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In Aneurism and Cardiac Disease.?In 
aortic aneurism fluorine may be admissable on 

account of its property of combating vascular fulness; 
but in endeavouring by its aid to relieve the arterial 
tension, care must be taken not to induce such an 

advanced state of anosmia as will aggravate those 

degenerative changes, to which the aneurismal 

swelling partly owes its origin. It will also be 

obvious that the dose must be sufficiently small to 
avoid the possibility of vomiting. Fluorine is unlike- 

ly to assist in the removal of material which is actually 
effused and organised. 

In mitral disease the use of these drugs must be 
invariably bad, for they weaken the heart, and have 

none of the tonic and stimulating properties which 
render digitalis of such value in this affection. In 

aortic disease the ultimate effect would be to danger- 
ously aggravate the low arterial tension which obtains 

during^the ventricular diastole. 

In Chronic Malarial Enlargement of Spleen. 
?From the reputed efficacy of hydrofluoric acid in 
goitre Dr. Coates was led to try the effect of fluorine 
on enlarged spleens, in the belief that the spleen as a 
blood gland might be similarly affected by a drug 
which acted on the thyroid gland. And he found 
that when ammonium fluoride was given in small doses 
for a time to patients with chronic malarial enlarge- 
ment of the spleen, in nearly all the cases the enlarge- 
ment was reduced in size, and in many cases altogether 
disappeared. The six cases given by him* may be 
thus summarized:? 

Case. 

I. R., Hindu male, at. 16 .. 

?. L., do., at. 32.. 

3. J.S., Eurasian male, set. 13 

4. T., Hindu male, set. so 

5. G., do., set. 22 

?. A., do., set. 12 

Size of 
Enlargement 

Lower bor- 
der midway 
b et we en 
umbili c u s 
and iliac 
crest. 

1. b. 5 inches 
below cos- 
tal arch. 

1. b. in. 
ches below 
costal arch. 

1. b. midway 
between 
umbilicus 
and iliac 
crest. 

1. b. 3 inches 
below ribs. 

1. b. 3 inches 
below ribs. 

hard 

do. 

soft 

hard 

do. 

soft 

A 

O g 

< 

Result on 
the Enlarge- 

ment. 

40 

35 

63 

10 grs 

43 

Reduced 
one.half. 

Reduced 
two-third* 

Altogether 
removed. 

11' ffl'J 1 
Reduced 
o n e-third 
in breadth 
and one 

inch in 
depth. 

Reduced 
one-third. 

Altogether 
reduced. 

Many practitioners in Calcutta have also successfully 
employed this fluoride in their practice ; and I myself 
have seen the enlarged spleen become reduced with 
unusual rapidity under the use of hydrofluoric acid 
and the alkaline fluorides. 

Sufficient evidence seems to have been accumulated 
to show that under the fluorides, these enlargements 
become readily reduced in proportion to their softness, 
and relatively recent origin. The cases which resist 
reduction most are hard fibrous enlargements of, 
several years' duration. And should the intermittent 
fever return during the continuance of the fluorides, 
the tendency to further splenic enlargement is found 
to be in no way apparently modified. 

But it must not be forgotten that on the cessation 
of the febrile attacks the splenic enlargement in pro- 

portion to the recentness of its origin tends to get 
less without special treatment. And this tendency 
will be increased should the administration of 
cinchona alkaloid or quinine be persisted in for a 

time. At present, therefore, the exact extent of the 

part played by fluorine in reducing the enlargement 
cannot be considered as being fully defined, for, on 

the one hand there is an absence of precise informa- 
tion as to the rate at which the spleen becomes 

reduced without having recourse to the fluorides, 
and on the other hand an extensive collection of 

carefully recorded cases in which the fluorides have 

* loc, cit% 
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been given, with the results of such treatment, is still 
a desideratum. 

In treating cases of enlarged spleen by fluorine, 
it is to be remembered that the reduction of the 

enlargement is only to be effected at the expense of 
considerable general anaemia. And as the subjects 
of splenic enlargement are already suffering from 
more or less grave anaemia, it becomes a question of 

serious importance how far we can safely proceed 
with the use of these'drugs without aggravating the 

condition we wish to relieve. For a state of debility 
and increased anjemia is apt to determine fresh attacks 
of intermittent, which are duly attended by further 

increase in the bulk of the spleen. We would then have 
the spleeh as enlarged as before, and in addition the 

super-added debility resulting from the fluoric ansemia, 
so that the patient altogether would be in a worse 

condition, than before. 
The 'use of fluorine therefore, in cases of splenic 

enlargement, must be carefully regulated and its 
effects watched. As iron neutralizes its action the 
iron fluoride? are of no medicinal value. Quinetum 
fluoride (or better still quinine fluoride) seems to be 
the best salt of fluorine for the treatment of enlarged 
spleenji as its. quinetum element, while warding off a 
recurrenceof the fever, may also aid in the reduction 
of the. enlargement. Fluorine is contra-indicated in 

every'icase where grave adynamic symptoms are 

present.1; 
' 

"'i' DOSE AND PREPARATIONS. 

Of [the acid^ Dr. Woakes gave 15 minims to 2 
drachms of a per cent, solution* thrice daily. 
The -?% per cent' solution used by me contained 
% grain'of anhydrous acid in every 100 grains of 

the solution, and thus one drachm of it represented 
about 1^ drachms of Dr. Woakes' acid. Of this % per 
cenf. solution the dose should be 10 minims to 2 

drachms. Vomiting is excited by ^ ounce. Unless 

kept in guttapercha bottles, it is desirable to have the 
solution .weaker than either of the above, to prevent 
loss Of strength by combination with the silica of the 
glass^. 

' 

But, as we. have seen, there is no peculiar medicinal 
advantage to' be gained by the use of the acid in 

preference to the alkaline fluorides, for the characteris- 
tic action of fluorine is equally brought about by 
these salts, which moreover have the great advantage 
over the acid Of being capable of preservation in glass 
bottles, for a long time. The ammonium fluoride is 
least1 bk'sily. preserved in this way, for it tends to part 
with its volatile base, and becoming an acid salt attacks 
theglasfcV A'watery solution of ammonium fluoride (4 
grairii'to 1 oz.) if kept in glass bottles uncoated with 
wax becomes in a short time partly decomposed, with 
the formation of a semi-transparent hazy precipitate 
of silico-fltioride, which being insoluble is medically 
inert'.1 
Of the alkaline fluorides the dose is from % grain 

to 3 grains. When given in doses of 6 grains and 
upwards emesis results. As the ammonium fluoride 
contains the largest relative amount of fluorine, it 

should be given in somewhat smaller doses than the 
:i , 

* This was a solution made, from the strong 30 per cent, 
acid. ' 

sodium or potassium salts. Extract of liquorice 
effectually disguises any slight taste the salt may 
possess; but the real difficulty is not the mere matter 
of rendering the drug palatable, but the counteract- 
ing of the nauseating after-effects, which follow on 
the introduction of the medicine, into the stomach. 

Dilution and giving after food somewhat relieve these 
symptoms. 

INCOMPATIBLES. 

Neither the acid nor the alkaline fluorides should 
be given with lime or lead salts as insoluble precipi- 
tates are thrown down. The fluorides having a great 
tendency to form acid salts with even the weakest 

acids, should not be prescribed with citric, tartaric, 
or other organic acids. 

ANTIDOTES. 

In cases of poisoning by the strong acid, the treat- 
ment would in no way differ essentially from that of 
poisoning by the other concentrated mineral acids:? 
emollients, lime, &c., should be given. 

If the fluorides be taken in poisonous doses they 
are likely to prove their own emetic. To combat the 
ancemia resulting from the fluorine preparations, iron 
would be indicated. 

General Summary. 
1. On account of the corrosive action of these 

substances on glass vessels their use in ordinary the- 

rapeutics seems beset by many difficulties. But by 
attending to a few precautions these obstacles can be 
so minimized as to be practically overcome. 

2. The topical action of strong hydrofluoric acid 
differs from that of the other concentrated mineral 
acids in being attended by more acute pain. If al- 

lowed to remain in contact with the skin for a consi- 

derable time, by combination with the lime and 
other bases of the tissues it forms a hard horny 
sheath, under cover of which it continues to penetrate 
the deeper tissues till its energy is expended. On 
removal of the slough the resulting ulcer manifests 
a readiness to heal scarcely inferior to that produced 
by oil of vitriol. 

3. In poisoning by the strong acid the treatment 

must be regulated on the same fundamental principles 
as in poisoning by any of the other strong mineral 
acids. 

4. The fumes of the acid on inhalation provoke 
dyspnoea and spasmodic cough, and if concentrated, 
produce intense bronchial and laryngeal irritation, with 
spasm of the glottis, convulsive cough, and in some 
cases speedy death. After even a short exposure to the 
fumes death may result from the secondary inflamma- 
tory action in the larynx, finer bronchi or lung sub- 
stance. The inflammatory action seems to have noth- 

ing distinctive in itself. These dangerous and even fatal 
effects offer a powerful argument against the treat- 

ment of diphtheria by inhalations of this acid, as 

advocated by M. Bergeron. 
5. The alkaline fluorides are not absorbed through 

the skin. 
6. The remote action of the alkaline fluorides is 

essentially similar to that of the dilute acid, the 

super-added effect of the base becoming apparent 
only when the salts are given in large doses. These 
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salts, possessing as they do, the characteristic thera- 

peutical properties of fluorine, are to be preferred 
to the acid for ordinary medicinal use, seeing that they 
have the material advantages of being more easily 
preserved and dispensed. 

7. Fractional doses after a time slightly impair the 
appetite. Moderate doses induce nausea and tend 

to disorder the stomach. Large doses readily excite 
vomiting by direct irritant action on the gastric mucous 
membrane?no vomiting occurs on subcutaneous 
administration of the drug, and free dilution dimi- 
nishes the emetic tendency. No purgative action 
ordinarily attends the use of the salts even in large 
doses. 

8. Nutrition is impaired by the prolonged inges- 
tion of small doses of the alkaline fluorides or the 

acid, and this atonic condition is accompanied by 
slight loss of body-weight?the slightly depreciated 
appetite may partly account for this condition. The 
extensive and constant presence of fluorine in infini- 
tesimal quantities in most of the animal tissues and 
secretions need not necessarily imply that it is con- 

nected with the well-being of nutrition, for its wide 
diffusion throughout the vegetable and mineral worlds 
necessitates its ingestion with the food, and would 
thus account for its general presence within the 
animal body. 

9. The amount of urea excreted in the urine 
is increased, implying increased destruction of tissue. 
That the excessive elimination of urea is not due to 

an increase in the general tissue waste, seems evident 
from the fact that the body-temperature is distinctly 
reduced, the pulse-rate somewhat slowed, and the 
arterial pressure slightly lowered. 
What then is the tissue which being destroyed in 

excess furnishes this increased ureal excretion ? 
10. Observation showed that the alkaline fluorides 

and the acid profoundly modify the constitution of the 
blood, producing an anaemia (oligocythaemia), the 
essential characteristic of which is that the red 

corpuscles suffer a decrease out of all proportion to 
the haemoglobin. The extent of this numerical reduc- 
tion of the red corpuscles, even when small doses of 
the drug are given, is very great, but with large doses 
the corpuscular loss becomes enormous. Thus with 
the provers after a five-days' course of the drug, the 
general loss averaged about one-fourth of the total 
red corpuscles, and the induced anaemia was visible 
to the unaided eye. As the blood becomes impover- 
ished the rate of decrease becomes slower; and on 
stopping the drug the red corpuscles more or less 
rapidly approach their normal standard. 
The anaemia cannot be ascribed to anorexia, as an 

extensive reduction occurs under the use of doses so 

small as not perceptibly to derange the appetite. 
The haemoglobin is only slightly reduced in amount; 

and as at the same time the size of the red disc 
becomes slightly larger, it will thus be able individually 
to take up a greater amount of haemoglobin than 
normally. 

^ 

In the relatively slight decrease of the 
haemoglobin under their use, lies the comparative 
safety of these substances as possible remedial agents ; 
for should the haemoglobin, on which the functional 
activity of the corpuscles so largely depends, have been 
diminished in ratio at all similar to the corpuscular 
decrease, a much more grave anaemic condition would 

be established, and one which would have opposed a 

serious obstacle to the advisability of their employ- 
ment in medicine. 

11. Having established the fact of there being 
an enormous numerical reduction of the red corpus- 
cles under the use of these drugs, we were led to 
ascertain the probable cause of this reduction; and 
by a process of exclusion, in so far as dealing with 
this somewhat problematical subject permits, we 

j seemed to find that the corpuscular loss resulted from 
the undue stimulation of the disintegrating function 
of the spleen. 

This conclusion is supported by several circum- 
tances, chiefly pathological, and although the lessons 
of pathology are necessarily less certain than experi- 
mental observation, in the absence of the latter they 
afford much valuable information. On these drugs 
being given in small doses to patients with malarially 
enlarged spleens a decided reduction in size occurs, 
and in many cases the enlargement disappears. A 

consideration of the nature of the chronic enlarge- 
ment led to the belief that it is not a pure hypertro- 
phy, but in great measure a congestion?the vascular 

areas being enormously distended with blood; and 
that the functions are generally diminished or inactive, 
and not, as is usually stated, increased. The reduc- 
tion of the enlargement was found to be intimately 
associated with the corpuscular decrease, and occur- 

red most extensively and rapidly in cases of soft en- 
largement, that is to say, in cases where the increased 
volume in a great measure depends on simple disten- 
sion with blood. While on the other hand, mere 

loss of blood pet- se would not account for the re- 

duction, because in many cases complicated byi piles 
and dysentery, large hemorrhage occur from the 
bowel without the slightest reduction in size of the 

enlarged viscus. 
It seems therefore probable that in the malarially 

enlarged spleen, where the function of disintegration 
of the red corpuscles in common with the Mother 
functions is inactive or depressed, the exhibition of 
fluorine by stimulating this function reduces;the total 

volume of the contained blood, and by thus relieving 
the organ of a principal cause of the swelling enables 
the muscular fibres to regain their normal activity and 
so contribute towards the further reduction of the 

enlargement. 
12. Toxic doses affect frogs in a generally similar 

manner to warm-blooded animals : experiments there- 
fore on the former afford results of much practical 
value. 

13. Circulatory depression is a constant and 
characteristic effect of fluorine compounds. The 
cardiac contractions are slowed and weakened, and 
with poisonous doses the heart is arrested in diastole. 
The contractions are found to be arrested a con- 

siderable time before the contractility of the cardiac 

muscle to mechanical stimuli is lost. Thus showing 
that fluorine acts more powerfully .on the nervous 

mechanism which regulates the contractions than on 
the muscular tissue itself. 
Under full medicinal doses the sphygmograph 

shows after a time a distinct reduction of blood- 

pressure. 
: uoq 

14. Increased frequency of the respiratory act 

follows the injection of poisonous doses of the drug. 
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The respirations soon become retarded, slightly irre- 
gular and evidently laborious. The respiratory 
difficulty increases, and the inspiratory efforts ulti- 

mately become convulsive (asphyxial) in character. 
The imperfect aeration of the blood thus induced 

appears to contribute to the cardiac paralysis which 

1 is the immediate cause of death. 
i' 15. Even in the largest medicinal doses no nar- 

cotic effect, nor even drowsiness results. In toxic 
doses the pupils ai first become slightly, dilated, then 
afterwards markedly contracted. Voluntary move- 
ments cease only a few seconds before the final 

arrest of the respirations and general circulation. 
The medulla appears to be specially affected. The 

spinal reflex irritability persisted throughout unim- 
paired. The voluntary muscles retained their elec- 
tric excitability for some time after death. 

16. The salivary secretion is very slightly increas- 
ed, especially after large doses which excite nausea. 

. The absorbent glands do not appear to be stimulat- 
ed. The bulk of the urine is slightly increased, the 
increase being most marked after the drug has been 
given for some time and in large doses. 

17. Medicinally, large and even moderate doses 
are attended by such unpleasant symptoms as to 

render it difficult to prevail upon patients to persist 
for any length of time with the use of fluorine com- 

pounds in any but fractional doses. 
18. In epilepsy these drugs are of no value; and 

in phthisis pulmonalis, mitral disease and aortic 

regurgitation they are positively hurtful. 
19. In rickets the bones are found to be deficient 

in fluorides, and the administration of minute doses of 
fluorine salts is reported to be of benefit in this 
disease. 

20. Fluorine has no sedative effect whatever on 

the articular pains of acute rheumatism. The reput- 
ed efficacy of potassium fluoride over the pains was 

i[ i; entirely due to the basic element of the salt. As 

fluorine powerfully weakens the heart, its use in acute 
rheumatism is dangerous. 

21. In soft vascular goitres fluorine is of use, if 
. i i / persisted in, but the reduction seems to be a conse- 

quence of the general anaemia induced by fluorine, 
bn rather than the result of any special action on the 

cervical sympathetic. 
22. In plethoric states, such as gout, fluorine 

-1 .Ji. may be admissable; also, for relieving vascular ful- 

ness in the earlier stages of aortic aneurism. 
23. In the chronically enlarged spleen of malaria, 

when of recent origin and soft consistency, reduction 
in size readily occurs under the fluorides ; but this is 

only effected at the expense of considerable anaemia. 
These drugs are powerless to prevent or hinder 
further enlargement resulting from fresh paroxysms 
of the intermittent. The fluoric anaemia must be 

carefully watched and prevented going too far. Iron 
fluoride is of no value. Quinetum or Quinine fluo- 
ride is best. Fluorine is contra-indicated in every 
case where grave adynamic symptoms are present. 

These observations in affording definite ideas 
as to the characteristic action of fluorine com- 

pounds, also indicate the direction in which 
these powerful drugs are likely to prove of service as 
remedial agents. It now remains for a more extend- 

ed clinical experience of these substances to deter- 
mine whether or not the peculiar disadvantages in- 
cidental to their medicinal use will prove insuperable 
obstacles to their ordinary employment in practical 
therapeutics. 


