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of sanocrysin. He was discharged on August 15tl, 1928, witlh a
normal temperature and pulse 72 to 92;. there was no sputtum.
The physical signs and x-ray appearances were muich improved.

9. A woman, aged 33; admitted March 3rd, 1928; onset
December, 1927, " influienza," Most of the riglht lunig was affected,
anid the left middle zone; L3, S2. Sputom was scanty. Evening
temnperature G9O F., ptulse 84 to 120. She received a total of
4.5 grams of sanocrysin. When Cil('charged, on Junie 5th, 1928,
there was no sptutunm and the physical signls wer1e miuch fewer;
tho improvement had been very rcpid in a sholt time.

10. A woman, aged 24; admitted October 29th, 1927; onset
August, 1924, pleurisy. There was extensive disease on the right
with cavitation, anid slight- disease on the left; L3, S2. Sputum
3 to 4 oz. The evening temperature was 990 F., ptulse 88 to 108.
She was given in all 6.6 grams of sanoc-ysin. Shie was discharged
oni April 12th, 1928, with the physical sigilSnsuclh improved,
sputum 112 oz., bacilli fewer but still present. The general
improvement was maintained. She was, readniitted on October
2^th for a second course of sanocrysin (3.6 grams). When dis-
cilarged, oni December 22nd, there was fturther improvement in
the physical signs and the sputum was negative,

Cases in which Paticlts became wvorsc and wherc the Discase was
probably aggr-a -ated by San ocrysin.

11. A woman, aged 34; admitted June 25th, 1928; onset
February, 1926. L3, S3. There 'was extensive disease of both
lungs, The eveningf temperature was about 1000 F., pulse 88 to
108.. Small doses of sanocrysin were given after the temperature
had been allowed to settle. After the fourth injection the patient
had haemoptysis with fever (see Chart 3). There was no previous
history of haemoptysis. The physical signs had increased.
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CHART 3.-F, 0.1 granl sano- CHART 4.-I, 0.3 giamn sanocrysin.
crysin (fourth injection). G, J, Fever continued for fourteen
Hlaemoptysis. 1I, Signs of ex- days longer.
tensioIn of disease.

12. A woman, aged 22; admitted May 3rd, 1928; onset December,
1I26. L3, S2. Pulse 96 to 132. The left lung was extensively
involved, and the right upper zone was affected. Dermatitis
occurred after the second injection, and treatment was stopped for
four weeks. Seven doses were then given at weekly intervals.
The temperature was rarely above 990 F. After the last injection
the temperature began to rise and the patient had a continuous
pyrexia with increase of physical signs (see Chart 4).

Conc7lsions.
We recognize the possible fallacies ini attem )tinlg to draw

conclusions in a disease where the unexpected so often
hal)pens, even in the abseciee of any formiof tr eatment,
and especially where more than onie form of treatment has
been employed. But aftei mature conisider'ation we feel
justified ill making the following statemenits.

Sanocrysin caninot be regarded as a specific in the
treatinent of pulmonary tuberculosis. In suitable cases it
shortens the period of routine treatment-that is to say,
.a similar degree of improvement may be obtained in con-
siderably less time with sanocrysin thian withiotit.
With sanocrysiil there is a greater possibility of the

improvement following institutional treatilment being main-
tainied than there is witholut its use.

In carefully selected cases it is of value as anl adjuvant to
otier. methods of treatment. It is of definiite worth in
clearing the "better" luing in bilateral disease anid allowing
tho establishment of an ar-tificial pieumotihoirax on the
bad" side. It may also be employed with advantage inl

collapse therapy, of any variety, when there is a tendency
for the " good " side to break down.
Used with care it is of value in the tr-eatmenit of the

acute exacerbations in chironic fibroid disease.
By ridding the sputum of bacilli even for a short time it

must-theoretically, at any rate-limit time spread of the
disease.

Sufficient time hlas not yet elapsedl to nllow us to
dogmatizeo on thle permanenlcy or othlerwlise of thle
implrovemenlt.

CASES OF DIABETES MELLITUS WITH A LOW
RENAL TIhRESHOLD.

BY

R. D. LAWVRENCE,* M.D., M.R.C.P.,
CHEMICAL PATHOLOGIST, KING'S COLLEGE HOSPITAL.

THE renal thiesiolod, or leak point of the kidney for sugar,
is usually about 0.17 to 0.19 per cent. blood sugar, an(a
v-ariations are recognized to occuir in diabetes mellittus.
Most cemmonly aniy chlange consists in a raising of the
threslhold above 0.2 or even 0.3 per cent. blood sugar,
with tlle result that uirine tests for sugar give little
indication of tlhe satisfactory conitrol of the disease, making
tlhe patient appear sugar-free when tho blood sugar is
lig-h. MIuch imiore rarely diabetes has been reported to be
(orniplicated by a lowered renal threshold. One case eacl
has been reported in tlhe last two years by Voigt,l
Shapland,2 and by Curran and Mills,3 their articles leaving
tlle impression that thie combination of diabetes mellitus
and a lowei-ed i deial tlhreslhold is a very rare condi tionl.
Consequently the following eiglit cases seem wortlh record-
ing, as the condition leads to confusion and difficulty ill
the practical managemenit of the cases.

Diognosis of the Coiidition,.
This 1)reSe11ts 110 difficuIlty when,I a case of diabetes is

being followed by blood, as well as by urine, suga1 tests.
As the result of treatment it is founld tilat, wliereas tie
blood sugars are becoming normal, the ulrine does iiot
become correspondinigly sugar1free. Positive proof th.at tlhe
renal thresiold is abnormally low can be obtained by simul-
taneous tests of the blood and urine for sugar oni one or
two occasions. For example, after insulin has been given
at 8 a.m. tlhe blood and uriine sugar may be tested as
follow0s:

Time: 10 a.m. 11 a.m. 12 noon. 1 p.m.

B'cod sugar per cent ... 0.19 0.12 0.085 0.080

Urine sugar ... ... + + + + + trace 0

This proves that the threshold is below 0.12 per cent.,
but not so low as 0.08 per cent. Tile coiidition ca!1 often
be proved quite definitely by estimating the blood sugar
ollly once and testing the urine secreted afterwards. In
tlle above example the- leak point -could be proved to be
below 0.12 per cent. by finding sugar in the urine passed
at noon after the bladder had been emptied at 11 a.m.

Description of Eight Cases.
An individual description of these eight cases scems u'n-

necessary. All the patients had had typical symptoms of
diabetes mellitus and in all an abnormally high blood sugar
liad been founid, either oni ordinary diet or after a glucose
tolerance test. In three cases diet alone controlled the
blood sugars; in five inisulin was necessary. Fiv-e were
males aiid thiree females, and their ages varied from 19 to
68. Iln two cases there was a family history of diabetes.
The SOII, aged 14, of one of these patiellts h.as no

symptonls of diabetes, but o0l two occasions has show+sin an
abnorimallv highl blood sugar curve with slight delay in the
returll to normal. Unlilke his father, tlhis boy has a raised
renal threshold and passed nio sugar at a blool sugar
concentration of 0.225 per cent.

Trhe level of tlhe rellal threshold was fairly closely
observed in tllese cases, and was respectively 01.15, 0.14,
0.11, 0.1, 0.1, 0.09, 0.09, and 0.08 per cent. It is obvious
that the last few cases were hardly ever free frcmn traces
of sugar in the urinie. The amounit of glycosuri-i wl s in
every case related to tlhe lev-el of the blood sugar, and tlhe
more thie latter excede(i(l tile tsresilold the moir sugr
appeared iln tile ulrinle. Tilis is conltrary to what is u LI illy
stated to occur in renal gl.cosuria inl non-diabetis, whetre
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the amount of glycosuria is said to be usually constant and
inidepelndenit of diet an-d the level of the blood sugar. This
has niot been true, however, in mny experience of nion-
diabetic renal glycosuria.

In two of these diabetics the lowered threshold lhas
remained constant for five years, and in nione, observed
over sliorter periods, has it been found to vary. Theire iS
every reason to thinlk, therefore, that the peculiarity- is a
permanlent one, as renal glycosuria seems to be.

IL addition to these eight cases, a lowered threshold
appealed temporarily during pregnancy in two diabetic
womleni, but became normal again after labour.

Practical Importance of tflc Con(lition.
These cases seem, on the whole, to follow the same course

as diabetes wvith a norimal renial threshold. They have niot
seemed more liable to ketosis than other cases, because they
htave not lost sutfficient sugar in the iurinie to affect miiateri-
aily the ketogenic-antiketogenic ratio of the diet as fed.
Butt oue of the pregnant womiien, wlho was losin-g some
30 grams of sugar a day by the thiu mliontlh of pregnanicy
owinig to the low threshold, excreted more ketone bodies
than previously. The fasting blood sugar level might have
beeni expected to be lower tlhan usual from the loss of sugar,
but this was not noticeable. However, two of tlhe youngest
patienits, who had for y-ears after the original discovery of
their diabetes paid little attenitioni to their condition,
seemed to deteriorate much less rapidly than the usual
careless juvenile diabetic. One of these patients gave little
heed to diet for seven years, was thirsty, anid had a blood
suigar of niearly 0.3 per cent. when tested, and yet became
rapidly controlled on1 diet without in-suiliin, and has remained
so since. Another, a girl of 12, had diabetes for seven years
witlhouit any marked progression, and always responded at
once to dietetic treatment. it seems possible that the low
leak point acted in these cases as a safety valve, which
tenided, by the loss of sugar in- the urine, to lower the blood
sugar and relieve the strain on the islet cells. This is miy
ijilpressiOn in these two cases, butt, of ('curse, they m-ay
have beeni exceptionDally unprogressive for otlher reasons.

It would appear that these cases respo)ond to treatment in
the usual wN-ay, but they certainkly presenit soml-e difficultv ill
their management. It is impossible to keel) the utrine sugar-
free if the threshold is below 0.1 per centt. The ussual uirine
sug(,ar' tests give little or nio inidicationi of the patienit's real
coniditioni, which can be known by blood sugar tests alone,
difficult to carry out frequenitly, and sometimes impossible.
It is veiry disappointing to the patieit, anid the practitionier,
t) find sugar almost constantly preseint in spite of tr-eatmeent,
ind the patient, at least, is apt to be depressed. It is best

for1 these patients not to be taught to test their urine or to
c0-oper'ate as mi1uch as usual in their treatment. If the
threshold is lowered to onily 0.14 per cen-t. oc so, this may
be almost an advantage iin treatment, as on-e mnay theni be
certaiin, if tlle urine is sugar-free, that the blood sugar is
noM11al.

It is difficult to see an-y etiological coiiiecxion betweeni the
lowered threshold anid diabetes in tiese cases. It is highlv im-
probable that the diabetes produces in some way a lowering
of the threshold, for aniy change tllat is kinowin to take place
in diabetes is in the directionl of a iise 'in the threslhold;
1'or is there any clear evidence that a pre-existinig conditioni
of renal glyc6suria may tenld- to produce or be followeed by
true, diabetes. Indeed, HjArne4 has recenitly published a
lhereditary study of renal glycosuria which tends to show
the absence of -aily connexion-betweeni diabetes mellitus anid
renal glycosuria.
w'The Imlost likely explanation of these cases is the fortuitous

development of tru(e diabetes in cases of renial glvcosuria.
It is niow well know5:n that a Iowered threshold is fairlv
common in normal individuals, though what percentage of
thle population are renal glycosurics it is impossible ev-eni
to guess; but the number of cases of renal glycosuria "that
are discovered must he velry small comaipared to-the nlumb-er
edisting. The above eight cases have occurred among some
500 dliabetics-an incidence of 1.6 per cenlt., nlot a high onle,
pi'ohably nio higher than in the nonl-diabetic populationl.
0 ni&te likely among nay 500 diabetic cases Qthers waith a
low-eredl tbileshold have escaped discovery, because it requires

close observation and not infrequenit blood sugar tests (nlot
possible in every case) to establislh the conditioni. There
seems n-o reasoni to think that tl-e conmbination of diabetes
m-nellitus witli a towered renial threshold is niot a meire
coijncidence.
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VOMITING IN INFANCY.
BY

T. M. LIN(G, M.A., B.M., B.CH.OXF.,
JOHN ANID TEMIPLE RESEARCH FELLOW IN DISEASES OF CHILDREN,

ST. THOMAS'S HOSPITAL.

VOMITING is a very comimon presenting symptom during
th1e first few11monlths of life, and One about whiCh lthe
mliotiei' is niot -tllatuIrally anxious, as it signifies to he1r
that her chiid is niot getting sufficient nourishment.
In the act of vomiiitinig the walls of the stomiiach contract,

the diaphragm is pushed downwards in the full expiratory
position, while powerful contractions of the abdominal
muscles take place; at the same tinle the cardiac sphiniCter
is relaxed and the gastric contents are expelled, chiefly
as the result of the pressure exerted in the abdom11en bV the
diaphragm and the abdoMinal m1usCles, aided to SOn1e. extenit
by reversed pei istalsis. As a gen1eral rule the pyloric
sphi ncter is closed, but in some cases it may become
relaxed, with the result that bile and intestinal contents
are expelled with the vonliit. The simiplest method of
bringinig this mfechlianism inito play is to overfill the stomach,
especially if this is donie rapidly before the walls of tie
stomach lhave tinie to adapt themselves to the s'udden
increase of gastric conteilts. Thus it is extremely comlmon
for breast-fed babies to vomit a small amount at tlhe end
of tileir fee(ds. Provided the gain in weight is withill
normnal limits n-o treatulent is requiired, and the symptomis
inay he regarded as one of Nature's " safetv valves " If
how-ever, it is fotunid tllat htie baby is gaining w-eight
excessively, a little wi-ater silouild be g,iven beforehand anid
tlhe act-uial lengtlh of time spellt over each fee-d decreasee.

I'omitioqy from BSirth1.
All cases in wllh suieb a history is given should be

r,egarlded( seriously, as a congeniital obstrucitioni of the
duodeniumi is a possible cause. It is also iuportant to
realize that the syllptOimS of congenital pyloric obstruction
may- date fromli birth. As a geneial rule the voml-it in thle
former is bile-stainled, anid jaundice m-iay occur-, but the
distinction betwreen the two conditions is really only of
acadelllici illterest, as sur-gical interveiltion is indicated
in botlh.
.Various collgeniital malforlmations of the oesntphagus thlat

produice intractable regu-rgitatioii of food datinig from birth
are occasiollally encounterled. Somne form of fusion of
traehea aiid oesophalgus is the most comiimon deformity,
and screeniing with tile x rays may sometimes show con-
ctlusive evidelnce of obstrucietioni. TIreatm11ent is of no avail.

V7omiting with an Acute Onset.
The sudden onset of vomiting, associated with diarrhoea,

in an apparently healthy baby suggests immediately the
possibility of an infection, of- which the most likely site
is the gastro-intestinal tract, particularly. in artificially fed
childrleni. It is important, however,. to realize that paren-
teral inifections inay p)rodulce exactly similar svmlptoals;
th-e most comlnmoi. of these are pyelitis, bronchitis, alnd otitis
luedia. Recent work, both iil tllis country and ini America
has drlaw attenition to the great frequency of acute pyelitis
in babies, anid Unless the uriine is examilled the condition
is frequently missedl. -In severe cases the onset is sudden,
with marked fever, vonmiting, diarrhoea, and convulsions
or rigors; tile latter are uncomiimoni in chlildren, and should
always suggest ani acute kidney- infection. Other cases have
a: mlore insidious onset, with vomiting and persistent loss
of weight as the outstandinig features. It is esseiltial in


