was
present in the sputum.

Her sverasge evening tempersture
wes 98.4 degrees.

She wes geining weight znd she hzd
less cough end sputum after three
months in hospitel.

Festing Blood 2 hour 1 hour 14 hours 2+ h
 Suger .16% 2467 ,206%7 L1657 1567
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Nrs. M.

SN E 7

Age 32 Yesars. A leperotomy

was performed & yesr beforesd-
mission fcor ebdominsl pein.
Plestic tuberculer peritonitis
was found. She wes edmitted
with & pleurisy with effusion of
the right lung when the sug:r
tolerance test wes done, her
tbdominsl condition being
guiescent.

She improved under open-&ir
treatment.

No sugesr wes found in the urine.

Festing Blood ¢ hour 1 hour 1% hours 24 hours

Suger

/4% 145% 167 1437 1369
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Mrs. S. LAge 24 Yezrs. She gave @
history of gulmonsry tuber-
culosis for past three years.
When the sugar tolerance test
wes done the patient wes fast
losing ground.

Her averege evening temperature
was 101 .€ degrees.

No suger waes passed in the urine.

Fasting Blood ¥ hour 1 hour 1% hours 2% hours
Sugar .15% JA84%2 193% .185% .168%
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Mrs., M. Age 42 Years, She grnve # history
of ipfluenz= in October, 1918,
which left her with 2 cough. She
hed 2 severe hsemoptysis in May,
1924, e2né hes gone repidly down-
hill since then. Exzminetion
showed sdvenced tuberculesr infec-
tion of both lungs.

The sverzsge evening temperzture
wes 100 degrees.

No suger was passed in the urine.

Festing Bloed # hour 1 hour 1+ hours 2: hours
Suger 157 L187%  .19% .184% 1867
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Jessie M, Age 12 Years. This patient
hed messles and whooping cough when
vged four yesrs, She hes never been
robust since. Two yeesrs =2go0 she
wes trested for one—-snd-s-helf yesrs
£t & Senatorium,for tuberculazr peri-
tonitis. The home conditions were
poer end on returning there she be-
gan to lose weight snd developed =
cough.

She showed involvement of the bzsel
lobes of both lungs end the =z2pdominsl
infeetion was =lso #etive with the
formetion of zscites.

Her genersl condition was very poor.

Her evening temperature wes 29.2 de-
grees,

No suger wes pessed in the urine.,

Fosting Blood < hour 1 hour 1+ hours 2+ hours
Sugar .136% J48%  16% 1564 LABVE

R
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John C, Age 39 Yerrs. This petient's
wife hs=d suffered from tubercu-
losis for four yeors. She had
been nursed =t home by him. In
Februzsry, 1925, three months
rfter his wife's death, he hzd a
huemoptysis,

He showed consider:ible involve-
ment of both lungs, with loss of
sppetite, cough, night sweets.

His evening temperature was 99
degrees.

His condition was slowly improving
under hospital tresatment.

His urine was sugsr free.

Fasting Blood % hour 1 hour 1+ hours 24 hours
Suger .168% 2567 .25% 23b% A187%
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Jemes B. Age 16 Yesrs. This boy hed
spent his life from the zge of
four yerrs in various hosgpitels

for the
diseszse
tol.this
diseese
ebscess

trestment of tuberculsr
of Jjeints. On edmission
hogpitel he had zdvenced
of both lungs, & cold

of the left thigh end a

dischezrging sinus from the right

enkle.
ground.,

He wes repidly losing

His urine was suger free.

Festing Blood % hour 1 hour 1% hours 2+ hours
Suger .168% 206% .257% PG57 .1877%



CONCLUSION.- It would mppear thet in

certazin cases of tuberculosis there is
2 hyperglycemis usnd that the common
factor in these cuses,of the ten cases
of tuberculosis investigated,was the
progressive state of the disesse.

A sugar tolerance test, therefore,
might be of prognostic velue in cases
of tuberculosis,

V. OLD AGE.- It has been known for
some time that the blood sugar percentzge
tends to rise with advencing zge.

Spence (5#) in investigating five cases
found thet only two showed & normsl fasting
blood, the others lying between .149 per cent
and .158 per cent, Four showed & persistent
hyperglycemina,.

The fasting blood suger was estimzted in
ten elderly petients.

No . of Age Fegting Blood Sugsr
Cege

9P 88 years .168 per cent
2. 78 o 093 per cent
o P 82 4 137 per cent
4, 74 # .1 per cent
5. e6 n .083 per cent
6. 88 " .15 per cent
e 70 " .143 per cent
B. 79 i 143 per cent
9.; 80 " 112 per cent
10. 85 " .168 per cent

Average age = 81 years.
Aversge Fasting Blood Sugsr = 1.3086 per cent

It would sppesr thet the fasting blood
sugur level tends to rise with edvencing =sge.



VI. PREGNANCY , - Most of the early work
done on sugsr content of the blood during pregnsncy
and in the puerperium hss been done by foreigners
using methods other then Benediet's method.

The chief workers are Schirokcuer (5§), Bergsme
(58), Berthin—(H¥), Neubruer and Novak (69), Morris
(60) Slemons (61)e Schiller (€2), Killisn =nd Sher-
win (53) Guy (64) znd Caldwell with others (Léj,
have ront-ibuted to the literature more recently,.
The following table 23 given by Rowley (68), shows
the comparative values as found by these workers:

NORMAL FIRST SECOND PUER- CORD EARLY FOETAL ANAES-

PREG- STAGE STAGE PERIUM IN- VALUE THETIC
NANCY LABOUR LARBOUR FANCY IN OP-
ERATIVE
LABOUR
fergsma .09 09 % Chloro-
; form
forriss .103 093 043 0.14 0.12 0.17 "
fedgwick & 0.08
leigler
(&2)
Schiller 0.10
faldwell &
Lyle 0.08 0.09
fillian &
.£herﬂ1n 8.4
{ 0.07
Rowley (5 1% U i 0.14 0.08 Ether

BERGSMA (58) used Fresnk-Moeckel plasma
method which propably gives slightly lower
results than Benesdict's method. He Tound ¢
meximum velue of .,136 per cent 2nd & mean
value of .09 per cent during the later months
of pregnancy. Blood from the cord hed zn
sverasge blood sugar content of .11 per cent,

The fipures given by Morriss (6@) show
# mesn value of .10 per cent during the letter
paert of pregnancy, the sverage ranglbeing
from 0,09 per cent to .11 per cent.
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The blood suger content of the mother's
olood at the end of the second stage of
Labour wes ,13 per cent snd of the umbiliec=l
blood wzs .12 per cent. Morriss' percent-
age figures show that the foetal blood sugar
content is higher then the meternsl blood
values during pregnsncy.

He found th=zt factorg causing zn increese
in the mother's blood sugsr velue, e.g.,
prelonged second stepge, anzesthesia or opers-
tive delivery caused ¢ varistion in the
velue of the foetal blood sugar. The meszn
coprd veiue in these c:eses wa2s .17 per cent sgs
compared with .13 per cent in the normel.

SCHILLER (€2) found vzlues within the nor-
mel renge for blood sugar concentration during
pregnancy.

KILLIAN =nd SHERWIN (63F) geve an aver-—
zge blood sugaer content during pregnancy of
.11 per cent.

CALDWELL end LYLE (€5) give an aversage
value of .09 per cent gt the end of & normal
labour,.

MORRISS (€0) showed thst there was =
greater blood sugnr concentrstion =t the end
of labour in primipars then in multipsra.

He thought thet this might be due to the in-
creesed voluntary effort and prolonged ls=bour.

MeGUIGAN snd ROSS (6€) STEWART and ROGOFF
(67) hsve shown thet ansesthesie is 2z definite
factor in the production of hyperglycemis .

ROWLEY (€8) working on fifty-three pa-
tients during normsl pregnancy found an ever-—
sge blood sugar eontent of .11 per centy that
is the mean #verage in normel pregnancy &p-
proximates to the upper limit of the general
gverage = 0.02 per cent to .11 per cent. His
maximum value was .25 per cent.



The average percentage in twenty-two
umbilienl cord estimations wss .09 per cent.

In thirty-two blood suggsr estimetions
mede on the umbiliezl cord blood the highest
was .15 per cent, #nd here the child wes de-
livered by low forceps, the indicztions being
asphyxia to the child. Ether waus the snues-
thetic employed.

The post pertem calculations were made
on the morning of the second day of the puer-
perium. In twenty-two coeses the averzge
blood suger content in the mother wes .14 per
cent.,

In twenty cases it was possible to ob-
tein consecutive observations on the blood
sugar during pregnancy, on the child from the
cord blood and on the mother in the second
dauy of the puerperium,

These results he divided into three
groups:

GROUP I. Pztients whose blood suger con-
centretion was augmented during
the puerperium.

GROUP II, Petients whose blood sugsr con-
centration was decreased during
the puerperium.

GROUP III. Petients whose blood suger con-

centretion remeined constant.

GROUEP TI. Average blood sugasr = ,10 per cent
Aversge blood post partem = .14 per
cent.
Averszge blood from cord = .08 per
: cent.

These findings agree with those of
Morrissﬂ whose meesn value wes based on the
value at the end of lebour.

Rowley does not consider that age, parity,
chenge in body weight influence the concen-
tretion of suger in the blood. Reduction of
blood volume due to excessive postpartem
haemorrhage, or long lesbour sre not altering

Iactors.
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He thought thet the incresse of blood
suger post partem might be due to the rapid
loss of weight plus the elimination of fluids
from the tissue causing & concentretion of the
blood sugar values in the body fluids gener-
#lly, immedistely post pertem.

GROUP IT. Contained four cases where
the blood sugsr concentration wes diminished
during the puerperium.

GROUP II1. Four ceses in which the blood
sugar wes the saeme during and after pregnency.
The maternal blood suger concentrstion wes in
#¢ll cases higher then the foetal blood suger
content.

In eleven ceses there wes excessive nsuses
and vomiting during pregnancy. The averege
blood sugar content in these cases was .12 per
cent.

KILLIAN end SHERWIN (63) zlso showed a
reised blood suger content (zversge .13 per cent.)
in cases with nephritis toxamemia and .12 per cent.
in cases which showed hepatic toxesemia.

SLEMONS (61) found normal values in pre-
eclamptic toxsemis but convulsions give rise to
increased blood sugesr percentege. Rowley thinks
that the hyperglycemia of the puerperium is
probeably due to metebolic chenges associsted with
& general process of involution and that the en-
docrine system sheres to some unknown degree in
this.

A study of the fasting blood sugar in sd-
vanced pregnzncy during labour end in the esrly
and lete puerperium wes made on fifty-one cases.

The fasting blood suger was teken &s nesr
the end of pregnzney as possible.

The umbilicel cord blood was taken after
the child had been tied off, and then the mother's
blood was taken. The third fasting blooéd sugar
estimation was mede on the morning of the second
day of the puerperium, and in some cases again
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about the fourteenth day of the puerperium,
before discharge home.

The patients were kept on cerbohydrate
free diet, all during lebour in the cease of
multiparae, and from the end of the first
stege in primiparae - beef tea, soda-water,
tee and coffee without milk or suger being
allowed.

The results esre shown in 2 tabuleted form,
giving age, perity, weight of child and charac-
ter of labour, blood lost post partem es given
by Rowley (68).
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FURTHER NOTES ON CASES.-
No.cf Age in Parity Chareccter of Labour Blood lost Anses- Weight Heslth during Blood Suger Estimations
Cese Years 1st 2nd 3rd post thetic of Pregnancy Lete preg- Umbilical End of Second Second dzy of

Stage Stage Stage pertem Child nency cord Stage puerperium

Hrs. Hrs. Mins, in lbs
1 35 2nd 9% 14 45 Normal - 84 Good .0957% 139% 16% 1467
2 19 lst 1.5 1+ 70 Norms1l Chloroform 7-5/16 Good .0867% 1817 .206% 108%
3 29 9th 04 2 10 Normel - 9-€/1¢é Good A12% 134% 1687% .108%
4 35 ond 7 24 30 Normsl Chloroform 9% Asthmetic Attks .17 15% 16% .125%
5= 45 13th Precipitate 5 Normsl - 6% Geod 1% 1467 AT77% 1147
6 23 lst 124 o4 10 Normal - 65 Good .153% .1667% .128%
R 21 1st 23 5% 30 Normal = 8§ Good 09% 147% 176% 146%
8 21 1st 5 7 10 Normal - 6-5/16 Good 097 .187% 247 .187%
9 26 2nd 44 2% 10 Normsa L Chloroform 8 Good 09% .187? 2067 188%
10 36 4th 7 1 20 Normal - 63 Good 1% 1317% 131% 137%
3 22 1st 2 4 20 Normal = 8 Good A% 156» .158% 133%
12. 924  s2na 18 1 10 Normal ~ 6% Good y (.1347 1587 .

20m. 10 Normel - 5% Good & (.146% ;

13 42 14th 12 43 40 Normal - 5-13/46 " 162% -171% 147%
1y 38 7th Caessreen Good Chloroform 4-13/16 " A168% JA57% L2837 L1637

Section zné Ether Central Pla-—

+ hour centa prtev1a
16 21 1st 29 144 5 Somewhet - 6-6/16 Good 4147 A817% 2% A7
Sgcopeave sy - T e e T e N -l N L b AR Ry e e

16. 23 1st 5 5 15 Normsal E e 17 187k i N A
19, 3 3ra 4 1 30 Norme1 - 7-10/16 " 412% 1727 187% o TR e
S e T e e e A iE R Aamitted  .161% A71% 1647
o B F o WMCTRE T iiini B, NI K. | A . B S e SRR
19, 25 15t 15 24 45 Normal = . 5-3/16 Premature Agnitted  .143% .158% 1817

in l#bour



No of ﬁse in Parity Charscter of Labour Blood lost Anses— - Weight Health during Blood Suger Estimations

Cose Years 1st 2nd  3rd post thetic of pregnancy Late preg- Umbilic2l End of Second Second day
Stege Stage Stage pertem Child naney cord Stege puerperium
Hrs. Hrs. Mins. in 1lbs

- — s e e e | e S et e S e o e B s Y S i o . s . . i B B . . S, g A S e T A SR SO e . S S P S R D O, M . g . T P . . . e e A . o o i, e T S i, S . el e i S " e

20 23 1st < 1% 4%hours Normal - 7-7/16 Epileptic Fits .09% .181% .206% .118%
21 40 2nd 10 3 5 mins Normal Chloroforn - 10/16 Good =-097% L1437 +A435% A4%

4 hour
22 33 5th 7 12 10 Norms 1 - 6-6/16 Good Admitted in .181% .21% 1377
e A S S R i = oM o ) RS e A VT s YR Tl P S SRR S o
23 45 14th 12 9 15 Norm=z 1 Chloroform 8-8/16 Gobad A% «134% .181% JA187%

20 mins, '
24 21 1st 10 27§ 5 Normel N N Excessive momly .085% 147 a9 1347

ing sickness -
albumen in urine

25 34 3rd O* 1 10 Normel ~  6-13/16 Good Admitted in .156% 156% .175%
e e e e e e e e e e e e e e e e e e e e e e e e e e e e S e L e e Laboupr—————— e ——
26 36 10th 24 24 5 Normal = 6-6/16 Good .09% 1347 .16% .27
o7 18 15t 4 1 5 Normal = " Eeajie Goed . ,097 1627 .1687 .1567%
28 30 ong 3 3 10 Normal . " 6-3/16 Good .1587 .2647 RELY:
29 1st 40 1 15 ozl ; [ e Good . 1199 1127 4757 147
30 26 1st 304 23 5 Norms1l E T w_8/16 Good In labour .27 .2567 1467
31 25 15t " 1 10 Normel = T s 14716 Good In lsbour  .1349% 1817 AAGY
32 32 8th 10 4 10 Norms1 - -_—Iﬂg?zé__Wsssermann A% A37% .2217% 147
S T DT — POSIEIVE e e e e S
33 30 3rd 11 14 15 Normal " 8-3/16 Good In labour  .175% .1757% L1127
34 26 1st 11 2% 30 Free 10Ss = T 6-12/16 Good 1537 .153% 1467
35 28 ona 103 1 10 Nowial - T w_15/16 Good 1934 .2257% .1537%
3¢ 26 ona € 1 15 Normal « . R Good RY .181% A31%
37 29 3pd 26 9 10 Normel N Good .1187% 15% 167 125%

38 26 2nd 73 1% 20 Normal - 6-/16 Good .09% A75% .175% .143%

39 30 ond 18 1 15 Normal - . 8-13/16 Good .1097% .122 -131%
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No of Age in Parity Cheracter of Labour Bloou lost Anaes- Weight Heslth during Blood Suger Estimztions

Cuse Years 1st 2nd 3rd post thetic ! af pregnancy - Late preg- Umbilical End of Second Second day of
Stage Stage Stage  pertem | ehild naney cord Stage puerperium
Hrs. Hres. DMins. . in 1lbs

Wassermann

40 44 13th ? - 5 Normsz 1 - 2-4/16 positive AA2% .167% .14%

M 41 15t 2§ 15 Fres lose & o |U QZE}Ié _____ RS R R S
42 27 s#na By & 5. .4 Free lose = | G-18/18. o - oqgedll | ageg  aaesk . dmg
5., %8  Ln 0 9k %, 98 . Weemsi = B |8  Geas hh i M ol aoes LR e
4 38 weh & & 45 Normel | _ T ses/1e.good’ . . .13 AW . UBE— WGy < otesd . .
45 44 19th 274 28 20 Normsl £ V518 0aaat ik B e 19oE - 2028 . .169% .
46 26  ond B 3 20 Normel | R Bd B4 e Lt T o T TR P 00 d it
a7 535  eth 28 & 20 . . Normsl = & | oon/in gone | o iiesll garr. desgy |0 at4E | oo
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4€ 26 3ré 214 20m 10 Normsl = 8-2/16¢ Good A7 1467 «16% .1467%

£ g8. i%ad . B, B . .80. . Normel A ¥ Y To el 118% . . 1628 . - .158%
5. a5 . sk 18, % . A Normel | LN S In lebohr .146% . fBAG . e atAsE |
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FURTHER NOTES ON CASES.- Case II.

The chloroform snsesthesiz st the end
of labour would be 2 feetor in reising the
blood suger. Sugsr was passed in the urine
for twenty-four hours after lzbour.

Case 4. This patient wes a chronic
esthmetic. Immedistely following lzbour
she developed &n ncute zttack which lasted
forty-eight hours.

Case 8. Sugar wes passed in the urine
for forty-eight hours sfter lebour. She
developed s mild B. Coli cystitis snd »ran =
temperature (zverage evening tempersture 99
degrees) for the first four days of the
puerperium. This msy account for the raised
fasting blood sugar vaelue on the second dey.
On discharge on the fourteenth day her fasting
blood suger was .118%.

Cese 9, This petient also passed sugar
in the urine for two days after labour. Her
breasts were engorged.

Case 12, This patient's fasting blood
sugar late in pregnancy was one ol the highest.
She guve birth to twins. The umbilicsl cord
velue of the second twin is slightly higher
than that of the first. The reised blood
suger on the second dey might be the result of
the excessive stimulstion of the brecsts fol-
lowing the nursing of both bebies. This pa-
tient psssed suger in the urine for three
days after lesbour. The fasting blood suger
on the fourteenth day of the puerperium was
‘13{;’.

Case 14. This patient waes admitted with
uterine haemorrhzge. Examinetion showed
that she was eight-and-a-hell months pregnant
end .that she was bleeding from & central pla-
cente presevia. Ceeserian Section wes per-
formed four hours safter sdmission. She was =
nervous pztient, and the thought of an opere-
tion upset her considerably. I think that is
8 feector in rrising the fasting blood sugar
to .168%. She hed excessive post esnsesthetic



vomiting and was pessing suger in the urine
for five deys after the operation. Her
fasting blood sugar on discharge was .1%

Case 15, This pstient haed & long
labour, It was 2 breech presentation, and

the baby wes still-born. Resdings teken
towards the end of the first stuge were .114
per cent, and when the membrznes ruptured
.162 per cent. The absence of stimulation
of the breasts might explain the low festing
blood sugar (.1 per cent.) on the second day
of the puerperium.

Case 16, Blood sugsr reasdings were
taken here sfter the rupture of the membranes
and gt the end of the second stage. The re-
sults were gs follows:-

(i) At end of first stage - .153 per cent.
(ii) During second stage - .187 per cent.
Later during second stage - .2 per cent.

Case 17. At the end of the f¥#5Pt stage
the blood suger value was .156 per cent.

Case 20. This patient wes an epileptic
end during the ninth month of pregnency the
fits beceme more freguent end of greater se-
verity. She wes treated with luminsl and
bromides.

Case 22, This patient wes sdmitted in
the second stage of labour. She had 2 con-
tracted pelvis end the face wes presenting.
Her labour wes long and difficult.

Case 24. This petient wes working =zll
dey up to the dsy lzbour begen. She seid
she felt quite well end wzs eating well,

The second stage was prolonged and & mscer-
gted full-time child was born, Immediately
following the birth of the child she had =
convulsion and on examining & catheter
specimen of urine slbumen was found to be
present, Her urine was clesr in two days.
The Wassermann Rezcticn was negeative.
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Case 26. This patient had =z prolonged
labour due to & breech presentation. She
passed sugar in her urine for six days efter
labour, Her fasting blood sugar on dis-
cherge on the fourteenth desy of the puerper-
ium was ,12 per cent.

Case 28. This patient wes passing
sugar in her urine for four days after labour.
Milk had to be tzken off her breasts by
breasst pump to prevent over-engorgement.
This mey have been a2 fazctor in reising her
fasting level on the second day. Her fasting
blood sugsr on the fourteenth day wes .1 per
cent.,

Case 30. This wes a brow presentztion
end conseguently 2 long and difficult labour.
She weg admitted in labour. The value of the
blood suger st the end of the first stage was
+2 per cent., at the end of the second stage it
was .266 per cent. 1 ce Pituittrin wes given
after the plecents was delivered, and in half-
an-hour the blood sugsr value wezs .231 per
cent.

Case 32. This patient gave 2 history

of three previous miscarrizges. The Wasser-
menn Resction wss positive, This mey have

been z factor in raising the mother's blood
suger ¢t the end oi lszbour to .221 per cent.
There was suger in the urine for twenty-four
hours after labour.

Case 35. Reedings were tzken in this
cage during the first stage of labour. The
readings were teken, roughly, et intervels
ol one hour and were:-

(i) .156 per cent. (ii) .156 per cent.
(iii) .134 per cent. (iv) .146 per cent.

This pstient was pessing sugar in the
urine for three deys azfter lsbour. On the
fourteenth day of the puerperium the fasting
blood suger wes .1 per cent,

Case 36. Labour was induced here (see
later).
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Cese 36, This petient was sdmitted in
lebour, the baby being born twenty minutes
after admissiq%%b his may #ccount for the

- 1licel value.

el

Cese 41, This patient hed intrzcteble
vomiting for five deys following labour.

Case 43. Suger wzs passed in the urine
in this case for four days. Her fssting
blood sugar on the fourteenth dey of the
puerperium wes .12 per cent,

Case 44, Sugar was psssed in the urine
for four days after lebour. Her brezsts
were very engorged vnd as the baby was prema-
ture the milk had to be withdrawn by brezst
pump . Her festing blood suger on dischsrge
was ,12 per cent.

Case 45. This peztient pessed sugzr for
three days after labour. Her fasting blood
suger on discharge was .1 per cent.

SUMMARY . Teking the average of thirty-
five ceses the fasting blood suger in late
pregnancy was .0996 per cent. Taking the
aversge of fifty-two cases the average um-
bilical cord velue was .15 per cent. Taking
the aversge of fifty—-one cases the value of
the mother's blood sugar at the end of the
second stage of lazbour wes .18 per cent,
Taking the sverzage of fifty-one cases the
fasting blood sugzr on the second day of the
puerperium wes .144 per cent.

Thet is the averasge fasting blood sugsr
in late pregnency is within the upper rezches
of the normal value. With the onset of la-
bour there appesrs to be 2 rise in the value of
the blood sugar up to the end of the second
stage of labour. It gradually falls from
then (during the puerperium) to its ante
partem velue.

The incrensed muscular effort developed
during labour, =nd especislly during the second
stapge, has been suggested &s = cause of this
hyperglycemie, =znd thst conseguently the
values found in primiparse are higher than in
multiperae. My results do not bear this out.
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In one case of precipitzte lsbour the um-
biliesl cord velue was ,146 per cent. and the
mother's value was .177 per cent. The
everage velues in fifteen primiperse arve (i)
umbilicel cord value = .164 per cent; (ii)
mother's velue = ,181 per cent; (iii) second
day of the puerperium = .141 per cent.

These values correspond very closely
to the average values in the fifty-one cases
exsemined, Musculsr effort therefore does
not cppear to be the only factor in the pro-
duction of this hyperglycemis.

Excessive Dblood lost post pertem hes
8lso suggested the theory that the hyper-
glycemia is part of 2 gener:zl concentration
of body fluids. There seems to be no relation
between the degree of hyperglycemis and the

amount of blood lost post partem in my cases.

In reviewing the verious theories put
forwerd as to the czusation of lsbour it would
appear thaet any theory must explsin the two
factors which seem to produce lebour (i) =
process which gives rise to an azlterstion in
metebolism (ii) = purely mechsnical irritation
of the uterus which is not accompsnied by
such a chsnge. Whzt the first factor is hes
not yet been determined, but it is probebly
some substance which enters the circulation
snd profoundly ulters the entire metsbolism
and at the seme time stimulates the ‘uterus to
contract. Slemons (69) has shown that the
output of nitrogen is considerably diminished
for twenty-four hours or so before the onset
of labour, and that msrked diuresis occurs.
He hzs =2zlsc found thst these chienges sre
less marked when labour is induced. Zenge-—
meister (70) too, hes shown that during the
lest three or four days before labour, the
womzn loses zbout 1,000 grammes, instead
of gsining 50 to 60 grammes deily &s she hes
been doing up to this time. He says it is
possible to sey when labour will commence by
carefully watching the weight.

All the ductless glands exert directly
or indirectly s stimulating or retzrding
effect upon sexuszl processes in women, which
msy become greatly exsggercted during preg-
nsncy.
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A moderate degree of hypertrophy of the
thyroid is z usuel concomitant of normal
pregnaney, and it mey be recognised clini-
celly in 60 to 90 per cent. of cases. Like-
wise it is admitted that the parsthyroids
undergo & considersble hypertrophy, and thet
their secretion is essential to the normsl
progress of pregnancy, controlling celeium
metabolism. ‘It is now definitely known thet
the cortex of the suprarensl bodies zlso
undergoes definite hypertrophy.

The researches of Stumme (71), Cushing
(72), Mayer (73) and others show dGefinitely
thet the anterior lobe of the pituitery glend
regularly undergoes grezt hypertrophy during
pregnancy and that it returns to its normal
size after completion. The significance of
this is not clesr, but it has been suggested
that this incressed hypophyseal secretion
is to supplement z supposed deficiency in
that derived from the overies.

Wellace (74) suggests thet the intoler-
ance of pregnant women for sugar and a tren-
sient glycosuriaz may be attributed to excessive
secretion of the glend.

The posterior or infundibuler portion of
the gland does not hypertrophy but zs well zs
its known efiect on the blood pressure its
secretion hag the power of markedly stimulating
uterine contractions. Whether this is nor-
melly concerned in the regulstion of uterine
contrections is not known, although & sub-
stance closely ellied to imidezolyithylemin,
ocne of the constituents of ergot has been
isolated from it.

Reviewing the results of the blood super
estimstions in the fifty-one ceses exemined LY
me, it would appear thet there is a certain
metebolic chenge during labour and the esrly
puerperium which influences blood suger con-—
centretion and which is probsably controlled by
the endocrine system. With ¢ view to finding
if it is in any way relasted to an over-secre-
tion of the pituitsry gland,which some authori-
ties suggest is the cause of lebour, Dblood
sugar estimetions were mede on a series of
cases before and 2t helf-hourly intervsls
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efter 1 c.cm, Pituitrin wses given intre-
muscularly.

The liter:zture shows that the enrly
results obtained were contradictory. Bor-
chardt (75) seid that pituitrin czuses the
blood sugar to rise, and this was denied by
Franchivie (76) znd reaffirmned by Cushing
S i 8 Stenstrom (78) showed that infun-
dibular extrauct depressed or inhibited the
adrenaline hyperglycemis and glycosuria of
rabbits. This wss confirmed by Burn (72)
who zlso found that subcutaneous injections
of the posterior lobe of the pituitesry
gland given simulteneously with insulin
diminished or sbolished the fegll of blood
sugaer produced by the lztter. The doses
of pituitary extrzct given zlone do not pro-
duce & rise of blood sugar sufficient to
seccount for this inhibition. He zlso showed
that this result is not obtzined if extructs
of the enterior lobe, or of spleen, thyroid,
brain tissue or thymus are substituted. '

Since commeneing my egtimeztions, Law-
rence and Hewlett (80) heve zshown that sub-
cutsneous injections of 1 c.cm., of posterior
lobe extrsct (pituitrin) heve no =pprecizble
or constant effect on blood suger in normel
and disbetic subjects, but thet these doses
markedly sntsgonise the effect of insulin on
blood sugar, both in normal snd disbetic
subjects. They suggest thet the pituitary
glend like the thyroid is one of the most im-
portant fectors in producing & normal balance
between anebolism and Ketabolism, doing so
primarily by its effect on glycogenic function
and cerbohydrete metabolism,

Moehling snd Ainslee (81) find that in-
jections of posterior pituvitary extreict pro-
ducelf & slight rise in the blood sugar in
rebbits. They #lso find its esction is antagon-
istic to insulin, and they consider thet the
site of sction seems to be in the skeletsl
muscle metsbolism,

As before, the patients fested for four
hours, then the festing blood sugar wss csl-
culated. 1 ce "Infundin" (Burrough =#nd Well-
come's Extract of Pituitary) wes then injected
intremuscularly &nd the blood sugur estimeted
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gt half-hourly intervasls for two hours.

Cese 1., This case and Case 2 were
chosen because they gave the highest fasting
blocd sugers in lete pregnancy of my series of
cases.

hour 1 hour 1% hours 2 hours
4

372 A37% .136% 4%

Festing Blocd #
]

Sugar .137%

Lzbour wes not induced but the patient
said she felt pains, like labour pains.

Case 2, Mrs. H. Multipars. Full-
time pregnzncy.
Fasting Blood 2 hour 1 hour 1% hours 2 hours

s

Suger .15% .A143% J4560%Z ' .131% «14%

Labour was not induced, znd the patient
felt no uterine pains.

Cegse 3., Mrs. B. Age 35. Multips re.
Full-tine.

Fasting Blood 4 hour 1 hour 1% hours 2 hours
Suger A% 2% 4852 A% A7

Labour was not induced.

Cage 4. Mrs. H. Age 24, Multipars.
Full time.

Festing Blood 4 hour 1 hour 1+ hours 2 hours

=<

Suger .097% A% A% .09% 1%
Labour wes not induced.

Cese 5. Mrs. W. Multipers. Full-
time pregnsncy. This patient wes given
five doses of Quinine Sulphete grs. X 2t in-
tervels during the night =2nd five hours zfter
the last dose wes given % ce. Pituitrin at
half-hourly intervals until 3 cce had been
given. The fasting blood sugar was esti-
mated before the first dose of Pituitrin wes
given.

Festing Blocd 4 hour 1 hour 2 hours 3 hours
Sugar .118% A31%7  .121% .109% A%



Uterine contractions were seen 2nd felt
and the patient went into lsbour six hours
after the lest injection.

Case 6. Mrs. S. Age 21 yesrs. Primi-
para., Full-time pregnzncy. The guirnine
sulphate and the pituitrin injections were
given 2s in cese &.

Festing Blood # hour 1 hour 1% hours 2 hours
Suger .12% A285% 0 A3%% . AB31% I )1

Uterine contrzctions were seen end felt
znd on exeminstion the externzl os wes 12
inches dilated. The peins pessed off znd
she went into labour seven deys later.

Case 7. Mrs. F. Age 28 yesars. Ad~
mitted bleeding from z retzined placente,
following an incomplete sbortion ten deys
previocusly. The petient's temperzture wzs
100 degrees znd she showed signs of toxic
sbsorption, which probzbly zccounted for the
rgised fasting blood sugzr level. In this
cese 1 cec Pituitrin was given into the triceps
muscle.

Fasting Blood # hour 1 hour 1z hours 2 Hours
Sugzr .168% JA872 1687 1887 A537%

Czse E. ¥rs. W, #ge 285 years, Eg-
mitted with hzemorrhzgze following zn incom-
plete zbortion three days previcusly. The
plzcents wzs retzined. 1 ee Pituitrin wes
given into triceps.

Fzsting Blood # hour 1 hour 12 hours 2 hours

The plecentz hed to be removed lafer.

Cese 9., rs, B, Age 2E yezrs. Ad~-
mitted with hzemorrhege from zn ineviteble
zboetion, The first blood sugsr velue wig
teken on the pztient’'s admiszsion. She szid
she hzd esten nothing for five hours previcus-
1y . The rezised fzsting level mzy partly be
explzined by the excitement of admissicn to
hospitel. 1 ce Pituitrin was given on #d-

o el
pigsion.
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Fssting Blood + hour 1 hour
Sugar .1817%2 .162% s15%%

A three-and-a-half month's foetus with
placentsz and membrenes wes pessed helf-sn-
hour zfter the injection of pituitrin. The
fasting blood sugar in forty-eight hours wes
.09 per cent.

Cese 10. Mrs., K. Age 25 years.
Primipera, The blood suger values here were
taken four hours sfter lobour was over, 1 ece
Pituitrin wes given as sbove.

Fasting Blood + hour 1 hour 2 hours

-

Sugar ,193% .A181% .166% ,153%

On the morning of the second day of the
puerperium this petient's festing blood suger
value was .14 per cent.

Cese 11. Mrs., C. Ape 35 years. Multi-
pera. The blood suger velues were teken on
the first day of the puerperium. 1 cc Pit-
uitrin was given.

Fasting Blood # hour 1 hour 1% hours 2 hours
Sugar .158% J16% .1560% ,1568% .156%

The value #1t the end of the second stage
of labour wes .27, the umbilierl cord value being
.14 per cent.

Cese 12. (Two cases of cancer with a
hypergiycemia were zlso exsmined).

Mrs. P. Age 5€ yeszrs. This pstient
wes sdmitted with a csrcinoms which had ul-
cerzted through the upper cuter guadrent of
the left breasst.

Her festing blood sugesr value wes taken
and glso after 1 c¢c¢ Pituitrin st half-hourly
intervals.

Festing Blood % hour 1 hour 1% hours 2 hours
Suger .175% A76%  ,18% AVBY .16e8%

Case 13, S.W. Age 69 years. This
petient had esmputetion of the right breast
performed three months previously for ssrcomsz,.
She wes re-sdmitted with # tense growth of the



left breast and ulceration of the operation
scar of the right breast.

Festing Blood %2 hour 1 hour 1% hours

Sugar .185% .18% +18% A75%

SUMMARY., In seven ceses of pregnency
four cases in the esrly puerperium end two
cages of cancer with hyperglycemis 1 cec of
Pituitrin given intramuscularly had no
apprecieble and constent effect on the blood
sugar value;iﬂhat is the hyperglycemia of
labour and the puerperium is not due to &n
over-secretion of the pituitery scting alone.
It may be due to its sction in conjunction
with other ductless glands.

Whether or not involution of the uterus
he#s & direct besaring on the difference in
blood suger concentration is & matter of con-
jeeture., Involution invelves many factors.
It does not consist simply in & reduction in
size of the uterus, but it controls the &ab-
sorption and eliminstion of certesin products of
conception and is accompenied by grest ves-
cular and celluler changes in the whole body,
together with the esteblishment of 2 new
function, wviz, that of lactation.



CONCLUSTIONS, The results of the blood
sugeyr estimstions in cencer sre inconclusive,
It would spperr thet in certein crses of sd-
vanced cencer there is & hyperglycemia. Thet
is thet in certain ceses, = condition of
raised blood sugar percentege is one theat does
not offer resistoance toc the growth of the
tumour. The effect of pregnzney on cancer
is generslly considered unfesvoursble. Apert
Ifrom the cbstruction which lumours mey csise
to labour there is fregquently = rspid extensicn
in the puerperium both loeslly =nd by metes-

tases.

Most suthors are in fevour of the removal
of overien tumours znd of fibroids of the
uterus as soon siter labour #g possible, zs there
iz & tendency for them to become mzlignent.
Could we look upon the hyperglycenisz of the
puerperium &g one of the fectors which brings
about this chenge?

The czsesg of sdvenced tuberculosis ell
showed & hyperglycemis end & deleyed fell efter
glucose, of the diebetic type.

Remenbering thet tuberculosis is 2 compli-
cation of severe coses of disbetes, it would
appesr thet ¢ gtrte of reised blood suger is one
that fevours the growth of the tuberecle bacillus.

Tuberculer toxsemies hes & profound influ-
ence on sexusl orgens snd their functions.
Menstruszl disturbsnces zre common in women dur-
ing the course of the disesgse und quite often
these disturbsnces uzre noted before the onsetl
of the evident =zigng of the digesse. In zome
cases in young girls the sppeesrence of menstru-
«tion mey stay the progress of the disezse.

During the mengtrusl flow #nd &t times be-—
fore its eppeerence there is often an aggreve-
tion ¢f the pulmonery condition, Fever mey
rise, the cough inecresse, new sreets ol lung
tissue mey become inveded snd hsemoptysis is
guite common during this pericd.

During pregnency the tubercul&r process
zseems to be in zbey=ance. Perhsps =n explu-
netion mey be ifound in the eirgulstory chenges
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oceurring during pregnency. The mucous
membrenes of the respirstory trset become
congested during the period of pregnincy,
znd this mzy reterd the progress of the tu-
berculous process for the time being. in
#llied condition is seen in czses of mitrsl
stenozis.

Patients with mild symptoms, which do
not progress, suffer no aggravetion of the
disense ss ¢ result of pregneney, lezbour or
the puerperium.

Petients in whom the ¢
and progressive, that is th
wetkly patients snd es
Laeyngenl z2nd intestinsl compli
guently auccumb #Tter 1l+:bour. I
tremely roere thing to see 2 tuber
die with the foetus in utero.

L8
(17
()

3 e

The tubercle bascillus hes been found in
the placenta in sdvsnced tuberculosis, znd it
is thought thet it gsins sceess To the generesl
circul: tion through the uterine sinuses, =t
the zeparation of the plucentsa, thus converting
¢ loczl infection into = systemic one,; with
fetel vesults.

Another explenstion offered is that with
the descent of the diephregm, following lebour,
the cspirstion of tuberculous meterisl from the
upper pert of the lung to the lower is faecili-

trtad. It is doubtful if metestessis trkes
plece in this way. Could #n explanation be

found in the hyperglycemis whieh #ppesrs to
develop with the onset of lsbour znd which lasts
through the enrly dzys of the puerperium? By
furnishing @ suiteble culture medium for the
repld growth of the tubercle bacillus, the re-
sistrnce whiceh hss been present throughout
pgregnancy ls repidly lowered. itnd it this
condition of r:ised blood suger is beneficisl

to the growth of the tubercle bzeillus, may it
not also be for other organisms, e.g., the
streptococeus? That is, this hyperglycenmin of
the puerperium msy be e fsctor in the lowered re-
sistrnce to infection found durinz that peried,
and £lso 2 fector in the fotel results s0 Ire-
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quently ftollowing puerpersl fever, No cese
of puerperazl fever occurred while these esti-
mations were being made, so0 it was not possi-
ble to compare the blood sugsr percentepe with
its development,

Lewrence and Hewlett (80) describe unususl
and sometimes zlarming symptoms +hich, ulso
described by Sacks (81) followed the injection
of 4'ccrof pituitrin. In ten to thirty minutes
the petients became ghestly pele 2nd some he-—-
came: dizzy end feint. They did not find this
followed injection in five diabetics exemined.

Pituitrin is used very frecuently in
obstetrics without the z2bove effect. No cese
exnmined by me showed any unplessznt signs or
symptoms following the pituitrin injections.

The mechanism whieh controls the =zltered
metebolism of the puerperium, with its zccom-
panying hyperglycemis, may offer the necessiry
explanstion,

SUMMARY . (i) Certein of the udvenced
cases of cancer and perticulsrly those with =z
superzdded infection showed ¢ hyperglycemiz =nd
g delayed blood suger fell of. the mild die-
betiec type following the ingestion of 50 gms.,
of glucose. In certein cases =lso, there
appeared to be & raised rensl threshold for

SUEH I,

(ii) In sdvenced tuberculosis the fasting
blood suger is rzised, znd the suger tolerence
tests show & response similer to that shown by
a mild case of dizabetes., The rensl thresheld
for suger 1s slso raised.

Y(iii) The festing blood sugsr tends to
rige with advencing sge.

(iv) The festing blood sugar level in
pregnancy is not ruised beyond the normal
limits. With lebour the percentage blood
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suger graduslly rises to varying levels up
to the end of the second stage. During the
ezrly deys of the puerperium 2 hyperglycemia
exists. The mechaznism controlling this
hyperglycemia is not known. It is not due
to an excessive secretion of the pituitary
Eland.

(v) Thig hyperglycemis of the puerperium
is offered &s an explanatory hypothesis of
the rapid development of tuberculosis =nd of
the tendency for innccent tumours to Decome
malignant following labour. t1lso of the
lowered resistsnce to general infections and
especially streptococcal infections found
during the puerperium.

(vi) It is elso offered zs besring some
relaztionship to the zbsence of symptoms fol-
lowing repeated injectionsg of pituitrin in
pregnant women and women in the puerperium.

I wish to express my indebtedness
toe Dr. W.Brander, Medical Superintendent,
Hackney Hospitel, where this work wzs carried
out, for placing the cliniczl mzterial in the
Hospitzl at my disposesl, and for meny helpful
suggestions and much interest teken during
the course of these investigetions.
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