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alimentary canal, as the chloride and alkaline albuminate”
. 85).

(b §‘)1ron is excreted by almost every possible channel. As it

is absorbed, so a portion of it is excreted along the whole length

of the intestine, and colours the feeces black ™ (p. 86).

‘¢ Let it be observed that the solid preparations of this class
form soluble compounds in the stomach for absorption into the
blood as readily as do the fluid preparations ™ (p. 87).

This all looks very nice and simple, but I must venture to
say that I do not think with the facts before us we are justified
in making such definite statements. The subject on close study
is shown to be much more complicated.

For instance, [ very much question whether all the salts of
iron are converted into the chloride in the stomach. I fail to see
why the contact of weak hydrochloric acid in the stomach will
convert an insoluble sulphide into a chloride when it will not do
so in a test tube. Also [ do not think that we have any evidence
that the sulphate is changed at all in the stomach.

As an example of a preparation of iron, which is certainly
not changed into a chloride in the stomach, we have dialised
iron. It is a fact not generally known by prescribers that the
addition of a weak hydrochloric acid to this immediately throws
down the iron in the form of the oxide. Any one can try the
experiment for himself. I certainly do not agree with Mitchell
Bruce in his statement that the solid preparations in the class
containing ferric carbonate form soluble compounds in the
stomach as readily as do the fluid preparations. It requires
strong hydrochloric acid to dissolve such a salt.

I propose to take a few of the principal preparations of iron
used in medicine, and discuss the probable changes that they
undergo in the alimentary canal.

All preparations of iron may be divided into the following
groups :—

1. Those that are unchanged in the stomach.

2. Those that are converted into chloride by the hydro-
chloric acid of the gastric juice.

3. Those that are decomposed and form precipitates.

Of course, if the stomach happens to be empty we can
imagine that any preparation of iron taken into it will remain
unchanged, and pass thus into the intestine.

The forms of iron which will undergo no chemical change in
the stomach will be :(—

() The chloride. This, of course, is obvious.

() The sulphate. The hydrochloric acid cannot replace
the sulphuric as it is the weaker.

A certain percentage of these salts will be absorbed into
the system directly from the stomach. Absorption takes
place rapidly from the stomach, so much so that it has been
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reparaticns of iron, which they are in the habit of administering
under the idea that they possess distinct advantages, have
absolutely no superiority over the common oxide. The forms
of iron to which I refer are the following :—Liquor ferri albumi-
nati, liquor ferri chloroxidi, liquor ferri dialisatus, and liquor ferri
peptonati. Almost all of the trade-mark preparations of iron
with which the market is just now flooded, and which are so
extensively advertised, are of this class. Such are—to take a
few preparations at haphazard from the advertising columns of
the journals—the Iron Malasci, the Liq. ferri-mangan peptonati
Bude, Fer Bravais, He&moferrum, and Hamoglobin.

All these substances are in such a state of unstable equili-
brium that the addition of a weak hydrochloric acid results in an
immediate precipitate of oxide of iron.

This oxide is not soluble in a 2°/, solution of hydrochloric
acid in a reasonable time; it must therefore pass unaltered
into the small intestine.

The significance of this fact is very great. It means that no
absorption of a preparation such as dialised iron can possibly
take place in the stomach. Indeed, no one in his senses could
expect that a colloid iron could do so. [t means that dialised
iron is one of the worst preparations of the metal that we can
give, only equalled by the peptonate, albuminate, e/ koc genus
omne.

Yes, but some of my readers will say, if the iron, no matter
how you give it by the mouth, has to be eventually all converted
into the albuminate in the intestine, shall we not facilitate matters
by giving it already changed into its salt ?

I must again repeat that nof a particle of the albuminate
given by the mouth ever reaches the duwodenum as such. It is
precipitated the moment it reaches the stomach into the insoluble
carbonate, and this only becomes albuminate again when it has
remained for some time in contact with the sodium carbonate
and the albumen of the food.

But the question now arises—If all the different forms of iron
are eventually converted into the carbonate before they are
absorbed, in what way can one be superior to another ?

The answer is that therz is more than one kind of
carbonate.

The carbonate that is produced by precipitating chloride
ut"_imn in a test tube, washing and drying, is a very different
thing to the one produced by the action of the succus entericusg
in the presence of the partially digested food. It is a fact well
known to chemists that the freshly made or nascent carbonate
of iron is in a ferrous state and as such is more ready to
enter mnto new combinations than when in a ferric. It is
impossible to preserve ferrous carbonate for any length of time
without its passing into the ferric form. And so the iron car-
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Dr. Smart's investigations were conducted on cases of
symtomatic anamia, chlorosis, and pernicious anzmia, and he
reports in all 15 cases.

In my own experiments I have limited myself to cases of
anzmia in young girls, and have noted the action of iron in a
much larger number, viz., 63.

In order to compare the relative effects of the different
preparations of iron which were made use of by Dr. Smart, I
have taken the liberty of averaging his figures and the results,
although of course not absolutely accurate on account of the few
cases on which he bases his conclusions, yet will serve well
enough to point out the relative rapidity with which the blood
was restored to normal in the various cases.

He gives the first place to sulphate of irom, given pre-
sumably in seven-grain doses three times a day, and says that
the patients recovered more quickly under its use than under
any of the other preparations of iron. He reports eight cases
treated with it. By adding together the number of blood
corpuscles of these eight patients at the commencement of treat-
ment, and dividing by eight, we get the average number of red
blood corpuscles at the commencement of treatment, which

was | ... 2,321,250
Obtained in a similar manner the average at the
end of treatment was ... 5,278,750
giving average of improvement : 2,957,500
Again, average amount of hzmoglobin at the
commencement of treatment ... 2888°/,
Average amount of hazmoglobin at the end of
treatment... 70°00°/,
Average improvement 4 41°12°f,

With an average of 30'62 days’ treatment.

He ranks next in order the saccharated carbonate given in
doses of 20—30 grains three times a day.

He reports two cases with an average improvement of
2,150,000 corpuscles and 24°5°/, of h&2amoglobin in 26 days.

He considers the profockioride next in value given in three
doses of the syrup, each containing 7 grains, three times a day.
He reports one case in which there was improvement in
corpuscles 2,100,000, h&moglobin 27°/,, in 65 days.

Phosphate of fron comes next in 10-grain doses three times
a day. One case is reported in which the improvement in
corpuscles was 3,800,000, and ha&emoglobin 40"/, in 49 days.

Peroxide of Iron in 15-grain doses. Improvement in
corpuscles 1,920,000, in h2zmoglobin 46°/, in 205 days.

. Aeriel Quine Cif. Improvement in corpuscles 1,520,000,
in haemoglobin 25°/, in three months.
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(3) It is practically impossible in a large out-patient
practice to spare the time for counting the corpuscles, a
proceeding which, to be accurately done, requires about twenty
minutes, while the estimation of the hamoglobin only takes
about forty seconds. :

(4) And lastly, because it was my object to point out to
the practitioner the facility of using the h@mometer and the
value of the results obtained in informing him of the effect of
remedial measures on the system. He is usually deterred from
examining the blood of his an@mic cases on account of the
amount of practice required to use the corpuscle numerator and
the time consumed in doing so.

The instrument that I made use of was Fleischl's hemo-
meter, made by Reichert. In my own practice this has quite
superseded the apparatus of Gowers, to which I find it infinitely
superior both in ease and rapidity of manipulation. It may be
obtained of Baker, of Holborn, and full directions for its use are
sent out with it.

My investigations and the results which I obtained were as
follows :—

In every case the Hb (ha2moglobin) in the blood was estim-
ated ; the treatment was then continued for 2o days; the Hb
was then again estimated. .

The sum total of the Hb of all the patients in the batch was
subtracted from the sum total at the beginning of treatment.
This gave the total improvement in Hb for the whole batch.
This, divided by the number of patients in the batch and the
number of days during which the treatment was carried out, will
give the average improvement in Hb per patient a day.

Ten patients were given 10 grains of ordinary coated Blaud's
pill from the hospital dispensary three times a day. The pills
had probably been made three months or so previously. The
average daily increase of Hb was one-eighth per cent.

Ten patients were given 10 grains of freshly-made Blaud's
pill. The daily increase of Hb was nearly one-half per cent.

Ten patients were given three times a day eight grains of
compressed tabloids of sulphate of iron and carbonate of
potash, which, on wetting, become converted into ferrous
carbonate. The increase of Hb was 1°2 per cent. per day.

Separate sets of five patients each were given respectively
equivalent doses three times a day of sulphate, chloride and
ammonio-citrate of iron. The daily gain of Hb was about one-
half per cent. in each case.

Other batches of five each were given the albuminate,
dialised iron and Flitwick water. The average improvement
per day varied slightly above and below one-eighth per cent.

These results well agree with what we should expect to find.
Theoretically the ferrous carbonate should be the best prepara-












