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Fig. I8 shows the same incidents as Fig. I5. Mrs. T.. November 3rd,
g903.
Fig. I9' shows a perfectly normal pulse; with all the events in the

-cardiac cycle following one another in a normal manner. Mrs. T..
November 4th, 1903.

Fig. 20.-Inferences drawn from the radial pulse would assuredly
mislead in recognizing the cause of the irregularity, as here there
-seem normal pulse beats followed by extra systoles. The jugular
tracing demonstrates the real nature of the irregular rhythm, which
shows the occurrence of auricular systole (a) and diastole (x) during the
rentricular systole (E). Mrs. T., November 14th, 1903.

Fig. 21 shows the frequent occurrence of extra systoles of ventricular
.origin, and gives the clue to the explanation of the whole series of
-irregularities from which the patient suffered. The explanation of the
-extra systoles and regular appearance of the auricular waves is the same
as that given from Fig. 2. Mrs. T., November xgth, 1903.

ON SOME HAEMOGLOBIN INVESTIGATIONS IN
CASES OF CHRONIC HEART DISEASE.
By PROFESSOR THEODOR SCHOTT, M.D.,

Bad-Nauheim.

THE physical and dietetic treatment of chronic heart com-
plaints in general, as well as the special treatment by baths
;and gymnastics, are so widespread nowadays that in the most
recent literature the question is much less frequently asked
whether'these methods have a good effect on heart diseases,
'but rather in what way they act on the heart and body gener-
-ally. It would lead us too far to repeat here the various
opinions of the subject. The readers of the BRITISH MEDICAL
JOuRNAL would gain' more information from the works of
Bezly Thorne, Grainger Stewart, Lauder Brunton, Bowles,
William Broadbent, Douglas Powell, and others.
In this short essay I only desire to set forth the results of a

series of investigations which I undertook last summer with
my assistant, Dr. Wolfson, for the special purpose of giving
*some support to my brother's opinion and my own that the
-combined treatment by baths and gymnastics has a tonic
action not only on the heart but on the whole system. If also
thepatients should show when the cure is finished a morerobust
appearance, increased strength of muscle, especially displayed
in greater ease in walking and climbing, better sleeping and
improved appetite, etc., in short, 'greater bodily strength, yet
it is not superfluous, but rather desirable to become acquainted
with those clinical methods of investigation which make it
possible for medical men living at a distance to get a clear
idea whether such treatment is really a tonic. Besides the
weighing of the patient during and after the period of treat-
ment, my former researches, which were principally directed
to the state of the heart and vessels, had included heart dia-
grams, sphygmograms, and blood-pressure tracings, while
some other investigations, especially those relating to the
composition of the blood, had not been carried out. The
reason for not having made the last named was that for general
purposes former methods of investigation left much to be
desired; either too much time was needed for each separate
investigation, or.the mass of blood to be removed was so large
that it must be taken direct from a vessel; in other words,
sueh'ifuller investigations as 'would have extended over several
weeks were scarcely applicable; -Besides this, with most
ap_paratus the bl-ood had to 1e diluted or modified.
In the autumn of I902 I obtained Dare's1 haemoglobinometer.

I must/iot allow myself to go more fully into a description of
this instrument here, I only desire'to describe its most
essential merits.; the first is that one drop of undiluted blood
is aifficient for the investigation. For this purpose Dare has
constructed a pipette so evenly that in an area of square
centimetre one drop of blood is sufficient to fill the capillary
space completely. In the a'paratus there is a standard solu-
tioh','the red colour of which corresponds to that of a solution of
blood eontaining IoO per cent. haemoglojcin. 'The drop of blood
'in the apparatus is compared with this' standard solution.
Candle light is used, so that the investigator is independent
,of daylight. The scale is on a revolving graduated wheel, and
in that way, as the observer looks through a camera on to a
'white surface, the proportion of leucocytes in the blood need
not be considered.
By following these directions every practitioner can in a

short time learn how to make similar'haemoglobin investiga
tions within two minutes, and fu'rther so to diminish the
sources of error that the differences between two observations
and the readings of two observers amount eventually to only
I to 2 per cent.

After sufficient practice on healthy people we began our
observations on various forms of heart disease. Naturally
care was taken that-besides the cautious manner of living
which those suffering from heart disease must observe, with
respect to the kind of nourishment, especially as to the
nourishing power of the food taken-on the whole no essential
change was made. In order to obtain correct comparisons
the same hour was always chosen for the same patient for ob-
servation, but above all things care was taken that an equal
time always elapsed after the last meal. Also it was made
the rule that no examination of blood should take place
during or after menstruation, or if it did take place it was not
to be looked on as of any value as a comparison. The usual
investigations of the heart with regard to heart diagrams and
heart sounds, the sphygmogram, and above all suecessive
observations with Gaertner's tonometer2 always went hand in
hand. In this way last summer I20 patients were examined
under successive observations, and I permit myself to report
here some of them very shortly and cursorily, reserving a
more detailed description for a later time. In all cases ex-
cept where otherwise stated the patients were subjected to
combined treatment by baths and gymnastics.
CASE I. Weak Heart, Ditatation of the Left Ventricle; Anaemia.-Miss

M.. aged i8.
May 26th. Before the first bath, haemoglobin 69 per cent. (blood pres-

sure 85 mm. Hg.).
June 3rd. After the sixth bath, haemoglobin 78 per cent.
June 23rd. After the eighteenth bath, haemoglobin 79 per cent.
July gth. After the twenty-seventh bath, haemoglobin 8i per cent.

(blood pressure iIo mm. Hg.).
The patient appeared much more robust after the cure, could walk

for hours on level ground, and could climb hills without much diffi-
culty. The treatment consisted of baths only.
CASE II. Weakness of the Cardiac Mfuscle; Dilatation of both lVentricfes;

Anaemia.-Countess St., aged 52 years.
May 25th. After the fourth bath, haemoglobin 6o per cent. (blood

pressure 85 mm. Hg.).
July 13th. After the thirty-third bath, haemoglobin 75 per cent.

(blood pressure ioo mm. Hg.).
This very feeble patient had taken iron at home for several weeks

without result; during the first three weeks of her stay in Nauheim
three bottles of haematicum (Glausch) were taken. The face was still
pale at the end of the cure, though rather less so than at first, but the
patient felt much stronger.
CASE III.-Mitral Insufficiency after Acute Rheumatic Polyarthritis;

Anaemia.-Miss M. D., aged 15.
June sth. Before the first bath, haemoglobin 53 per cent. (blood

pressure 8o mm. Hg.).
June 24th. After the sixth bath, CO2 (Spring 7.), haemoglobin

65 per cent.
June 23rd. After the twelfth bath, C02 (Spring 7.), haemoglobin

74 per cent.
July 3rd After the nineteenth bath, CO2 (Spring 7.), haemoglobin

79 per cent.
July 15th. After the twenty-second bath (third effervescent bath),

haemoglobin 8I per cent.
July 3oth. After the twenty-seventh bath (eighth effervescent bath),

haemoglobin 79 per cent. (blood pressure I05 mm. Hg.).
The patient took no kind of medicine, either for the lheart or for

anaemia. On leaving she felt completely recovered, and only com-
plained of slight palpitation after climbing stairs and hills. Within
the first fortnight she gained in weight 3 lb., and at the end of her stay
g lb.
-CASE IV. Aortic Insufficiency after Acute Rheumatic Polyarthritis.-Mr.

R. F., aged 14.
June 2nd. Before the first bath, haemoglobin 55 per cent. (blood

pressure I05 mm. Hg.).
July 7th. After the twenty-fourth bath (of which nine were sprudel

baths), haemoglobin 78 per cent. (blood pressure 118 mm. Hg.).
The young man. who looked anaemic before, looked blooming after

the treatment.
CASE V. Mitral Stenosts.-Miss H., aged I8.
June gth. Before the first bath, haemoglobin 68 per cent. (blood

pressure Ioo mm. Hg.).
June x5th. .After the sixth bath, haemoglobin 8o per cent.
June 28th. After the fourteenth bath, haemoglobin 8o per cent.
July 4th. After the sixteenth bath (onesprudel bath, Spring 7), haemo-

globin 83 to 84-per cent. (blood pressure 120 mm. Hg.).
The remaining observations of haemoglobin and blood pressure all

gave the last-mentioned result. Altogether twenty-four baths were
taken.
CASE VI. MitralStenosisand Insufficiency.-Miss A., aged 23. Whether

the condition *&-oAkbenital or acquired in the first year of life could
not be determined.

July 2nd. Before the first bath, haemoglobin 64 per cent. (blood
pressure 85 mm. Hg.).
August 3rd. Before the first sprudel bath (Spring 7), haemoglobin

76 per cent.
September I5th. After the thirtieth bath (of which sixteen were

sprudel baths), haemoglobin 8I per cent. (blood pressure 120 mm. Hg.).
The patient who had suffered much in youth from heart disease, and
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in later years could hardly walk at all, when firat examined was of a
dark-blue colour, both in face and fingers. Ozn departure the dark-blue
colour had in a great measure disappeared, and the swelling of the
liver had distinctly dininished. At the e4d,f the cure the patient
was able to take short walks of fifteen to twpnty minutes,.and even to
make without difficulty the slight ascent of tep, minutes from my house
to her dwelling, whereas at first she had to be wheeled up in a bath
chair.
CASE VII. Graves's Disease; Myocarditis: Severe Anaemia.-Mrs. A.,

aged 45. The patient had taken iron and digitalis before her stay at
Nauheim. A short time after her arrival she had right-sided pul-
monary infarct (embolism). She continued the digitalis for three days,
and later for a short time took haematicum (Glausch) three bottles.
May 26th. After the fifth bath (first measurement), haemoglobin 58

per cent (blood pressure 95 mm. Hg.).
July 8th. After the thirty-second bath (of which ten sprudel baths),

haemoglobin 69-70 per cent. (blood pressure xI5 mm. Hg.).
CASE VIII. Myocarditis Due to Abuse of Alcohol and Tobacco; Dilatation

of both Ventricles, chiefly of the Left; Paroxysmal Tachycardia.-Mr. F.,
aged 54.
July 8th. Before the first bath, haemoglobin 65 per cent. (blood, pres-

sure 115 mm. Hg.).
August 28th. After the thirty-second bath, haemoglobin 85 per cent.

(blood pressure 135 mm. Hg. ).
CASE IX. Mitral Insufficiency and Stenosis; Chronic lNephritis.-Mr. 0.,

aged 22.
May 20th. Before the first bath, haemoglobin 68 per cent. (blood

pressure 85 mm. Hg.).
June 4th. After the ninth bath, haemoglobln 75 per cent.
June xsth. After the skteenth bath, haemoglobin 76 per cent.
June 24th. After the twenty-first bath, haemoglobin 8i per cent.
July 4th. After the twenty-seventh bath (ten of which were thermal-

sprudel baths), haemoglobin 82 per cent. (blood pressure 120 mm. Hg. ).
The patient, who took no medicine, and at first was very pale,

looked blooming in the end, and could walk without the slightest
difficulty for hours.
These few cases described here show that the treatment by

baths and gymnastics is capable of increasing the formerly
depreciated haemoglobin in cases of heart affection, be they
cases of weakness of the heart muscle or valvulfar diseases
(simple or complicated), Graves's disease, or chronic myocard-
itis, with or without kidney disease. Naturally there were
many cases in which this increase was only very slight.
According to my observations it seems far easier to raise the
amount of haemoglobin in young and middle-aged persons
than in those of riper years. Even if these latter feel much
better after following the treatment, there is frequently no
change to be seen in the amount of haemoglobin. The fol-
lowing is an example of this:
CASE X. Chronic .Myocardcltis; Severe Arteriosclerosis; Angina Pectoris

Bradyeardia (pulse 30-36).-Mr. L., aged 68.
May 20th. Before the first bath, haemoglobin 79-80 per cent. (blood

pressure I6o mm. Hg.).
May 29th. After the seventh bath, haemoglobin 8o per cent.
June 17th. After the twenty-first bath, haemoglobin 79 per cent.

(blood pressure 150 mm. Hg.).
During the last part of the cure duplicated heart beats were some-,

times noticed, but only on auscultation; not in the radial pulse. Very
often there were 54 heart beats, with a radial pulse of 30 to 36.
Very instructive for medical men are these cases in which,

during the treatment, a diminution of the haemoglobin is ob-
served; and let it here be noted that severe physical over-
exertion and violent emotional disturbances, especially in
febrile diseases, in a short time rapidly produce a diminution
in the haemoglobin. Of this, in conclusion, one example:
CASE XI. Weak Heart: Dilatation of Both Ventricles.-Mr. S., aged 44.

He had severe anaemia, for which for many years iron had been taken
at home.
May igth. After the first bath, haemoglobin 70 per cent. (blood

pressure 230 mm. Hg.).
June 2nd. After the tenth bath, haemoglobin 85 per cent.
June 22nd. After the twenty-fifth bath, haemoglobin 8o per cent. The

patient suffered from feverish bronchitis and had undergone severe
physical exertion during a several days' journey.
June 23rd. After the twenty-fifth bath, haemoglobin 79 per cent.

(blood pressure xio mm. Hg.).
During the following eight days the haemoglobin rose gradually

again to 85 per cent. and the blood pressure to 130 mm. Hg.
I am well convinced that in an investigation of the blood

which in some measure lays clainm to thoroughness it is
necessary to count the blood corpuscles, both red and white,
and to fix the amount of ash of the blood. Such experiments,
however, take so much time that in practice, at any rate,
investigations on a large scale are very difficult to carry out.
I propose at some other time to supply what I have here
omitted.

NOTES.1 For description see P74iladelphia Medical .Journal, September 22nd,
j9oo, 2 of these tonometer measurements I give only the first and last
in parentheses.

IMPROVEMENTS, IN DIETETICS OF PIABETICS
By SIR JAMES - SAWYER, M.D.LONB.,:F.R.C.P.,
Senior Consulting Physician Queen's Hospital, Birmingham.

COMPARATIVELY successful as is the modern medicinal treat-
ment of diabetes mellitus (glycosuria) under medical prescrip-
tion and guidance, in many cases-perhaps in all-the-
appropriateH regulation of the patient's food iS a chief thera-
peutic indication. In the management of this difficult
malady, it has been recognized by the profession for many
years that abstinence from sugar and from other articles of
food which are convertible after ingestion ihto glucose causas
a great lessening in the quantity of glucose in a diabetic
patient's urine, and also a marked diminution towards normab
of the heightened density and quantity,of the urine, and that
these changes for the better are coincident with arrest of
bodily wasting, even with some gain of bodily weight, and
also with general improvement, in a very large proportion oa
those persons who are suffering from diabetes.
To meet these rational and practical indications as to treat-

ment much care has been taken by many physicians to
devise an extended, varied, and agreeable and practicable-
dietary. Until the researches of Mosse were published two
years ago,1 it was our therapeutic rule to withhold potatoes
in saccharine diabetes. The potato econtains -from i6 to 2
per cent. of starch, and it used to be classed without qualifica-
tion amongst food inadmissible in glycosuria in a case treatedc
upon the dietetic principle I have referredto. His researches&
have led Moss6 to conclude that potatoes, -far from being
harmful, form a useful-and beneficial food in glycosuria, and
that they are capable of -being substituted 'for ordinary
wheaten bread in daily proportions sufficient to maintain the-
alimentary ratio, that is to say, in the proportion of two andb
a half to three of potatoes for one of bread. Moss6 found that
a daily ingestion of potatoes in quantities of from I,ooo
to I,500 grams, roughly of from 2 lb. to 3 lb. avoirdupois,
brought about innineteenout of twenty cases of diabetes speedy
diminution of the glycosuria, quick relief of thirst, and general1
improvement in the patient, and all this in all forms, of
diabetes. The salts contained in the potato are chiefly those-
of potash. Potash is contained in potatoes in much'larger
proportion than in wheaten bread, and Moss6 attributes the
superiority of potatoes in a diabetic dietary to the increased
ingestion of potash.2 My own experience,in practice during
the last two years is confirmatory of Moss('s conclusions.

I think it will be found in practice that the permission of
potatoes in the food of diabetics is one of the greatest dietetic
advances of our times. Potatoes cooked in any of the ordinary
ways are a grateful food. I would point out that for the-
retention of the salts of the potato the vegetable should be
cooked in a peculiar way. It should be cooked by steaming
with its *'skin" on. If potatoes be peeled and then cooked
by steaming, they lose in the cooking large proportions of
their potash and of their phosphoric acid, and they lose
more of each of these their constituents if they be peeled
and then cooked by boiling.

It has occurred to me that the beneficial results of Moss6ls.
discovery and teaching as to the use of potatoes as a food in
diabetes might well be carried much further in the dietetics.
of diabetics than in merely the free allowance of properly-
cooked potatoes in a dietary. I propose that the therapeutic
difficulty as to the prohibition of ordinary bread for a diabetic-
may be met advantageously by making bread, cakes, arnd
biscuits for diabetics by using the "flour" of properly-
cooked potatoes, instead of the flour of grain. I find that
excellent and delicious baked cakes can be made from paste-
composed of a kind of flour prepared by rubbing down
potatoes cooked with their coats on by steaming, lended
with cream and butter. With the aid of some good cooks im
my kitchen I have made many experiments as to the forma-
tion of bread and biscuits from bran and the flour of potatoes.
As the best results at present reached from these inquiries, 1
have decided upon the following details for the making of
these new biscuits and bread for diabetics:
Bran and Potato Bread.-Take half a pound of flour of steamed-

potatoes, quarter of a pound of bran, half an ounce of German yeast,
half an ounce of butter, one egg. Twenty-four hours before making:
the dough cook the potatoes by steaming them in their " jackets,'
then peel and break up into flour with the fingers. Mix all the ingre-
dients together, and let the paste stand near the fire for an hour to'
"rise." Bake in greased tins for an hour and a-half.
In common with many other physicians, I have arranged

and employed in practice for many years a diabetic dietay
which is sufficiently strict for practical purpoSes, and whieh
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