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84 ON THE TREATMENT OF CHRONIC RHEUMATISM AND GOUT.

etl.ollogy of gout. In fact for ages, attention has been called to the influence of
spirituous liquors on the development of this disease. Wines that contain toc;
n}uch alcohol, as well as strong beers, should be interdicted aifogether- although
Garrod has condemned cider, I do not believe that this beverage Cat‘; give rig* :
to gout; I t‘ninkAthere may be cases in which it may be beneﬁci:l i 5
: But if the dietary of the gouty patient needs tc; be carefully éec)'ulated it is
just as necessary to prescribe suitable muscular exercise of all kindsirvmna:stic;
fencmg» pedestrianism, all should be employed, and as our imm’ DJ] e
e . ortal fabulist
‘“ Goutte bien tracassée,
Est, dit on 4 demi pansée.”

rescri i r
fhe ‘VI:;:;de?r forl?d;en go’uty persons.  Van Helmont condemns the white and sour wines:
e ines ohemia and of Hungary are also forbidden. Champagne, according tc;
= :

S e, i_de'v(:‘n] more detrimental. Nevertheless, Bouchardat is of the opinion that the

moderately sour wines, cut with alkali 3 i
it the alkaline waters, are very useful in the case of

Beer is i /

S ﬂa;::ieutily proscribed by Garrod; Van Sweiten, however, claims that it is useful
ral agreement in proscribing the alcoh ] i : i
: ols, so-called, and liquors Rabu-
teau has even pretended that alcohol in the blood precipitates uric acid‘ : : -

P i i

> MEIEU:; .;Ie’\riz;?n;srG(;rlztu?:.r;illeW}(:‘L(;:z;eJ, Aug. 16, 1884.) has an interesting article on the

L e e i a L8 1c? € sets Io.rth the T.’ww which he says is accepted gen-
e e 0 acid cent.re, either eliminative or destructive,” probably

L el 16:. :{urth ventricle, not far from and in functional relation with
R polyuric centre. .*-‘m attack of gout is likely to occur in the gouty
St e CTA o }:wo mental or c.:erebral crises. First, on the eve of a great mental efforg
i pamxysr;n ;(s) c{):cl'f::nto t_l:cl!n;glhcst pnim:“of tension with ““nervous energy.” The Lypf;
B _M'_rg.‘.lhg f.e ¥y to be “‘nervous,” with severe neuralgic pains, if the
e b h,abit z g;zzr;éna;h;i::efd att.ack‘ing one of the large organs, if he be

i 3 of gout cely - i

lec.tua,l_el'fort, when the centres are exhausted, argid fnifhil;k;];;ei?t ?;:.l\il L:L;hjne:hd c;f S
Zzi};p‘:tf(.}rT ﬁt.for syncope, followed by more or less prolonged dep;cssion or itexn;);!?azgdaill'
= mir;l)klsn ;)hi orn?]ulatec-i arthrrtfs-uf thf: ordinary type. In the break-down, befor;: acm’on}
e becccirt_ )ralh .l-tf’en-gt_h itself gives way; while in the paroxvsm, after exertion th(;
i organic;em:;sies Lstlad(:izh;b-xmry control of‘the <.:ercbra1 centres over the spinal mcduflarv
e f: }t susp?nded. jIhe former class of cases is the most serious’.
S Liamdr oTpgmf: the EXISLt‘,nC‘e of a neurosis, for which the patient will
R der_“andq tl. e. s?ccon,d class is one in which the malady proper rather
o Sileae e Can\ or:;:fpi}'achtlon.er S greatest attention. His therapeutic suggestion
= ,.T t;s ,g?t rid of by a proce.ss of oxygenation, and that it must
S ti;,w mo \(tju. bowels. Pgrgaﬂves in gout are always harmful in
Ll Cmmem;a{ed qovth};t tilnou,- 1sc}}e.1rge ?f fluid h?om the intestinal surface, and leave
s t.he i \u: uric a(.:ld_ .'h}ch requires a very large amount of fluid for
e freqL;th (;cwrrenieei)?f the kidneys in the form of crystals. One reason for the
and the consequent concentration 0%01?1:: L‘}dx‘\'?rm Fo b s ofilii by pespiiation)
Be’low o oot gl idney excretion. If uric acid can crystallize, it will.
pain, reduces swelling and raisgs 1[‘}e n)lé\ture,_wmc;h o e nlel e
h;.‘dr:)brumél[c test, from 50 to 100 pler éeSFcIrr:lzuf:x; Llllma‘m tlie'urme, e
glv%&} CIOIChICHITlt believing nitrogenous food to be nccess;rl;'lsﬁ vi Igrgiv](:"- el R
IEES'_ uGliece{g[clilta%exi?lc %:}c;i;;.tic_md of _vu_r_ic acid. B Amn.mn. gchlor?d? Eré)\lzlllc};sczitecgfé?g
s e\,-crg," ol Lt iod., 3ij. Aquam fxd,' Z xij, M. Sig. Take two table.
» fourth or sixth hour. Granville's theory, in the present state of sci-

ence, can be looked on as i i
: ¢ as only an ingenious and 151 peculati isi
haps deserving acceptance. —TRANSLATOR ] PR ey v el
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GenTLEMEN: Diabetes' is a very common affection, which you will often
be called upon to treat when you shall have entered upon your practice; I pro-

1 Cantani has given a full history of diabetes, which he divides into four periods:

The first, which commences with Areteus and Galen, and during which the presence of
sugar in the diabetic urine was recognized though ill-understood.

The second, which commences with Willis, and in which the symptomatology of
diabetes was accurately established.

The third, which is associated with the name of Rollo, who, more than any of his

predecessors, pursued a practical end while discussing, with more method than they, certain

theories which were largely adopted.
The fourth, which commences with Claude Bernard, and in which diabetes is studied

by the aid of the experimental method from the standpoint of pathogeny and therapeutics at
the same time.

Diabetes was known from the most remote antiquity by the physicians of India, where
it was described under the name of swest urine, or urine of honey. In two books translated
from the Sanskrit, diabetes is called madume'hé, which means wurine of honey.

The ancients knew little about diabetes; at the same time, Cornelius Celsus mentions
it, and Aretweus gave it the name of dialetes, from the Greek word dzaffaive, implying that
the sweet drinks of persons so affected passed through the body unchanged.

Galen also considered diabetes as a disease of the kidneys attended with elimination of
sweet beverages unaltered, and these ideas were adopted by Willis. Moreover, Vittorio
Trincavella, in support of these Galenic notions, cites a case where the urine of a diabetic
patient had the same taste as the drinks which he imbibed. During this period Paracelsus

alone took a stand against this theory of Galen, and affirmed that the cause of diabetes was

in the blood, and not in the kidneys.
In 1675 Willis detected sugar, or rather honey, in the urine, and thenceforth the symp-

toms of this disease came to be better known. Sydenham thought that it was a disease of
malassimilation; and Dobson proved, by the fermentation test, the presence of sugar not
only in the urine, but in the blood. Lastly, Rollo inaugurated the dietetic treatment of
diabetes, which hygienic regime has been crowned by the labors of Bouchardat dating from
1841; and within the present epoch Claude Bernard has given to the world his valuable
discoveries concerning glycemia and the glycogenic functions of the liver. (@)

(a) Cantani on Diabetes. Paris, 1876.
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pose, therefore, to devote a lecture to the therapeutics of this disease. So
frequent, in fact, is this complaint that Bouchardat afirms that out of every
twenty men between forty and sixty years of age, and pertaining to the
weahh'ier classes, you are sure to meet with at least one diabetic p:tient.‘
Whence comes this really large nnmber of glycosuric patients? It results
first of all, from the fact that we are better acquainted with the affection and)
moreover, with the conditions of modern life, which, in exciting undu,[y thé
dlgest{vc functions and those of the cerebro-spinal axis, predispo:e notably to
this .dlsease. There is, then, a preponderating interest in knowing the thera-
peutic rules which ought to be observed in such cases, especiallvzmce, when

these rules ar is i
ese rules are followed, they cause disappearance of sugar from the urine, and

all the troubles which rise from glycosuria. But before entering upon the main

part of my subject, there are two preliminary questions which must be decided:

‘.che puthqgeny of diabetes, and the tests which determine the presence of sugar
in the urine. =

: Pathogeny plays an important part in the therapeutics of diabetes: it con-
stitutes ztiological therapeutics, and we cannot discuss scientifically the influ-
ence of r.nedicamcnts and medications till we have examined the mechanism of
gl}ff:OSLll‘La. Thanks to the brilliant researches of Claude Bernard—researches
wk.m?h constitute, perhaps, his best title to glory—we know to-day what is thc;
origin of the sugar which is found in the normal state in the blood of animals,*

: .
. .Bouchardz.at a_fﬁrms that in every twenty men from forty to sixty years of 'age
clonging to legislative assemblies, the great learned societies, elevated

; positions in com-
merce, finance, and even in the army,

i ‘ you are sure u? find one glycosuric patient. As for
e frequency according to age, he adds that glycosuria is the more formidable the younger
the subject, and that the epoch when it is most often observed is between the
and sixty years.
twenty and forty.

=i , 1| ; ages of forty
riesengers statistics give the greatest frequency between the ages of
This is perhaps true as far as hospital practice is concerned, but it does
th represent the frequency of this disease in private practice, and especially
in easy circumstances,
following figures:

o : among persons
Andral’s table, which concerns 84 cases of diabetes, gives the

AGE.
From o to 5 years

AESTOSE o0
30

“ 40

“ 5o

‘““ 6o

SISO,

‘“ 8o

e

i

(@)
2 1 H
Claude _Bemard has dwelt particularly on the origin of the glucose which is found in
the blood. This glyczmia comes from two sources—from

; alimentation, and fro y
formed in the liver. : e

. The glucose furnished by food is a product of the digestion of amylaceous matters by
saliva and the pancreatic juice, and also of saccharine articles of diet which are transformegl
from saccharose into glucose by the action of the intestinal juice;
ferment, which Claude Bernard calls inzerrive erment. :

this juice contains a
The role of the liver in this case is

() Bouchardat, On Glycosuria and Saccharine Diabetes.
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This physiological glyczemia has two origins. Either it is a fact of alimen-
tation —the feculents and cane sugar being transformed into glucose by the
intestinal juice, the salivary disatase and by the pancreatic juice, constitute the
first of these sources—or else it is a product of the glycogenic functions of the
liver. Claude Bernard has, in fact, shown us that there exists in the liver an
animal amyloid principle, glycogen,” and that this starchy principle, under the
influence of an hepatic ferment, furnishes glucose. Notwithstanding the vehe-
ment attacks which Pavy' and Lussana have made upon the doctrine of the
normal glycogenic action of the liver, pretending that this sugar formation was
simply a pathological or post-mortem phenomenon, the views of Claude
Bernard are none the less admitted by the majority of physicians.

Rouget, on his part, generalizing the glycogenic functions, has strongly
maintained that all parts of the body, and particularly the muscles, possess
glycogenic properties. But we are not obliged to enter into the discussion of
all' these objections; it suffices us to know that glycosuria, or the passage of
sugar in the urine, is the exaggeration of a normal phenomenon, physiological
glycamia, that is to say, the presence of glucose in the blood. The conditions
which, exaggerating this physiological glycemia, transform it into a persistent
glycosuria, are numerous; and, according as they hlave been exclusively adopted
to explain the mechanism of diabetes, a great many theories have been pro-
posed.® :

said to be that of a reserve depot for this alimentary sugar, and to supply it to the blood in
proportion as it is required. The glycogen or animal starch (which forms a singular explo-
sive substance with nitric acid, takes a violet color with iodine, and passes to the state of
dextrine) in presence of a hepatic ferment is transformed into glucose.

Claude Bernard insists that the formation of sugar in the liver is a normal fact. The
liver, then, is the seat of two orders of phenomena—phenomena of assimilation, and
phenomena of disassimilation. The first correspond to the formation of glycogen, the latter
to its transformation into dextrine and glucose. The more active the life, the more pro-
nounced the phenomena of disassimilation. (2)

3 Glycogen is a hydrocarbonaceous substance isomeric with starch; has for formula
CSH1°05; dissolves in water forming a milky opalescent liquid with right-handed polariza-
tion, Under the influence of dilute mineral acids, saliva, pancreatic juice, blood serum, and
of hepatic extract (prepared cold), glycogen is transformed first into a variety of dextrine,
then into glucose. This transformation demands for its production a temperature of 30° C.
Cold nitric acid transforms it into xyloidin, and warm nitric acid into oxalic acid. §

1 Pavy maintains that the sugar produced by the liver results from a cadaveric trans-
formation, or from pathological conditions. These pathological conditions have their source
in the non-fixation by the liver of an excessive quantity of sugar derived from food, and we
ought to distinguish here the amylaceous aliments and the azotized aliments. As for the
former, we are concerned with the product of an incomplete digestion; as for the latter (the
azotized aliments), three conditions may aid their transformation into sugar: (1) general
venous stasis, from exaggerated muscular movements, from asphyxia, etc.; (2) troubles in
the portal circulation; (3) section of the filaments of the great sympathetic, disturbing the
hepatic circulation. (4)

5 The number of theories put forth as to the cause of diabetes is considerable. As

(@) Claude Bernard on Diabetes and Glycogenesis, in Revue des Cours Scientifiques, 1873.

(4) Pavy on Diabetes, London, 1862. 1868. Also lectures in the Lancet.
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From the exclusive point of view on which I am placed, that is, the stand-
point of treatment, all these theories may be referred to three heads: the
hepatico-intestinal or alimentary theory; the nervous theory; and, lastly, the
theory of nutritive disturbance.

According to the first theory, the glycosuria results either from the too
great abundance of saccharine and starchy aliments, or from an excess of
activity of the digestive ferments, or from exaggerated action of the functions
of the liver. In the normal and physiological state, the glucose which has been
formed in the intestinal tube passes into the circulation, and the liver becomes
the regulator of this normal glyceemia; when the glucose is in too great
quantity, it stores it away; when deficient, it furnishes this principle to the
economy; thanks to the glycogen which its cells contain. But let some circum-
stance arise to trouble this harmony,” and we pass {rom the physiological to the
pathological state, and glycosuria appears. This glycosuria then entails a series
of modifications, rore or less grave, in the economy, and we soon have all the
symptoms of the confirmed disease. This theory is one of the most seductive,

many as fifty have been designated, but all may be referred to five principal theories, which
are the following:
I. The gastro-intestinal theory.
II. The hepatic theory.
III. The nervous theory.
IV. Theory based on disturbance of nutrition.
V. Pancreatic theory.

L The Gastro-intestinal Theory. This is the theory of Bouchardat. It is divided into
two parts, the alimentary theory and the digestive theory. In the first, the sugar of diabetic
patients comes from a dietary overcharged with feculent and saccharine matters; in the
second, the habitual action of the ferments of the digestive tube is too energetic.

11. Hepatic Theory. This theory is supported by Claude Bernard. The cause of

diabetes consists in a circulatory trouble, in a secretory trouble, or in a simple exaggeration
of the function of the liver. It is supported by clinical observations in which diabetes has
been observed to arise from hepatic derangements, such as congestions, or even cirrhosis.

1I1. The Nervous Theory. This theory is based on physiological, anatomical, ®tio-
logical phenomena, Patho-anatomical observations have found, in diabetic patients, lesions
of the floor of the fourth ventricle, congestion, ramollissement, sclerosis of the spinal cord
and of the brain, alterations more or less profound of the great sympathetic. From an tio-
logical standpoint, contusions of the encephalon and excesses in the functionating of the
nervous system have produced diabetes.

IV. Theory of Nutritive Troubies. This is the theory which has recently received the
support of Bouchard. The glycezmia of diabetes depends on a fault in the consumption of
sugar by the tissues, due to a diminution of their nutritive activity. The cause of this
retardation is a vicious habit, congenital or acquired. Gout and a sedentary life are the most
important factors in diabetes. TJaccoud also admits that the cause of this disease is an altera-
tion of nutrition, over-production or lessened destruction of sugar.

V. Pancreatic Theory. This theory is based exclusively on pathological anatomy.
Lancereaux is its chief supporter. Diabetes is due to lesions of the pancreas, such as
atrophy, fatty degeneration, cancer, obliteration of the pancreatic duct.

¢ Colrat and Couturier, taking as their basis certain experiments of Claude Bernard—
who showed that when the portal vein is tied the glucose passes directly into the blood, and
produces an alimentary glycosuria—have noted that, in animals affected with total or partial
obstruction of the portal vein, from any cause whatever, glycosuria always exists.
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&

and has for its consequence therapeutic applications which dominate in the
treatment of diabetes, I refer to the alimentary regime. My venerated master,
Bouchardat, has won the claim to public gratitude by founding, on this theory
that admirable hygienic treatment which enables us, through its rigorous applii
cation alone, to cause the sugar to disappear from the urine of diabetic patients,
at least in the great majority of cases; and when this hygienic treatment fails,
be assured that the disease will almost invariably resist all other therapeutic
means.

The nervous theory is also based on experimentation,” on clinical experi-
ence, and on the results of therapeutics. We know, in fact, since the celebrated
experimentation of Claude Bernard, that we can in animals cause a temporary
glycosuria by irritating or wounding the rachidian bulb.

Sf:hiff, by traumatic lesions of the entire cerebro-spinal axis, and even of
the sciatic nerve, Pavy, Eckhard, Cyon, Aladoff, by traumatisms of the ganglia
and filaments of the great sympathetic, have arrived at the same rest?lt znd
have in this way determined a glycosuria equally transient. :

; I insist on the word fransient, for it shows us that, unable to produce true
diabetes in animals, we cannot practise on this disease experimental therapeu-

tics, for the glycosuria which results from our experiments gets well of itself in
the course of several days.

In support of the nervous theory of diabetes, clinical medicine furnishes a
great number of observations where we see violent blows on the head, or great
cerebral excitation, the consequence of too prolonged intellectual labors, painful

F.fng)tigng, chagrin and disappointment, become the starting-point of diabetes.
Chis it is which explains why this disease is so common among certain classes
of the population, such as literary men and persons devoted to scientific and
academical pursuits. You will not, then, be astonished to see a considerable
number of authorities claiming that diabetes is always of nervous origin.
As .for that theory which refers diabetes to disorders of nutrition, it has
been quite recently defended, and with considerable success, by Pré)fessor
Bouchard,” who has classed diabetes with affections due to retardation of

J Claud.e Bernard showed, in 184q, that pricking or puncture of the fourth ventricle
below the origin of the vagi causes glycosuria. Section of the splanchnics after the puncture
does not .modify the glycosuria, but it prevents it when made before the puncture :

Schif’f. produced glycosuria by section of the optic thalami, crura cerebri pc.ms middl
and posterior peduncles of the cerebellum, also by section of the spinal cord :)n a if.:vel wi }t:
the second _dorsal vertebra, by extensive lesions of the anterior and posterior columns a,ucl
even by section of the great sciatic nerve. Richter has shown that lesions of the sym al:hertl'
have the same effect; Pavy, that section of the superior cervical ganglion occasfons gl},rc:;3

SR > S
lal. Eckhard, C_?yon and Aladoff have attained similar results with sections of the inferior
cervical and superior thoracic ganglia. (a)

2 B 3 -
7 fouchard shows j‘.he difference which exists between arterial and venous blood &
bloéﬁ;.;‘o bsugar.. In animals this is 40 centigrammes; that is, one kilogramme of arterial
; :
n becoming venous blood loses 40 centigrammes of sugar. When you take. into

(@) Schiff, Jour. d’Anat et de Physiol., 1866.

dies par Relentissement de la Nutrition, Paris, 1882
19 :

Cl. Bernard, Arch. gen. de Mec., 1849. Bouchard, Mala-
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nutrition. Here also we can deduce facts in support o'f this th‘eor)_r from })h};sz—
logical and clinical experimentation. The glycogen1c_f1}1~1c‘uor_1 is not,leveawe.
exclusively a function of the liver; all the tissues participate in it. o
not seen Rouget demonstrate this power of sugax'-procluqron in all organs :
the focetus? Have we not seen Schiele detect glycogen in §tr%t1§ed E‘averlnilc;“
epithelium ? In fine, do not the muscles themselves part1c1palve m 1t ];’s EC{LM_
genic function, as Boehm® has pointed out? We can, th.en, say, \;n lh oimnoSt
dat, Jaccoud and Bouchard, that every circumstance whu:]n troub ei ¢ e =
processes of assimilation and of disassimilation of all the tissues may b€ a g
of diabetes.

by Krause,' Luton, Muller,” Maumené,” Neubauer, and Vogel,* will mention
only those of Heller, Boettger, and Trommer.

The first of these processes is based on the oxidation of glucose by potassa,
which by heat generates glucic and melassic acids'which give to the liquid
under examination a more or less black color according to the quantity of sugar
in solution. Bouchardat has substituted for the potassa a chemical which is
much more easy obtainable, slaked lime or milk of lime.® This test, which is a
good one when the urine has a large amount of sugar, loses its value when the
quantity of glucose is small ; then there is liability to several sources of error ;

One other consequence of this theory is to call attention to the ehmn;atlo:
i ri ay an
of urea in diabetic patients, and to cause this azoturia to play a preponder
part as Lecorché has done.

the coloring matter of the urine, for instance, may turn brown under the agency
of alkalies. Moreover, albumen and mucus may give a dark discoloration, and
even an impure preparation of potassa may give the same color.

The process of Boettger is altogether different ; it consists in heating urine

Ought we to take sides with one or the gther of these theories, and. b::i.z
exclusively on any one of them our therapeutic endeavors? By 1'10 meins ,BUt 1
we ought instead to draw from all them .Lhe elements of our trfe‘%timil; : i
must, before approaching this main subject of my lecture, §‘ct orth e =
means which you ought to make use of in order to c]f:fterrmpe the presence
sugar in the urine, and the quantity of this almorm‘aiVmgxednant. o

You should, in fact, be aware that we cannot judge of the effects o :
treatment but by a daily examination of the urine; our Prognosis, mmeox-]er;
is based on such examination ; you should then perfectly understand the modes

supposed to contain glucose with a mixture of subnitrate of bismuth and car-
bonate of soda ; in this white liquid thus formed there is soon seen a black pre-
cipitate of oxide of bismuth.” Although this test has been modified by my
master, Behier, and more recently by Primavera, it is subject to numerous
fallacies, and the reduction of bismuth may be accomplished by substances
other than glucose. Attfield affirms that almost any kind of urine will effect

the reduction of bismuth. Therefore this test is inferior to those which have
for basis the cupro-alkaline liquors.

s B =

__m_.

Trommer was the first to recommend testing for sugar in urine by util-

3 izing the reducing properties of glucose on salts of copper, and it is upon this
of testing urine for glucose. g g prop g pper, I

: S ot St
Glycosuric urine is generally abundant in quantity, of a high d€lll‘-,11 Y,

which sometimes attains even 1os0; it is frothy, stains the clothing, and

the curious property of attracting flies.

i .
i

! Krause and Luton employ the same test as for the detection of alcohol, namely the
solution of bichromate of potash in sulphuric acid ; this solution, of an intense red color, be-

S L B
S

3 - S - s o .'..H
To detect glucose in the urine we avail ourselves of the curious oxidizi ﬁ
; i i zali a g, an
and reducing property of this substance in presence of alkaline agents, @ 1
2 g f !
i ider -ous processes which have been proposed
without stopping to consider the numerous processes which ne prof

consideration the total quantity of blood which is transformed intcﬂ) venous blood,f it IS:rl.lsz?;
tible of demonstration that a man loses in a day‘lat the least, 1,350 gra.mmelsdo Isuf ;65 i
one gramme of sugar demands, for conversion into water am—l carbonic il.le ,0‘; rge.r,l T
oxygen, and as a man in health never consumes more than 850 .gram!]ne; osom,e}‘f;hat mon;
this oxygen is incapable of burning all the sugar; there remains, t1§? e
than 1,000 grammes of sugar which is not consumed Py oxygen, but whic hl - )mndi_
molecular metamorphoses of the entire organism. So, according to lBouc za.cr1 ,. s
tions which give rise to hyperglyczemia may be refe.rred to the fol.lo?.vmg; hel? -i'tée o ?n
thing which prevents the sugar and starch o.f food ingested from_ ﬁxm% itself i i
the state of glycogen; (2) everything which 111crz?ases the formatllo-n fo sugar o emnom}i
(3) everything which interferes with the destructive metamorphosis of sugar 11

or its fixation in the tissues. (@)

¢ According to Boehm, the muscles behave with regard to glycogen likv_e the hver;c;.hz_n
is to say, glycogen augments in the muscular tissue after meals, and is destroyed in
muscular work,

() Bouchard, Maladies par Ralentissement de la Nutrition. Paris, 1882.

comes emerald green in the presence of sugar.

* Muller uses the following test: To the urine heated over a spirit lamp he adds a solu-
tion of indigo-carmine made alkaline by bicarbonate of soda. If glucose be present this

mixture passes from blue to green, then red, purple, and finally yellow. Jaccoud recom-
mends this process.

® In Maumené’s process, strips of woolen cloth are soaked in a solution of perchloride
of tin; then moistened with the urine to be examined and heated over a spirit lamp. If
sugar be present the strips are blackened

* This test consists in adding to urine supposed to contain sugar, a few drops of solu-

tion of ammonio-nitrate of silver; if glucose be present there is a black precipitate of
reduced silver.

® Saccharine urine when mixed with an equal volume of liquor potassa and heated,

turns yellow, and, if sugar be abundant, brown; a molasses-like odor is at the same time
observable.

[* Boettger’s test, which is much in use in this country, is practiced in the following
manner : A few cubic centimetres of the urine are mixed in a test tube with an equal volume
of solution of sodium carbonate (one part crystallized carbonate and three parts water) a few
granules of bismuth subnitrate are added, and the mixture boiled for some time. If sugar be
present the bismuth turns brown or black by reduction to elementary bismuth. (Witthaus’
General Medical Chemistry.) Witthaus affirms that no other normal constituent of the
urine reacts with this test, but there may be some substance present which, by giving up
sulphur, may cause the formation of a black sulphide of bismuth,—TRANS. ]
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basis that a number of test liquids have been devised, Barreswil’s and Fehling’s
solutions for instance.'

Fehling’s solution is the most used at the present day ; the reaction is very
pronounced, and it suffices to heat in a test tube a mixture of glycosuric urine
with one of those cupro-alkaline solutions to see the liquid change from a
beautiful blue to a pale yellow, then a lively red, in consequence of the precipi-
tation of the oxide of copper, which gradually settles down to the lower part of
the test tube. _

At the same time with this method, which is much the most certain, all
chances of error are not avoided. Uric acid, urinary pigment, tyrosin, may
cause the precipitation of oxide of copper, but this precipitation is much less
clear and pronounced than that with glucose. Moreover, albumen prevents
this reaction from taking place, therefore it will be necessary to have care when
you are examining urine that contains both albumen and sugar (which fre-
quently happens) first to precipitate and filter out the albumen before proceed-
ing to test for sugar.

The employment of the cupro-sodic liquors enables us not only to recog-
nize the presence of sugar, but also to determine the quantity, and this is a
matter of great importance. I shall not here speak of the polarimetric processes
while admitting that they are the most sure and precise, and that one ought
always to have recourse to them when desirous of attaining mathematical exact-
ness in the dosage of glucose, but these are methods of the laboratory, and few
physicians can have at their disposal a saccharimeter, whether it be that of
Soleil, or the one with a penumbra, or the diabetometer of Yvon. I shall only
mention the clinical processes which are quite sufficient in practice.

Of all the clinical processes the most simple, the’most ready, and the most

1 There are several formulz for cupro-potassic or cupro-sodic solutions. These are
the principal :
SOLUTION OF BARRESWIL.

4 grammes.
5 grammes.
4 grammes.

RB. Carbonate of soda
Cream of tartar
Caustic Potash. .« cooevervrniis uareeonneencorens
ot R S et O grammes.
. Sulphate of copper 3 grammes.
ot o e B BB O O i S O O C S R . 25 grammes.

FEHLING'S SOLUTION.

4 grammes.
16 grammes.
13 grammes.
16 grammes.
bo grammes. M.

Take the pure Sulphate of copper
Distilled water
Caustic soda
Neutral tartrate of potas
Distilled water

Trommer’s test, the first in use, is employed as follows: Takea sufficient quantity of
liquor potassz and a solution of sulphate of copper. Intoa certain amount of urine in a test

tube add an equal quantity of liquor potass® and two or three drops of the solution of cupric
hydrate of copper clears up by

sulphate. If the urine contains sugar the blue mixture with
agitation, and if the tube is heated a precipitate of reddish cupric oxide is formed.
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_econgmical is that of Duhomme,’ which we use every day in the hospital and
in prlvate practice, and every physician, it might almost be said every diabetic
patient, ought to have one of these little instruments for measuring the amount
of sugar in the urine.

. .It is composed of a little box which has in its interior some test tubes, a
s.pmt lamp, two vials, the one containing a little liquor sodz, the other Fe,h-
ling’s solution, and finally, two dropping tubes.* These two’ dropping tubes
are graduated, the one which is reserved for urine by a mark which indicates a
cubic centimetre, the other, which is destined to contain Fehling’s solation, b
a mark which measures just two cubic centimetres. You begin by tal{ino" uy
one cubic centimetre of urine of which you take care first to count the nu?nbellj'
of (_irops by pressure on the rubber ball. Then with the other dropper you
aspirate two cubic centimetres of Fehling’s solution. This you place ipn a iest
tube, and add the same quantity of solution of soda. You then heat the mix-
ture, and after having taken up some of the urine of which you: have just
counted the drops, you let it fall, drop after drop, into your test liquid hea‘gin
the latter from time to time till the entire mixture takes on a reddi;h Coloxég
You have counted the number of drops necessary to obtain this reaction anci
you have fmly to refer to the table herewith given (see adjoining page) to limow
the quantity of sugar contained in a litre of the urine. This table contains in
one column the number of drops present in one cubic centimetre of urine, and
Lr;lz;[;.other the number of drops made use of in order to get the characteristic

As this method of analysis is very rapid it is desirable, before taking a
definite figure, to repeat the process three or four times ,in order to kfo
exactly the number of drops necessary to obtain the red coln’)r in the mixture -

It' may 'be necessary when the percentage of sugar is very large to dil:.lite
the urine with an equal quantity of water, which you can easily do by means of
your dropper, and in estimating the result you have simply to double the figure
obtained. Duhomme has, moreover, given a method for utilizing his sa.ccfari
meter for the detection of very feeble quantities of sugar. It suffices in th :
cases to employ only one cubic centimetre of Fehling’s solution, and to cogiet
the number of drops necessary to effect the disappearance of th,e green color
you can make use of the same table, but you must carry the decimal poi
line toward the left, L

af . .
trmtV\ ith thl; anal)lrtlcal process you can sufficiently estimate the effects of your
thecrerr;il;t‘.g 1?'11 will also have a basis for your prognosis. You are aware that
S fwfo inds of diabetes. ; The one is the mild form, déiabetes benignus, the
es of fat people, an affection which permits a person to live a good many

1 Duhomme, Clinical Sacchari i
Bl arimetry, Bull. de Ther., t. Ixxxviii, 1875, pp. 163, 214,

? The droppin indi
instm[mmt makepp g t;:bes graduated to indicate cubic centimetres can easily be obtained of
ot : 35, odman and Shurtleff of Boston, for instance
e method of Duh i i :
e enefr’:;me is so handy and simple that it ought to come into general
B t’h i ig ! usv? on the Continent. Besides the dropping tubes and the
s required is the ordinary cupro-sodic testing solutions.—TRANS 1
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OF DIABETES,

1Ze

, and you glance down the

The table reads like the table of Pytha-
, and 11 drops are required to decolor

ith the Roman numerals XXII, and you find the

mmber of drops employed
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years. The other is grave diabetes, the diabetes of lean people, which disturbs
profoundly the nutrition of the individual, and determines in quite a short
space of time cutaneous, pulmonary, or other complications which rapidly prove
fatal.

There has been much discussion as to whether we ought to give the name
diabetes to both these affections, some maintaining that the diabetes of the cor-
pulent is nothing but a symptomatic glycosuria, and reserving the name dia-
betes to the more malignant disorder of lean people ; others hold that the two
affections are the same, but of different degrees of intensity.

Without entering into the discussion I can affirm that from a therapeutic
point of view the examination of the urine will enable you to class your patients
in three principal groups : the light forms of diabetes, those of medium inten-
sity, the grave forms. Note first of all that the quantity of sugar which you
find is no criterion for prognosis; you may find as much as one hundred
grammes per litre, and at the same time have a very mild case. A much more
important indication is the persistence of a certain quantity of sugar in the urine
in spite of the most rigid dietetic régime,

When, after having made your patient follow scrupulously a rigorous ali-
mentary regimen, you discover that the figure of sugar in the urine keeps at

-

‘57i
17.1410.00|

12.85!

from thirty to fifty grammes per litre, be persuaded that your case is a grave
one, and that your pharmaceutical measures, however judicious and appropri-
ate, will not stay the progressive decadence of the organism and the death of
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Number of Drops Employed.

|Gr. IGr. Gr. |Gr.
8.0016.36!15‘0013.8

Gr.

Gr
.50/20.00|I

Gr,

i
71
|
|

Gr.

5.83(14.61|1
5

|20.00/18.18|16.67|1

18.33/16.92|15.71[14.6

19.17|17.69

LSzIQo.oO 18.46

12

22.00|10.20|

g

Gr.

Gr.

Gr.

5/76.67/57.50[46.00/38.33|32.86|28. 75125 .. 55/23.00{20.9T

-

Gr.|Gr.|Gr.,

180| 9o|60.00|45.00[30.00(30.00(25.71|22

10| 95/63.33[47.50|38.00|31.67|27.14

200|100|66.67/50.00[40.00|33.33|28.57/25.00/22. 22

10|105/70.00|52. 50|42 . 00135 .00|30.00[26..25/23 . 33|21 .00|19. 09|17 . 50|16.15/15.00|

220|110(73.33|55.00|44.00 36.67|31.43|27.50/24 .4

230|11

2
240|120(80.00/60.00/48 - 00/40.00(34."28/30.00/26. 66 24. 00|

Figures indicating in grammes the quantity of sugar contained in each litre.
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XX
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For example, suppos

ExpranaTIoN.—The figures in the first horizontal line correspond to the number of drops employed. The Roman numerals in the first
the cupro-sodic solution, you
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number 2o, which indicates that t

vertical column till you come

goras.

your patient. Generally these patients are thin, debilitated, presenting pulmon-
ary complications of a tuberculous nature, and their forces are rapidly
exhausted. I have often been called during my medical career to treat such
diabetic patients, and despite all my endeavors have not been able for an instant
to interrupt the steady decline of the organism.

When, on the other hand, the quantity of sugar, owing to your alimentary
‘hygiene, has fallen to nine or ten grammes a day, you have a case of diabetes
of medium intensity. These are the patients who may live many years, but in
whom there supervene, when the digestive functions become enfeebled, pulmon-
ary complications, a peculiar comatose state, or it may be cerebral ramollisse-
ment, an accident so frequent in those whom Bouchardat calls petits diabetigues
(that is, persons slightly diabetic). These diabetic patients are amenable to a
treatment which opposes to a certain extent the production of such accidents.

In the third group are cases of diabetes of feeble intensity. Here we witness
the triumph of alimentary hygiene, for it alone effects very rapidly and in a few
days the disappearance of the glucose from the urine, however great the pre-
vious quantity. How often have I seen such obese patients, generally arthritic
and gouty, who had been voiding two hundred to three hundred grammes of
sugar per day, and in whom the régime of Bouchardat had enabled us in a few
days to bring down the figure to zero. Nevertheless in these patients the sugar
reappears whenever they commit errors in diet.

You see, then, that this dosage of sugar, or, in other words, the determina-
tion of the quantity of sugar in urine, is a matter of capital importance to your
patients both from the point of view of therapeutics and of prognosis, and I




