The three kinds of cod liver oil : comparatively considered with reference
to their chemical and therapeutic properties / by L.J. de Jongh ; translated
from the German, with an appendix and cases, by Edward Carey ; to which
is added an article on the subject from "Dunglison on new remedies."

Contributors

Jongh, Ludovicus Josephus de.
Carey, Edward

Dunglison, Robley, 1798-1869.
National Library of Medicine (U.S.)

Publication/Creation
Philadelphia : Lea & Blanchard, 1849.

Persistent URL

https://wellcomecollection.org/works/g6jwp79s

License and attribution

This material has been provided by This material has been provided by the
National Library of Medicine (U.S.), through the Medical Heritage Library. The
original may be consulted at the National Library of Medicine (U.S.) where the
originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

T 794

1 1
I LS} /

[ -














































14 CcoD LIVER OIL.

different states of preparation fogcommerce, called stockfish,
Aberdeen fish, dried codfish, Torsk, or Thorsk) is caught
in such immense numbers on the Irish, Scotch, and Nor-
wegian coasts, that the English alone employ 20,000 sailors
yearly in the fishery. The proper codfish are from three to
three feet and a half long, with one barbule on the chin,
three back and two anal fins.

2. Gapus Morva sive Asernus Lonca (Lota molva,
German leng, Norwegian langa, English ling), is met with
in great numbers, particularly on the English coast; three
to four feet long, narrow, a barbule, two back-fins, one
anal fin.

3. Gapus Carsonarivs sive AseLrus Ni1GeRr (Coal-fish,
Norwegian seij), three to three feet and a half long, three
back fins, two anal fins, without barbule on the chin, dark
brown, with a short upper jaw.

4. Gapus CaLrarias sive AseLLus sTRIATUS (the Dorse),
one foot and a half to two feet long, sharper head and
smaller tail, otherwise like the codfish.

5. Gapus Porracuius sIVE ASELLUS HAITINGO POLLA-
cuiws (Norwegian Haakjering or Haaifisch).  The pollack,
exactly like the coal-fish, but silvery underneath, and spotted
on the sides.

[These three kinds in particular are found on the coast
Norway.]

6. Gavus MerLancus sive AseLnus ALBus (Merlangus
vulgaris—the Whiting), are found, more especially on the
English and French Coasts. The most of this species is as
often eaten fresh as it is prepared like the codfish and brought
into commerce.

Opinions are divided upon the subject as to which species
the officinal Cod Liver Oil comes from. According to Elber-
ling,* that which is consumed in Germany comes from the

* Diss. de Oleo Jecoris Aselli. Berol. 1826.
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gadus morrhua, and molva, and in England, Percival* states
that it is procured usually from the gadus merlangus, and
also, Elberling says, from the gadus carbonarius. Redert
mentions that the gadus morrhua, molva, and carbonarius,
are used in Norway for the preparation of the Cod Liver
Oil. Dulk} derives the origin of the brown Cod Liver Oil
alone from the gadus morrhua; according to others, the
yellow as well as the brown oil is obtained from gadus
callarias ;§ and according to Spaarman and Berzelius, || from
gadus carbonarius. Marder" is of opinion that although the
several species of gadus are equally useful in obtaining Cod
Liver Oil, in which opinion Potempa**agrees, still, however,
the gadus morrhua and molva are more especially so.
Calamatt thinks that the Cod Liver Oil is obtained espe-
cially from gadus morrhua, molva, callarias, and merlangus,
and that gadus pollachius, lota, virens, minutus, and car-
bonarius, are also employed for that purpose.

[Many more opinions might be adduced to show the
different views which have been entertained respecting the
species gadus from which the Cod Liver Oil is obtained ;
it is even said that the fishermen themselves are not able
exactly to discriminate between them ; all, however, concur
in allowing that the several species are used everywhere
indiscriminately for the production of the Cod Liver Oil.

% Essays Med. Phil. and Experim. Vol. ii. Washington, 1790.

1t Diss. de Oleo Jecoris Aselli. Rost. 1826.

1 Handworterbuch der Prakt Arzneimittelehre. B* 2. (In the 4th
edition of his commentaries on the Bor. Pharmacopeia, Dulk has ex-
pressed the opinion that the G. molva has equally a share. Dulk’s
Pharm., Bor. xviii., p. 783.—German Trans.)

§ Seiger’s Magazin, 1826. August, s. 101,

| Ebend, 1828. Juni, s. 302; Berzhel Lehrbuck, 10 B* s. 626.

91 Brande’s Archiv. B 32, s. 90; Pharm. Centralbl. 1830, s. 17.

*¥% Diss. de Oleo Jecoris Aselli. Lips. 1837, p. 8.

11 Verhandeling over de Levertraan, 1832, p. 8.
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It is certain that gadus wglefinus (haddock) and gadus
minutus (the poor) never come into use. On the coast of
Newfoundland the production of the Cod Liver Oil 1s natur-
ally connected with the preparation of the stock-fish; the
livers of the gadus morrhua, therefore, form the greater pro-
portion. On the Euglish coast gadus merlangus, and molva,
are more especially used. On the coast of Norway, how-
ever, particularly at Loffoden, only the dorse (gadus ecal-
larias), the coal-fish, or seij (gadus carbonarius), and the
gadus pollachius, are to be met with. As the Bergen Cod
Liver Oil alone is officinal with us, the Pharmacopeeias are
incorrect in quoting it as being produced from gadus
morrhua. The frequent notice which is taken of the livers
of the haifisch, dog-fish, arises from its being confounded
with the Norwegian name, haaifisch, genus pollachius. This
opinion is confirmed in the following original Norwegian
letters.* The author besides makes no mention of the once
officinal (Ol. mustela fluvialis), the liver oil of the burbot,
neither of the once celebrated liver oil of Rouen, procured
from a species of the rayfish (raya bates and raya clavata,
—huile de foi de raie),f which up to this time has not
entered into commerce, but is prepared by the boiling the
fresh livers of the rayfish in water by the apothecaries at
Rouen and other sea-ports on the coast of Normandy, and
it is on that account alone that it is so clear and pure, be-
cause the fresh livers only are used for that purpose ; neither
is it to be confounded with the oil prepared in the same
way as the rayfish oil, also coming from Norway, but of
inferior quality, from the fact of the roes and the entrails of
the gadus species being boiled together.] That coming

* Dr. Fliigel, in his Programme, gives a very good account of every
circumstance connected with the natural and commercial history of
the genus gadus. Der Kabelzan; Leipsic, 1842-14,

T Bergl. Preisser; Pharmac. Centralbl. 1843, p. 75, and 191.
3 Pharm. Centralbl. 1843, s, 158.
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from Senegal to France (tourlourou oil), is known to be
obtained by the roasting of the entrails of a species of crab
(cancerruricola); and is a rancid brownish-yellow oil which
the negroes use externally in rheumatism.]— German Trans.

Various are still the opinions on the method of obtaining
the three kinds of medicinal oils, namely, the clear pale,
gout oil (blanke levertraan, Ol jecoris as. flayum), the
light brown (bruin-blanke 1., Ol. jecoris as. subfus-
cum), and the brown (bruine 1., Ol. jec. as. fuscum, sive
nigrum).*

Elberling, who was only acquainted with the brown sort,
says :—*‘ The livers taken out of the fish are thrown into a
cask with double perforated bottoms, into which at first
blood and serum flow.. After some time the livers in these
casks begin to putrefy ; they then swell to more than one
half their original size, and much oil runs out, which is
daily drawn off.”” The produce, according to him, is a
dark brown, sharp, and bitter tasted oil. By purifying, or
by the addition of other kinds of oils, he thinks the light-
coloured Cod Liver Oil is prepared.

Reder speaks of all three kinds; according to him the
livers immediately on being taken from the fish are exposed
to the sun in large tubs, from which a great quantity of clear
oil soon flows out, which, before the livers putrefy, is taken
away and sold. Whilst the putrescent fermentation of the
livers takes place, the light brown oil runs off, and then
when no more can be obtained, the residue of the livers are
roasted in iron vessels, from which the brown oil is col-
lected. Reder, however, has himself received from Nor-

# Some make a difference between the brown kind and that which
is boiled, as being a particularly prepared kind; this, however, is
incorrect ; the Cod Liver Oil prepared by boiling is, according to cir-
cumstances. either brown or light brown, which depends on either the
fresh or the putrescent livers being used.—German Trans.

2!
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way three kinds of oil, differing from those he here describes,
namely, the light-brown, that which is boiled, not altogether
transparent, of a disgusting empyreumatic smell, of an acrid
taste, and of thick consistency, and also the dark brown,
obtained from the roasting of the livers, which, in a re-
flected light, is of a bluish-green colour. Potempa is of
the same opinion. Marder (l. ¢.) makes a difference be-
tween the clear pale oil, which flows from the livers during
the first eight days’ exposure to the sun, and the brown
which is obtained afterwards during the putrescent state of
the livers. Calama remarks :—* The method of preparing
the Cod Liver Oil differs from all other sorts of oil in this,
that in its preparation only the livers of those fish which
have been named are chosen, and indeed not boiled but
roasted. There are three kinds: a clear pale, procured by
roasting with a slow fire ; a light-brown, by roasting and
slight pressing ; and a brown to a dark-brown, turbid kind,
which is procured by boiling the livers together with the
intestines.”

Balzer, a merchant of Cologne, says, in a letter published
in Hufeland’s Journal, that the pale as well as the brown
oil is procured by boiling; the former by moderate heat,
and after it is drawn off; the latter is prepared by a greater
heat. Gobst* is of opinion that the pale oil is procured by
boiling the livers alone, the brown by boiling the livers
with the intestines.

In order to obtain certain information respecting the
source and method of preparation of the real Bergen Oil,
I availed myself of the opportunity afforded me by my
father, a wholesale dealer in Bergen Oil, to forward a re-
commendation through two respectable merchants of Am-
sterdam to the Consul, Charles Konow, in Bergen, and to
Messrs Mack, Brothers, in Tromsoe, requesting the infor-

* Hufel. Journ. 1830, s. 3, p. 87






20 COD LIVER OIL.

poured off, and put into barrels. This is the pale oil. The
residuum is then boiled, and thence is produced the brown
oil. The light-brown oil is the impaired pale oil ; partly
because the livers have lain too long, and partly because
the pale oil is old, and has remained in warehouses where
it has been exposed to damp. The clearness of the pale o1l
depends particularly on the fatness of the liver and on the
method of preparation. This is known to connoisseurs; for
when the pale oil runs off' liquid as fine oil, it will keep,
which is not the case when it is thick. There is besides
pretty much oil obtained from the livers of seij-fish, but by
no means either so plentiful or so efficacious as that from
the dorse. The pale seij oil is clearer than the Cod Liver
Oil ; the brown darker than that from the dorse, and some-
what granular, whilst the real Cod Liver Oil should be quite
clear and somewhat green. There is much seij eil and Cod
Liver Oil mixed together, but not in the principal fisheries,
where the dorse only are caught. They fish along the
whole coast in every season of the year, and the livers of
different kinds of fish, as well as the fat of porpoises and
other marine animals, are used indiscriminately. The
greater number of fish may be classed among the dorse
and seij species; when the oil, however, comes into the
market, it is often difficult to distinguish the mixed sort
from the true Cod Liver Oil.

¢ There exists also in commerce a so-called peasant oil,
brought by the peasants in the neighbourhood, and proves
to be coarser than the current articles.

; ‘““ CHARLES KONOW.,
“ Bergen, July 10th, 1841.”

Messrs. Mack, Brothers, have also communicated to me
' the following :—
1. In commerce there are three kinds of liver oil,
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namely, from the dorse, seij-fish, and the pollack. The
liver oil from the dorse, which is the most noted, isobtained
in the following manner:—The livers of 40 to 80 cwt. of
stockfish are thrown into tubs, and are allowed to remain
there until they become putrescent, when the oil runs off
itself; this when skimmed is the pale oil. What remains
in the tubs is boiled in iron kettles (from 16 to 20 hours)
until it becomes of a dark brown colour, and is quite clear;
this is the brown oil, which is strained, and the residuum
in the kettles is used for manure.

“2. Exactly the same method is adopted in making the
liver oil from the seij-fish as with the livers of the dorse,
and only differs in the quality; the dorse oil remains liquid
and clear in a cold temperature, and is easier obtained than
the seij-fish oil ; while the latter, the pale as well as the
brown, congeals at a reduced temperature.

¢ 3. Liver oil from the pollack. 'The liver of this fish is
the fattest, and gives the most oil; in the preparation the
same method is adopted as with the dorse and the seij-fish,
both the pale and the brown oil are obtained in the like
manner ; as, however, a pretty long time is required before
the livers putrefy, they are in the habit of putting them,
fresh as they are, in the iron kettles to dissolve by a moder-
ate heat, and then pouring off’ the clear oil, which is the
light-brown oil; what remains in the kettles is boiled and
yields the brown oil.

““The so-named light-brown liver oil is, for the most
part, procured by moderate heat from the livers ol the pol-
lack ; in great measure, however, it is obtained from the
dorse and the seij-fish liver, and indeed from these two last
sorts, without the application of heat, so that in this case
both are mixed together; the colour of the light-brown oil
arises in part from its remaining too long on the livers before
it is poured off, partly after the pale is poured off, from the






PHYSICAL PROPERTIES. 23

[The English Cod Liver Oil, and that which is made by
the French on the Coast of Newfoundland, are not known
to us medicinally, but are used by the curriers ; the French
make a distinction between the huile de morue, as the pure
liver oil which is used medicinally with them, from what is
called the draches or the crude oil. All the French Cod
Liver Oil is obtained alone from the spontaneous flow from
the livers which are brought in barrels (charniers foassiers),
or the so-called cagots (cases covered with cloth), out of
which all that is fluid runs off in a deep trough, in which
the blood and water separate from the oil—the first being
allowed to flow by an under, the latter by an upper tap.
A ton of oil of two hundred and forty litres, requires, accord-
ing to circumstances, the livers of from 40 to 80 ecwt. of
stockfish weighed in a dry state. The oil which has already.
been used for the preparation of the chamois leather, comes
again into commerce to be used for other leathers.

It is the same oil that the English obtain from Newfound-
land, The Newfoundland oil from the French fishery,
amounts yearly to about twenty thousand tons ; the English,
from five to six thousand.]— German Trans.

The three kinds of real Bergen oil used in the three fol-
lowing researches, showed these physical properties.

1. OrLeum Jecoris ASELLI FuscuM—(sive crudum, sive
empyreumaticum). Colour dark-brown; by a reflected
light, green; in small portions transparent ; a peculiar, dis-
agreeable, and empyreumatic smell, bitter and empyreu-
matic taste, strongly irritating the fauces ; slightly acid with
litmus paper. Sp. gr. 173° Cartier =0'929. One hundred
paris of alchhol of 30° Ph. Belg. dissolves— -

. II. I
At ordinary temperature, 5885 5965 6-472
At boiling temperature, 6:553 6767 6877

ready for use the clear brown Cod Liver oil, which is the most expen-
sive, as well as the most approved ; although opinions are still divided
as to the greater efficacy of the two different kinds.—German Trans,
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acid, 55 stearic acid, and 3 colouring and odorous matter.
In this first and, until now, only essay on the comparative
analysis of the brown and pale Cod Liver Oil, Marder ob-
tained the following result.* He found in 100 parts—

Pale. - Brown.

Green soft resin . : . 0052 . . . . . D065
Brown hard resin . . T TR . L e ey
Gelatine ; ; . . 0156 - ., . . . ., 0468
Oleie acid G . CPEREANT L e e S
Margaric acid # ’ : 108127 3 A RN D
Glycerine . - ! ‘ o BEARE G S R e
Colouring matter . : : BTS0. aei™r o s A2 BRB
Muriate of lime ; . R i R R R ey
Muriate of soda . : : 0069, u . o W&o SlEDSE
[ Sulphate ofpotash . .. . 0018 . . .-. . 0031

In reference tothe physical properties, he mentions that the
pale oil in a cold temperature deposits a somewhat consistent
fat, consisting of oleic and margaric acids and glycerine,
which the brown oil does not; the brown oil refracts the
light stronger, and is more acid, than the pale; the latter
appears in a transmitted light, yellow ; in a reflected, green.
Ether dissolves it entirely ; 100 parts alcohol, 0-825, at 62°
R., 9 parts of the pale, but 100 parts of the brown oil.
Water shaken with both kinds becomes acid, and acquires
the peculiar fish-oil odour. Both sorts are saponified with
ammonia ; with hydrate of baryta it makes a milky fluid,
with tincture of galls, nitrates of potash, silver, and mercury,
muriate of tin, alkaline salts of the blood, they are not af-
fected, but produce, with an excess of acetate of lead, a kind
of linimentous fluid. Nitric acid causes no increase of tem-
perature with either kinds, but changes the smell, and
darkens the colour ; sulphuric acid produces an increase of
temperature, and the formation of sulphurous acid, a red,
and after some time black colour, and becomes thickened.
Water impregnated with chlorine effects no particular change

# Brandes’ Archiv. 32, B® s. 90, und Hufel. Journ. 1837, Mai, p.
115; Pharm. Centralbl. 1830, s. 17.
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in either kind of oil.* The imperfection of the researches
which have hitherto been made, considering the present state
of organic chemistry, is evident, since the author, in the fol-
lowing excellent work, has discovered that margaric and
oleic acids and glycerine exist in large proportions in Cod
Liver Oil; he also examined more accurately the so-called
resin and colouring matter, and recognized therein the
biliary matter; he likewise examined the volatile acids,
found therein no delphinic acid, but butyric acid ; lastly,
the organic constituents were first minutely examined by
him. In these researches the presence of iodine has alone
occupied attention. Kopp was the first who, in a thera-
peutic point of view, proffered the opinion, that Cod Liver
Oil contained iodine.. Soon after, Hopfer de’Ormet proved
experimentally the existenceof iodine in Cod Liver Oil. Since
this time, experiments of various kinds have been made for
this object, almost always with the brown oil. That iodine
exists in these kinds is confirmed by Hausmann,} Haar-
man,§ Herberger,|| Mertens and Springemiihl, Gmelin,**

* By others, the Cod Liver Oil is soon eoloured darkly by chlorine
gas. "The ray-fish oil, according to Girardin von Pressier (A A 0),
is not coloured by chlorine, nor the smell destroyed. Sulphuric acid
colours it red, then violet. Nitric acid does not change it. Potash
saponifies it easily, and produces yellow, soft soap, which is easily
dissolved in water. Margaric and oleic acids are separated by acetic
acid, whilst phocenie acid and glycerine remain in the sediment.

T Hufel. Journ. 1836, April, s. 115.

¥ Ann. der Phar. 22,170 ; Centralbl. 1837, 492.

§ Honst. en Letterbode, 1840, i. 23,

I Ann. der Pharm. 31,94 ; Jahrb. fur Prakt Pharm. 1839, 178, and
Centralbl. 1839, s. 853.

T Summarium, vi. 94; Centralbl. 1830, 750,

*# Gmelin first denied the existence of iodine, and put it on the soda
containing iodine; Annal. de Pharm. 29, 218; Centralbl. 1839, 384.
Later, however, he was convinced to the contrary, and found he had
only experimented previously with the South-Sea oil. Ann, de Pharm.
31,94, and 321; Centralbl. 1840, 3.
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Bleyn and Brandes,* De Brij,} and Wackenroder;7 whilst
Marder,§ Hubschmann,| Potempa¥ and Sarphati,** deny
its presence, because they have not been able to find it.
Thereby it is evident that iodine exists in, and is given
off from, Cod Liver Oil; and the opinion is pretty gene-
rally received, that iodine is found only in the brown
kind, and that the pale contains no iodine. De Brij ex-
presses this opinion, and gives this reason, that Sarphati
has discovered no iodine in Cod Liver Oil. Wackenroder
and Herberger also think that the pale Cod Liver Oil does
not contain iodine, although the former relates that Haenert
had once discovered much iodine in the pale Cod Liver Oil,
and the latter has himself proved its existence in'two cases.
Hausmann and Herberger were agreed as to the existence
of 10dine in the light-brown oil, and indeed in a proportion
quite in conformity with our authnr s analysis.

If the results of all these researches are taken tugether it
is evident that Cod Liver Oil may be found in which no
iodine is contained, and which may occur, perhaps, from
adulteration with ordinary oil, or by previous refining with
sulphuric acid and bleaching for use in the arts. That,
however, real and unrefined Bergen Cod Liver Oil contains
iodine is certain, and the presence of iodine isa proof of
its being a genuine oil, and as such approved of for its
medicinal properties. The iodine cannot be detected by the
mere solution in aleohol, ether, or water ; nor even by the
direct carbonization of the oil, and treating the carbon by

* Brandes’ Archiv. 24,156; Centralbl. 1838, 335,

T Chemisch. Pharm.; Amhlef dcmr de "Fn] -Eickma en van der
Vliet, 1, Jaarg. s. 51.

i ﬂsrchw der Pharm. 24,145 ; Centralbl. 11, 1841,

§ Brandes’ Archiv. 32,90; Hut. Journ. 1837, Mai, s. 115; Cen-
tralbl. 1837, 536. Il Ceutra.lhl 1839, 493

M Diss. de Oleo Jecoris Aselli, Lips. 1837,

#* Konst. en Letterbode, 183'? 1, 470; Centralbl. 183‘1"ir 747,
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means of solution, but only by the saponification of the oil
with potash or soda. The soap in most cases gives off the
iodine, by direct solution in alcohol, and testing the solution
with sulphuric acid and starch. Still it is better at all times,
as Stein* has shown, to dissolve the soap in alcohol, after
having carbonized it. The extract can then be essayed both
for the qualitative and quantitative analysis of iodine. Stein
ound that by the saponification of the Cod Liver Oil no
iodine remains in the mother-liquor, the separated soap is
decomposed by acid, the iodine remaining in the oleic acid ;
the mother-liquor is consequently free from iodine. These
results explain how the presence of iodine may escape the
observation of many who do not employ the only certain
method of discovering it; it also proves that iodine is by no
means held free, or as hydriodate of soda in Cod Liver
Oil, as may be supposed, but that it is in every case found
in organic combination perhaps with a fatty substance.
These results have been perfectly established by our author
in his researches. The best method of discovering the qua-
litative existence of the iodine is thus given:—The oil is
saponified with pure potash, or soda in excess, by long boil-
ing evaporated to dryness ; the soap is carbonized in a platina
crucible, and then saturated with carbonate of ammonia, and
dissolved in water or alcohol. In the latter case, after the
evaporation of the solution, there remains a pretty nearly
pure hydriodate of potash or soda, which may serve for
the quantitative analysis. In the qualitative analysis the
iodine is best discovered by putting the evaporated watery
or spirituous solution of the carbonized soap which con-
tains the salt mass, in the bottom of a glass tube, with
some concentrated sulphuric acid poured on it; then placing
n the opening of the tube some starch paste, it should be

* Journ. fur Prakt Chemie, xxi. 308; Berg. Jahresber, xxi. 538.
3'
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gently warmed. The ascending vapour of iodine will show
a deep violet colour. The salt can also be dissolved in a
solution of chlorine, and mixed with starch ; or, instead of
sulphuric, nitric acid may be used. The distillation of the
salt with the oxyde of manganese and sulphuric acid, and
intercepting the gases in the starch solution, may oceasion
disappointment from the circumstance of the chlorine being
at the same time evolved, since the chlorine discharges the
iodic colour. If the galvanic battery is used (or only one
simple element), the most easy method is to dissolve the
salt, and to put the negative wire into the solution, while at
the end of the positive wire a small ball of starch is fast-
ened.*—(Steinberg.) |

The quantitative estimation of iodine in Cod Liver Oil
has as yet only been tried by Herberger and Wackenroder.
The latter adopted the method mentioned above. He dis-
solved the saline residuum in water, precipitated it with
nitrate of silver, treated the precipitate with dilute nitric
acid, and then with ammonia, to separate the carbonate of
silver, as well as the bromide and chloride of silver, washed
and dried it. In two cases 30 grammes of brown oil gave
him 0:018 and 0009 grammes iodide of silver==0-324 and
0:162 per cent of iodine. Herberger, who at the same time
paid attention to the existence of bromine, dissolved the
residuum of the salts in water, precipitated the iodine with
sulphate of copper and sulphate of iron as iodide of copper,

* Of the ray-fish oil, which either by solution in aleohol yields an
iodine combination, the containéd iodine of which, on the other hand,
by saponification, remains in the mother-liquor (?), Girardin and Preis-
ser have made a quantitative analysis. They proceeded as above, and
immediately weighed the residuary salts which remained after the
evaporation of the spirituous solution of the soda soap, which they
considered as iodide of sodium. They obtained out of one litre, 0-18

grammes of iodide of sodium; on the other hand, out of one litre of
the brown Cod Liver Oil, of the usual kind, only 0:15 grammes.
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The paleoil gives a milky, almond-like emulsion. A
layer of oil soon separates itself, and under this, a layer of
cream ; the rest, however, for a long time retains the nature
of an emulsion. When filtered, the first that comes off 1s
quite milky, and only by repeated filtration a more or less
opalescent water is produced, smelling slightly of Cod Liver
Oil, almost tasteless; reaction slightly acid, giving by eva-
poration a hard and brown extract. The separated oil has
become clearer and yellower; smell, taste, and reaction are,
however, unchanged.

If the Cod Liver Oil is boiled for several hours with dis-
tilled water, and the water is drawn off with a syphon, and
this is repeated until the water is no more coloured, the
combined liquids are  yellow and turbid. It can likewise,
however, by repeated filtration be rendered clear ; the taste
and smell is then empyreumatic, acid reaction, and by eva-
poration leaves a very dark brown, soft, and in a warm
temperature, a syrup-like extract. The oil thus treated still
retains its colour; the smell is no longer empyreumatic, but
has an unpleasant fishy taste, and reaction unchanged.

The light brown Cod Liver Oil, treated in a similar
manner, gives a turbid, yellowish, slightly acid water, smell-
ing and tasting of Cod Liver Oil, which likewise, by re-
peated filtration, becomes clear, and evaporated at a tempe-
rature of 100° C., furnishes a very dark and hard extract,
but fluid at a warm temperature. The oil is thus rendered
clearer, but somewhat darker, the smell more unpleasant and
repulsive; the reaction is slightly acid.

The pale Cod Liver Oil, on being boiled with water, gives
a turbid, colourless, almost tasteless, slightly acid, fish-smell-
ing water, which by repeated filtration becomes clear, and
likewise by evaporation produces a very dark, hard extract,
becoming at a warm temperature of the consistency of wax,
The oil is not changed either in colour or in reaction; it is
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however clearer, and its smell is more disagreeable. As to
all appearance the extract obtained by the treatment of the
Cod Liver Oil with cold water does not differ essentially
from that obtained by boiling water, still both methods re-
quire much time, when a sufficient quantity of the extract
is required to be prepared for the more accuraté quantitative
analysis, The extract prepared by boiling is alone selected.
All three extracts obtained by the latter method are dark
brown and hard, becoming soft in a warm temperature, and
again hard in cold. They are more or less soluble in water,
more so in ether, and entirely so in alcohol, as well as in a
dilute alkali assuming a brownish red colour. From the
latter solution it is deposited by an acid in light brown flakes.
It has a bitter taste and unpleasant smell. A more extended
general description can be of little use on account of its
complicated nature ; the knowledge of the substances which
can be separated by the application of ether and alecohol is
more essential. It is not altogether in itself so very compli-
cated, but it eontains matter which has hitherto neither been
found nor suspected to exist in the Cod Liver Oil.

When the watery extract of the brown Cod Liver Oil,
after it has been dried at a temperature of 100°, raised to
110°, is digested with pure ether, it becomes solid, and ad-
heres to the sides of the vessels, without the ether becom-
ing coloured; when however it is heated by boiling, it be-
comes again fluid; it then separates into small globules by
shaking, which though they adhere to the sides of the ves-
sel, are moveable ; it colours the ether brown. = If this boil-
ing with an excess of fresh ether is repeated, until the ether
1s no longer coloured, there remain behind, and adhere to
the sides of the vessel, thin layers of ‘a brown substance.
If rectified alcohol is poured upon it, a dark brown colour
will be prodnced in a cold temperature. If this is repeated
until the rectified spirit takes up no more, there remains a
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black substance which is entirely soluble in aleohol of 30°
(Ph. Bat.). In the meantime the latter solution by filtration
lets fall a small grey-coloured deposit. The ethereal solu-
tion by evaporation produces a brownish red substance, «,
in transparent thin layers, smelling and tasting of bile, of a
tenacious consistency, which in a warm temperature is fluid,
and in cold becoming as hard as resin, and leaves a greasy
stain on paper. After some time it shoots into small crys-
tals, the form of which is distinguished with difficulty. It
is scarcely soluble in water, though easily so in ether and
alcohol. Rectified spirit produces a dark brown scentless
bitter substance, b, in 100° dry and brittle, when exposed
to the air becoming damp and soft, not soluble in ether,
hardly so in water, quite so in alcohol. Alcohol of 30°
gives a shining coal-black, scentless, peculiar-tasting de-
posit, ¢, not soluble in ether or rectified spirit, hardly so in
water, but easily soluble in aleohol of 30°; the slight grey
residuum, d, which 1s produced by filtration of the latter
solution is a mixture of inorganic with a little organic
matter, which is not extracted by water.

The watery extract of the light brown oil dried in the same
way as the former, becomes by saturation with rectified
ether likewise hard; still without adhering to the sides of
the vessel the ether does not become coloured by long
shaking; if it is boiled the extract separates again, as before
it adheres to the sides, and the ether acquires a brown co-
lour; when the ether is saturated, rectified spirit gives a
brown extract, and deposits a distinct sediment, soluble in
alcohol of 30°, which likewise deposits a slight sediment.
The substance, @, extracted by means of ether; the body,
b, soluble in rectified spirit; that ¢, which 1s taken up by
alecohol of 30°, as well as the insoluble sediment, d, are evi-
dently identical with the four bodies obtained from the brown
oil.
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The watery extract of the pale Cod Liver Oil is exactly
the same, and gives by the successive solution with ether,
rectified spirit, and alcohol of 30°, the four substances a, b,
¢, and d. As the watery extracts of the three sorts of oil
are perfectly similar in their qualitative relations, so are they
different in the relative proportions of the individual sub-
stances which are separated from them, as we shall presently
see. The common properties of the substances « and b,
already given, show that the Cod Liver Oil must be mixed
with the component parts of bile: this of itself points out the
best method for the more exact analysis of these substances,
Although a detailed analysis of Fish bile does not exist, we
must use for common reference the analysis of the Ox bile
by Berzelius.

Anavrysis oF THE ETHEREAL Extract, @.—The ethereal
extract must be re-dissolved in ether, to which a solution of
carbonate of ammonia is added, and frequently shaken. The
fluid separates itself in two layers,—an upper, turbid and
yellow, and an under, clear and brown. After some hours,
both are divided through a separating funnel. The upper,
the ether layer, is dissipated by spontaneous evaporation.
After four hours, almost all the ether was evaporated ; the
residuum consists of a fat substance, little crystalline, and a
dark brown, tenacious consistency, tasting and smelling of
bile; still the combined quantity was not sufficient for a
separate analysis of the three substances. The fatty matter
was evidently olein, the crystalline margarin, the brown
substance itself combined with the ammonia which exists
in the ammonia layer. This last, evaporated under 100°,
deposits a great deal of a dark brown very bitter substance.
The same is again saturated with a small quantity of water
as long as it is still yellow and turbid. When the water
ceases taking up any more, the undissolved sediment ap-
pears dark brown, adhering to the bottom of the vessel. 'I'he
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watery fluid, by repeated filtering, cannot be rendered alto-
gether clear. The same appearance shows, according to
Berzelius,* also a mixture of fellic and cholic acid combined
with ammonia. By the solution of the fellite of ammonia,
a part of the cholate floats so delicately on water that it
cannot be separated by the filter. The watery fluid is
poured back from the insoluble sediment and evaporated
again to dryness. The water is drawn off carefully from the
sediment by drops,and is always allowed to settle for twenty-
four hours, when it is carefully poured off. This is repeated
three times until the water ceases taking up any more. The
watery fluid is now quite clear. These watery solutions are
mixed together and precipitated by muriatic acid, added
drop by drop. The white flaky sediment is filtered from
the almost colourless fluid, and dissolved in aleohol of 30°.
By the evaporation of this solution it separates into a drop
of oil, bitter, soluble in ether, which when evaporated is
again visible ; when this is heated with carbonate of soda,
the fluid evaporated, the sediment dissolved in alcohol, the
spirituous solution of the combined soda diluted, and the
sediment again dissolved in water, a solation is obtained
which deposits with the chloride of barium and neutral ace-
tate of lead, a precipitate soluble in alcohol. The oil drop
occurs in every case, and is fellic acid, which remains inso-
luble in water. Part of the ethereal extract adhering to the
bottom of the vessel is recognized by its dark brown colour,
and it forms a relative great proportion of the component
parts. Dissolved in water, and decomposed with dilute
muriatic acid, a light yellow flaky sediment is obtained, as
well as a brown substance adhering to the sides of the ves-
sel ; 1t is filtered, the muriatic acid washed out, and the
whole is dissolved in alcohol. The dark coloured spiritu-
ous solution is precipitated by a solution of baryta. Al-
* Lelub. B* ix , 5. 256.
4
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though the precipitate is great, still the filtered liquid ?s not
entirely colourless, but leaves behind, after evaporation, a
small quantity of a dark brown distinct body, insaluble. n
ether and water, easily soluble in alcohol, tenacious, which
by spontaneous evaporation of its spirituous solution, is
brown, and adherent to the sides of the vessel, and which
is not identical with any of the substances which have been
found by Berzelius existing in the bile. The brown deposit
of baryta is insoluble in alcohol, it is washed on a filter with
water until it passes through colourless. A brown solution
is thereby obtained, probably of bilifellate of baryta, and the
almost colourless contents of the filter. From this last the
baryta is separated by dilute muriatic acid, then the sedi-
ment washed with water and dissolved in aleohol. - The
yellow, bitter tasting solution is decomposed with some car-
bonate of soda, by which no deposit takes place, 1t 1s then
evaporated to dryness. The residue is'dissolved in water,
and this watery solution gave, with the diluted muriatic acid,
a white, flaky deposit; with chloride of barium, one solu-
ble in alcohol; with neutral acetate of lead, one insoluble
in ether; but hardly so in alcohol. These are, however,
the characteristic signs of cholie acid.

Examination oF THE Seiritvous Extracr, b.—This
spirituous extract 1s dissolved in wine spirit of 30°. A part
of this solution is decomposed by a solution of chloride of
barium, by which a dark coloured precipitate is thrown
down, whilst the liquid becomes yellow. It is flitered and
then washed with alcohol of 30°, by which a dark-brown
solution passes through, and chloride of barium remains
behind on the filter ; there is also no biliverdin present, and
the organic substance is only mechanically thrown down
with chloride of barium. The remainder of the solution is
now precipitated by baryta water, and the sediment flltered
off. A dark precipitate (a yellowish-brown filtered sub-
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stance) is thus obtained. After repeated washing it is dis-
solved in water. The dark coloured solution is precipitated
by neutral acetate of lead. By this a more copious and
browner deposit is thrown down, but the solution, however,
is not rendered perfectly colourless ; subacetate of lead gave
a second, yellowish, and lighter deposit, which lays on the
first.  After some time it should be filtered, and the con-
tents of the filter then washed with water, mixed with water,
and decomposed by sulphuretted hydrogen. The sulphuret
of lead is to be afterwards filtered off, by which the fluid
passes through slightly coloured. What remains in the filter
is treated with moderate heat with alcohol of 30°. The dark
brown spirituous solution is filtered and evaporated; the
residuum is again dissolved in cold alcohol, and once more
filtered. The solution thus obtained gave by spontaneous
evaporation a brown residuum, in which reddish-brown erys-
tals of bilifulvin could be readily distinguished by the naked
eye. The filtered substance, treated by carbonic acid, boiled,
filtered, and evaporated in order to precipitate the baryta,
the brown and bitter residuum is again dissolved in hot
water, and the solution precipitated by the acetate of lead ;
the clear brown deposit (2), is, however, by no means sepa-
rated from the coloured filtrates. The precipitate (2), is
digested for an hour at a moderate temperature, with a solu-
tion of carbonate of soda. On filtering it the carbonate of
lead remains on the filter; the brown solution of the soda
combination 1s, however, decomposed by sulphuric acid.
The dark-brown flaky deposit is partly dissolved in the
water in which it is washed. It is dissolved in water and
evaporated at a temperature of 100°. The residuum is
similar to the brown substance which contained the crystals
of bilifulvin. It is insoluble in ether, soluble in alcohol
and water ; the watery solutions are precipitated by solution
of baryta, by the neutral acetate and subacetate of lead, and
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Tt is not soluble by boiling with dilute sulphuric acid; on
the contrary, it is so in cold concentrated nitric and muriatic
acids. The spirituous solution is precipitated in brown
flakes by baryta water, and acetate of lead. It burns with
a flame, leaving behind a coal which is with difficulty re-
duced to ashes, producing scarcely any ashes, by which is
evolved a smell of burnt fish.

Tue Resiouum, d, is extraordinarily small in the brown,
more decided in the light brown and pale. It has already
been mentioned that this is a mixture of organic and inor-
ganic substances; the former are not distinguishable by
any imperfect dissolving medium, but that it is present is
partly shown by the colour, and also by the fact that the
whole mass burns with a flame, giving out a peculiar odour.
The residuum was also reduced to ashes, and the ashes first
boiled with distilled water. 'The neutral watery solution
gave, with fresh starch water, and nitric acid, no iodine
reaction ; but with nitrate of silver, a flaky deposit, soluble
in ammonia, was precipitated ; with chloride of barium and
oxalate of ammonia, a slight precipitate ; as also by boiling
with carbonate of potash; not so, however, with chloride
of platina; a platina wire, moistened with a solution,
coloured the flame of a spirit lamp yellow. There existed
also in the solution, chlorine, sulphuric acid, lime, mag-
nesia, and soda, probably as chloride of sodium, chloride
of calcium, sulphate of soda, and sulphate of magnesia.
That portion of the ashes insoluble in water was dissolved
in heated muriatic acid without effervescence. The solu-
tion was precipitated by chloride of barium and by ammonia,
and evaporated to dryness; the residuum dissolved in water,
and the filtrate decomposed by oxalate of ammonia, a pre-
cipitate was thrown down. The insoluble portion of the
ashes contained sulphate and phosphate of lime.

4#
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Everything was observed which corresponded with the
three sorts of glycerine.

The three kinds of oil are saponified by boiling with oxide
of lead. The separated glycerine solution in all three cases
1s colourless. It should be filtered, freed by sulphuretted
hydrogen from the adherent lead, filtered, heated, again
filtered, and lastly evaporated at 100.° - During this eva-
poration the solution in all these cases is darkly coloured ;
from olive oil and hog’s lard a yellowish brown sediment
is obtained. The glycerine procured from the Cod Liver
Oil separates a blackish, pitch-like mass; this is dissolved
in water, and filtered. By this there remained on the filter
a pitch-like substance, scarcely soluble in cold water, how-
ever colouring it brown; soluble in hot water, alcohol, and
alkaline ley. The filtrate gave by evaporation a similar
result. The g!ycerme procured in this way from all the
three kinds of oil is equally precipitated by the subacetate
of lead ; and the liquid filtered from the lead deposit, treated
as above, gave bya second evaporation a coloured glycerine,
which in fact evolves no odour with sulphuric acid j it is,
however, again precipitated by acetate of lead. From this
it also occurs, that the solution of glycerine by evaporation
in the air, undergoes the same change as the solution of the
extract by the formation of apothem. As often as this
glycerine solution is precipitated by acetate of lead until 1t
is discoloured, and the colourless filtrate is again evapor-
ated, the colour and precipitation by acetate of lead returns,
and this is repeated until all the glycerine in this manner is
separated from the fluid. The following experiments prove
that the colouring and precipitation by lead are produced by
the reciprocal influence of heat and air; but then other ap-
pearances are also produced, which are dependent on the
formation of two different substances. The coloured solution
of glycerine is treated with animal charcoal until it is of a
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there is a very disgusting odour. The colour of the soap
corresponds with the colour of the oil used. When the
saponification is perfected the glycerine 1is poured off, the
soap is dissolved in warm water, and again precipitated by
a little soda ley. This is repeated five times, in order to
separate every trace of glycerine. . The filtered mother ley
is thus rendered quite colourless, and the colour of the soap
is also somewhat lighter. The soap is now dissolved for
the sixth time in hot water, and then the solution is pre-
cipitated by neutral acetate of lead; when it is cool, the
ley of lead soap, similar in colour to the soda soap, is
poured off, and the former is washed in distilled water with
moderate heat, until it no longer reacts with sulphuretted
hydrogen. The lead soap thus obtained is dried at 100°,
and macerated with ether in a closed vessel for eight days.
At the end of this time it is filtered, the contents of the filter
washed with ether for some days, and that salt of lead,
soluble, as well as that insoluble in ether, is now analyzed
for itself.

The lead salt, insoluble in ether, affords a grey mass,
easily pulverized after drying. It should be triturated, dis-
solved in water, and decomposed by heat with sulphurie
acid. It separates into a stiff brown oil, which in the cold
soon becomes concreted, which is filtered from the yellow
mother liquor, and washed with tepid distilled water until
the washing, rendered acid by muriatic acid, ceases to
become turbid with chloride of barium ; then the contents
of the filter are boiled with wine spirit of 30°, and the
insoluble sulphate of lead is separated by filtering. From
the brown filtrate a firm coloured fat is erystallized by the
cold. The aleohol is filtered, and the contents of the filter
are washed with cold aleohol; and again dissolved in hot
alcohol ; the fatty acids are allowed to erystallize, and this
is repeated until snow-white erystals shootfrom a colourless
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circumstantial, and therefore the shorter way is preferred.
Lastly, the oleic acid is saponified by heat with caustic soda
ley. 'The soap was brown, the strong alkaline ley almost
black ; the latter separated, the soap dissolved in water,
precipitated again by caustic soda, and this repeated four
times. By this at first is obtained a coloured ley, by a later
operation, however, a nearly colourless one, and the soap
is only a little lighter. In this manner also it happens,
when a similar large proportion of colouring matter goes
over in the alkaline ley, a perfect purification cannot be
obtained. The brown soda soap is dried at 100°, dis-
solved at the boiling point in wine spirit of 30°. The
solution in cooling does not separate anything, but when it
is brought to a temperature under 0°, a precipitate is de-
posited, which is decidedly less coloured than the original
soap, whilst the ley appears nearly black. It is filtered, the
precipitate wash with cold alcohol dissolved anew in a little
hot alcohol, the solution is again cooled, by which a small
quantity of coloured precipitate is deposited, and this is
repeated once. By a careful operation a pure white salt of
soda is in the end obtained. This is dissolved in alecohol.*
The solution is boiled, and decomposed by a spirituous
solution of acetate of lead likewise in a boiling state. A
slight precipitate is thrown down, which is again dissolved
by boiling ; it is filtered, and after it is perfectly cool a
slight yellowish semi-fluid adhesive precipitate is thrown
~down, which is separated from the supernatant fluid, washed
with cold distilled water, dried at 100°, and then fused
with oxide of copper and chloride of caleium.

1. 0-801 Grammes of Lead Salt gave 1-685 Carbonic Acid and 0-606
Water.
0-589 Grammes of Lead Salt gave 0-150 Oxide of Lead.
II. 0:653 Grammes of Lead Salt gave 1-377 Carbonic Acid and 0495
Water.
0-355 Grammes of Lead Salt gave 0091 Oxide of Lead.

* The following only relates to the brown oil.


































































PHOSPHORIC AND SULPHURIC ACID. T3

muriatic acid, until the separated fluid evaporates without
leaving a residuum, The contents of the filter should be
washed once with muriatic acid. The liquids are united,
and now the phosphoric acid should be first estimated. A
nitric acid solution is added to a weighed quantity of metallic
iron (from which by a separate experiment 100 parts require
44-189 parts of acid to be taken up to oxidize it), and then
ammonia in excess, by which phosphate of iron, together with
all the oxide of iron in excess, is precipitated. The pre-
cipitate is filtered, washed with water, and dried together
with the filter, the weight of which is noted, reduced to
ashes in a platina crucible, and the residuum weighed.

From this, united with the washings and from one-third
of the evaporated filtrate, the sulphuric acid is precipitated
by the nitrate of baryta, the precipitate is allowed to settle
for twenty-four hours collected on a weighed filter, washed,
dried at 100°, and weighed. The results were the fol-
lowing :—

BROWN COD LIVER OIL.

I. 40-096 grammes gave 0-514 oxide of iron -+ phos-
phoric acid, of which 0-493 oxide of iron ;. remains 00209
phosphoric acid : further, 0-016 sulphate of baryta, in which
there is 0-0044 sulphuric acid.

II. 41-286 grammes gave 0:516 oxide of iron + phos-
phoric acid, of which 0:493 oxide of iron ; remains 0-02?9
phosphorie acid : further, 0-014 sulphate of baryta, in which
0-00385 is sulphuric acid.

LIGHT BROWN COD LIVER OIL.

I. 35:026 grammes gave 0-545 oxide of iron -+ phos-
phoric acid, of which 0:5161 oxide of iron ; remains 0-0289
phosphoric acid : further, 0-108 sulphate of baryta = 0-0297
sulphuric acid.

1I. 35-666 gave 0-548 oxide of iron + phosphoric acid,

7
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heated to fusion, extracted with nitric acid ; the rest of the
iron is precipitated from this acid solution by caustic am-
monia, in which it probably existed as cyanide of iron. The
results were as follows :(—

BROWN COD LIVER OIL.

I. 43:963 gave 0-626 oxide of iron + phosphoric acid ;
later 0-007 phosphoric acid, of which 0:6012 oxide of iron ;
remains 0-0318 phosphoric acid : further, 0-013 sulphate of
baryta = 0-003577 sulphuric acid.

II. 45715 gave 0:621 oxide of iron + phosphoric acid;
later 0-009 phosphoric acid, of which 0-5983 oxide of iron ;
remains 0-0317 phosphoric acid : further, 0-021 sulphate of
baryta = 0-005778 sulphuric acid.

LIGHT BROWN COD LIVER OIL.

I. 39:237 gave 0-558 oxide of iron + phosphoric acid ;
later 0-008 phosphoric acid, of which 0:522 oxide of iron;
remains 0044 phosphoric acid: further, 0:144 sulphate of
baryta = 0-:031366 sulphuric acid.

II. 40-300 gave 0-5365 oxide of iron 4 phosphoric acid ;
later 0-0100 phosphorie acid, of which 0:532 oxide of iron;
remains 0-0433 phosphoric acid. The estimation of the
sulphuric acid did not succeed.

PALE COD LIVER OIL.

I. 36293 gave 0-565 oxide of iron 4 phosphoric acid ;
later 0-0065 phosphoric acid, of which 0-522 oxide of iron,
remains 0:0495 phosphorie acid : further, 0-098 sulphate of
baryta = 0:02696 sulphuric acid.

II. 38:076 gave 0-570 oxide of iron + phosphoric acid ;
later 0-005 phosphoric acid, of which 0-5205 oxide of iron;
remains 00545 phosphoric acid : further, 0:097 sulphate of
baryta = 0-02669 sulphuric acid.

These two estimations gave, therefore, in 100 parts:—
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From the contents of the filter with the washings, the phos-
phoric acid of the phosphate of ammonia added in excess,
is first separated by nitrate of iron and ammonia in excess,
the precipitate filtered and washed ; the contents of the filter,
however, with the washings, are then acidified with sulphuric
acid, and evaporated to dryness in a weighed platina cruci-
ble; the residuum, however, is fused : as the Cod Liver Oil
contains no potash, it is to be considered as sulphate of
soda. Thus is obtained :— '

Out of 104-650 Grammes Brown Cod Liver Oil.

0-152 Carbonate of Lime =0'0855 Lime = =0-0817 p. c. Lime

0-011 Phosphate of Magnesia = 00040 Magnesia = 0:0038 p. ¢. Mag-
nesia. "

0-043 Sulphate of Soda =0-0188 Soda =0-0179 p. c. Soda

Out of 98-:313 Grammes Light Brown Cod Liver Oil.

0:297 Carbonate of Lime =0-1671 Lime =0-1678 p. e, Lime

0-033 Phosphate of Magnesia =00121 Magnesia =0:0123 p. ¢. Mag-
nesia

0:153 Sulphate of Soda =0-0670 Soda = 00681 p. c. Soda

Out of 112:200 Grammes Pale Cod Liver Oil.

0-302 Carbonate of Lime =0-1700 Lime =0-1515 p.c. Lime

0-027 Phosphate of Magnesia = 0-0099 Magnesia = 0-0088 p. ¢. Mag-
nesia

0-142 Sulphate of Soda =0 0622 Soda =0'0554 p. c. Soda

Potash was not discovered, for by testing the watery solu-
tion of the carbonized oil with chloride of platinum no pre-
cipitate was produced. In testing the watery extract in order
to detect iron, the carbonized Cod Liver Oil is dissolved in
muriatic acid, the acid solution concentrated by evaporation,
and tested with sulphocyanide of potassium and ferrocyanide
of potassium. In the light-brown and pale Cod Liver Oils
there was no reaction; on the other hand, in the brown it
was slight ; the latter also contained only a trace of iron,
perhaps from the boiling of the livers in iron vessels.






















































96 COD LIVER OIL.

Liver Oil have been overlooked by the author. Whatever
has been written on the subject up to the year 1840, has
been carefully preserved by Riecke—¢ Die neum Arznei-
mittel, 2 Ausgabe, 1840,” s. 537. The following publi-
cations have not been mentioned : Suringar. diss. de Oleo
Jecoris Aselli, Ludg. Bat., 1824; Novati, diss. de Oleo
Hepatis Aselli, Pavia, 1831 ; Volky, diss. de Oleo Gadi
Morrhuz, Pest, 1833 ; Stens, diss. de Oleo Jecoris Aselli,
Bonn, 1841 ; Treatise on the Oleum Jecoris Aselli, or Cod
Liver Oil, as a Therapeutic Agent, &e. By John Hughes
Bennet, M.D., ete. ; Lond., Edinb., and Dubl. 1841, 8vo.;
Bredow, Ueber die Skrofelsucht, Berlin, 1843, s. 135 ff.
Besides articles on the subject from the periodicals; Caron
du Billards in Schmidt’s Jahrbuch, B¢ 5, s. 147 ; Kopp,
Denkwurdigkeiten, B4, 4, s. 268—266; Thierfelder, Sum-
marium, 1839, B¢, 10, 8 heft ; Knolz, Hufel Journal, 1839,
st. 4, s. 94; Feldmann, Jahresbericht badischer Aerzte,
1836 ; Taufllieb et Priffard, Gaz. Med. de Paris, 1839, No.
44 et 45; and Schmidt’s Jahrb., B4, 27, s. 29; Beiel Cas-
per’s Wochenschr, 1839, No 6 ; Rayé, Annales de la Soc.
des Sciences Nat. de Bruges, 1839 ; Haller Medic. Jahrb.
des osterr Staats, BY. 21, st. 1; Schwarz, Heidelb. Medic.
Ann., BY 5, Hft. 2; Lion Gasper’s Wochenschr, 1841, No.
4; Eichborn, bair Medic. Correspondenzbl., 1842, No. 49 ;
Baur in Hafer’s Archiv., BY. 1, heft 1; und Wiirtemb. Medic.
Correspondenzbl., BY. 10, No. 20 ; Hobeke Schmidt’s Jahrb.
B'. 33, s. 136 ; Muller Heidelb. Medic. Ann., BY. 3, heft
4 ; Dieffenbach. Hufel Journ. 1841,s.,99 ; Panck; Oppen-
heims Zeitschr, B, 20, heft 3; Stacquez, Ann. de la Soc.
de Méd. de Gand, 1842, p. 133 ; Delcour, ibidem, 1841,
and Gaz. Med. de Paris, 1841, No 39 ; Meebold, Wurtemb.
Med. Correspondenzbl., 1841, s. 259 ; Mayer, Wurtemb.
Corresp., B 12, 171 ; Hinzel, Zuaricher Gesundheitsbericht,
1842; Von Wirer (die Fette in Therapeutischer Hinsicht)
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latter disease (which opinion Osius also shares) ; still there
are some who do not think so, and deny to the Cod Liver
Oil all power over this disease. Beckhaus, Fehr, Giinther,
Hacker, Katsenberger, Kolkman, Monnig, Osberghaus,
Schenk, Schiitte, Spiritus, Spitta, recommend it in gout as
strongly as Knood von Helmenstreit and Brefeld oppose it.

[Delcour and Taufflieb will not allow that it has any
virtue in gout. Segnitz and Haas have only seen good
results from it when it was unattended by sweating ; the
latter, however, has witnessed its efficacy, after a perse-
verance in its use during the space of a year, certainly
assisted, in some measure, by the baths of Wiesbaden.
However, he does not -find it very powerful in the removal
of the enlarged absorbent glands, the oil acting only in cor-
recting the mal-assimilation of the food. Von Wirer, on
the contrary, prized it exceedingly in gout.]— German
Trans.

As these opinions are so directly opposed to each other,
they cannot both be right; but, as satisfactory evidence of
‘the virtues of the Cod Liver Oil in gout is still wanting, we
should examine, in a rational manner, which opinion is the
most likely to be correct.

In the first place, we find that eleven medical men have
been induced, by their own observations, to recommend
the Cod Liver Oil in gout. Two, on the other hand, sup-
ported the opposite opinion ; it was not to be supposed

“that these eleven had been in fault—that two had been
correct ; although we cannot deny that rheumatic inflam-
mation of the joints has by many physicians been mistaken
for gout. We further observe, that Knood Von Helmen-
streit has found the Cod Liver Oil as eflicacious in the dif-
ferent forms of gout, among which he very properly includes
chronic gout, contractions, chronic swellings and pain,
which he considers only as the consequences of gout, as in
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losis exists, Under this name is also included true palsy,
the consequence of a nervous affection, which is brought on
by atmospheric influence, a common chill. The Cod Liver
Oil is as efficacious in this disease, of which Brefeld gives
some cases, as it is in every other nervous affection.

We thank Brefeld for this distinction ; and there is no
doubt that all cases of rheumatic palsy which have been
cured by Cod Liver Oil, and mentioned by Beckhaus, Rein-
hart, Schenk, Schiitte, and Spitta, are to be considered of
this spurious kind of palsy, since not a third of these two
perfectly different kinds are supposed to exist. Again,
when atmospheric influence, as cold, can bring on first a
nervous attack, and then produce palsy, may it not also in
rheumatic diathesis bring on rheumatism in the sheaths of
the nerves, which are of a fibrous nature ? When this is
the case, is it not possible for swelling of the sheaths of the
nerves, causing pressure on the nerves, to cause palsy?
This kind of palsy can, with reason, be called rheumatic,
which 1s caused by a truly secondary abnormal affection of
the nerves; and in this the Cod Liver Oil is to be con-
sidered most powerful, when the case has not lasted too
long, and when there exists no permanent lesion in the
diminished space of the spinal sheath.

Here should be mentioned a communication which was
made by Alexander at the assembly of Natural Philosophy,
which was held at Strasburg in 1842. Aronsohn himself
praised the virtues of Cod Liver Oil in paraplegia, the con-
sequences of the affection of the theca vertebralis, and men-
tioned two cases which confirmed its great success. Stsber,
Ubersaal, and Erdman, eulogized it for its great value in
the treatment of chronic rheumatic affections. Stiber men-
tions at the same time the difficulty of discriminating be-
tween the affection of the meninges and the spinal marrow
itself, on which point Aronsohn expresses himself more
accurately.
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the oil. Segnitz explains himself very distinctly and de-
cidedly on this point, that he has given the Cod Liver Oil
in the newly-established disease, in slightly scrofulous dia-
thesis, or only on the supposition of an hereditary disposi-
tion, and even to children as a prophylactic. By its use,
the formation of scrofula may be produced, and in young
children it may bring on atrophy ; in these cases the teeth
were invariably decayed.]— German Trans.

Scrophulosis perfecte Evoluta.—1 would here particularly
state what power the Cod Liver Oil possesses in the indi-
vidual forms, among which the perfectly developed scrofula
enters. I may, however, previously mention, in the words
of Brefeld and Kopp (for I shall only relate a few), what is
the virtue of the Cod Liver Oil in this disease. Drefeld
says, ¢ There is no remedy which at all appronches the Cod
Liver Oil in its therapeutic properties in scrofulous disease,
it is an undoubted powerful medicine, operating in a peculiar
specific manner, and affording relief where, to all appear-
ance, and according to former experience, it was beyond
the reach of medicine.” Kopp says, * The first time the
Cod Liver Oil is prescribed for a scrofulous patient, its
favourable effects are soon apparent, and which can alone
be attributed to its use, frequently acting in a truly won-
“derful manner. It is especially efficacious in scrofula which
has not existed long—it effects a change in the general
appearance, the cachectic colour is lost, the flabby flesh be-
comes firm, the chain of swollen glands diminish and sepa-
rate, ulcers and even fistulas put on a healthy character and
heal. The enlargement of the ephiphises of the bones be-
comes less visible. I even found that serofulous earies was,
by its use, brought to a favourable issue.”
~ All who have preseribed Cod Liver Oil in every form of
scrofula, have publicly and unanimously acknowledged its
virtues, and bestowed upon it the highest praise, which has
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remedy in this form; but, in order to correct the scrofulous
disposition, and to effect a perfect cure, it must be given for
a long period. Its internal use can be much assisted by its
external application, by rubbing it in on the inflamed and
painful tumours, although this method of application is by
no means to be substituted for the internal use. The Cod
Liver Oil proves itself as efficacious in the scrofulous swel-
ling of the lymphatic glands, as it appears powerless when
this occurs as the sequel@ of small-pox, scarlet fever, and
measles, or in the syphilitic or earcinomatous taint. In
those cases, when the swelling of the lymphatic glands
arises in non-scrofulous eruptions of children, which, on
account of its peculiar quick dispersion, was named by
Sauvage, the flying scrofula (scrofule fugaces), the external,
and not the internal, use should be adopted. [Haas has
remarked very little improvement result from the use of the
oil in the so-named indolent scrofulous glandular swellings:
he was in the habit of combining with it the external appli-
cation of iodine. According to Bennett, also, among all
the forms of scrofula, the Cod Liver Oil was less successful
in external glandular affections, particularly when no ulcer-
ation had as yet set in. On the other hand, the Cod Liver
Oil is especially powerful, according to the general received
opinion, in atrophy combined with the swelling of the
mesenteric glands.]— German Trans.

Ulcera Scrofulosa.—The effects of the Cod Liver Oil are
more quickly remarked in scrofulous uleers than in the
above-mentioned swellings of the lymphatic glands, which
are often large, flabby, with inverted edges, and most diffi-
cult to heal. They are produced by the swollen glands
which inflame and suppurate, or from other swellings whick
are often found in all parts of the body in serofulous constitu-
tions and which gradually increase,and run into suppuration.
Another cause of scrofulous ulcers arises from wounds and
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tion, under whatever form it may exist, where the habitand
the previous state of the patient shows that the eruption
depends upon a scrofulous diathesis. In these last erup-
tions, whether on the scalp or other parts of the body, the
Cod Liver Oil is as powerful as it is in every other kind of
developed scrofula. |

Some have prescribed it internally, while others have
done so externally with the best success. The external use
was first tried by Guérard in tinea favosa ; it was especially
recommended by Brefeld, who at the same time observes,
that the internal use of the Cod Liver Oil is not efficacious in
scrofulous eruptions; in the so-called milk scab, which so
often occurs in well-nourished infants, without any symp-
toms of scrofula, and which Brefeld considers as the transition
to the true scrofulous eruption ; further, an eruption, which
is observed in the earlier years of infaney on the secalp, and
mostly consists of pustules, which, running together, form
scabs, and which cover not only the scalp, but often the
whole face (in Germany this eruption is called haarwurm,
in Holland daauworm); again, the tinea favosa, which
often lasts until puberty—in short, Brefeld has seen all the
scrofulous eruptions, in whatever part of the body they
appear, cured by the external use of the Cod Liver Oil,
and, indeed, in some, after they had taken it internally,
without benefit. Brefeld has shown by experience that the
internal, as well as the external use of the Cod Liver Oil,
is inefficacious in tinea maligna, hereditaria vel contagiosa,
even when combined with the oil of turpentine, as Martens*
advises. Its inefficacy in psoriasis and syphilitic eruptions
has also been shown.

Haufft relates a case of a severe irritable humid tetter,

* Annalen fiir die gesammte Heilkunde unter der Redaction der

Mitglieder der gross herzogl. Badischen Sanititscommission, Jahrg 11,
Heft 2. Taal.
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lous in her childhood. In her sixteenth year she first men-
struated, which returned regularly every fourteen days;
after six weeks it discontinued, and since that never returned
again. One month after this the patient felt unwell. Two
months after, a small swelling arose under the left ear; it
was only painful during four days,—nevertheless, it increased
daily in size. She entered the hospital in 1841, where the
swelling was taken for paroditis, and she was recommended
to keep it warm, and at the same time to rub in the mercu-
rial ointment. The patient pursued this course until the 23d
of April with little success, and on that day was given over
to my charge.

She was of phlegmatic temperament ; the swelling in the
neighbourhood of the left parotid extended two inches back-
ward, three inches and a half below, and one inch and a half
forward. It was hard, and insensible to the touch. Besides
this, there was an enlarged lymphatic gland on the same side,
which could be separated from it under the skin. The whole
of the left cheek was inflamed, but not hard ; the lower part
of the belly felt tumid and hard. The appetite bad, the
digestion regular, motion once a-day, the respiration and
the pulse regular; menstruation had ceased ; occasional
colicky pains, particularly in the lower bowels, combined
with mal-aise and giddiness ; sleep tranquil.

15th May.—Since the 10th of this month the cellular
membrane in the neighbourhood of the swollen gland had
become inflamed. Forsome days past she has suffered from
frequent headaches and increased giddiness. Poultices were
applied.

1st of June.—On the 18th ultimo, fluctuation was de-
tected, and on the 20th the abscess was opened with a lan-
cet, giving vent to a great quantity of yellow thick caseous
matter, after which a slight discharge continued. Since the
23d, the pain in the inflamed spot has ceased ; the edges
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since been regular. Shortly after the appearance of the
menses, the first attack of rheumatism came on. The ankle
swelled, and increased daily with insupportable pain. The
cause of the seizure was evident ; for she was in the habit
of standing at her work with naked feet, hot and perspiring,
on a cold floor, in order to cool them.

On the application of leeches, the pain and swelling
diminished, although there still existed slight pain. A
short time afterwards, a second attack occurred from the
same cause. By cupping and sudorifies the violent pain
was relieved. A fresh attack was afterwards brought on
by fatigue in dancing and exposure to cold, which however
was checked by rest and warmth. Three weeks after, she
suffered from another relapse in consequence of fatigue;
there was now, however, not only pain in the feet, but she
also complained of pains in the arms and back. On the
26th of April the father informed me of the state of his
daughter, at the same time begging me to place her under
treatment with Cod Liver Oil. She presented the following
symptoms :—

Delicate constitution ; sanguine choleric temperament,
black hair and eyes; fair complexion; the hands swollen
above the wrists, as well as the feet, which were swollen
above the ankles. The hands and feet very painful, and
hot, though not red ; both feet perspiring greatly ; pains in
the back and side; scarcely able to move; the appetite
diminished ; the tongue clean; evacuations irregular;
respiration and pulse normal ; sleep quiet.

15th May.—The swelling of the hands and feet have dis-
appeared ; two natural motions daily ; the pain in the feet
and wrists less; that in the shoulders and side relieved ;
sleep tranquil. |

1st June.—Continued improvement ; the pain in the back
gone, and less in the feet; the motions of the hands free,
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1st Sept.—The belly soft and not painful.

15th Sept.—The swelling of the glands is daily dis-
appearing ; the appetite for food, natural; the digestion
good.

1st October.—Digestion healthy ; neither the belly or
glands are any longer swollen.

15th October.—The countenance improved ; the strength
increases; the patient attempts to stand.

1st November.—Since the 22d October the child begins
to run with the assistance of the mother.

15th November.—The child is quite fat; runs as before,
although it is disposed to fall. The cure has been effected
within six months. She has continued healthy.

3.—Incipient Scrofulous Affection of the Ankle-joint.

Karuerine Hexting (9 years of age).—The father and
mother were never scrofulous, though they suffered from
rheumatism. The mother has had fourteen children, and
of these, twelve died between the ages of six months and
three years. From the accounts, it appeared that the dis-
ease of which they had died (for almost all of them had
been nursed only two months) was atrophia infantum. Of
the two remaining children, the one (who is now six years
old) at the age of one year and a half had an eruption on
the head, which was cured in three months with red preci-
pitate ointment, and washing with soap and water. She
has since been healthy, with the exception of carious teeth,
and an offensive smell from the mouth. The other child,
our patient, was weakly and delicate until she was a year
and a half old, since which the body had been better
nourished. In the third year she was seized with a dis-
charge from both ears, which soon ceased of itself; again
came on, and was then more decided than at present. In
1834 she suffered from an eruption on the back part of the
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head, which was cured by mercurial ointment. In March,
1839, and March, 1840, it again recurred, but was healed
in a short time by the same means. At the commencement
of the year 1841 she suffered very much from colic, at the
same time she was subject to fits of somnambulism. The
eruption of the former year did not again return. In the
month of May, 1841, she complained of pain in the right
ankle-joint, which was swollen. For the last fourteen days
the patient has scarcely been able to stand on the right
foot, on which account the mother brought her to the hos-
pital on the 16th May, and she then presented the following
appearances :—

Brown hair and eyes ; well-formed face, rather freckled :
the chest well formed ; the belly hard ; the joint of the right
foot is swollen, particularly in the outer ankle. The ankle
of this foot considerably larger, painful on motion, and the
patient can scarcely stand upon it. The appetite good ;
tongue clean ; sometimes sour eructations, spasms, and
coliky pains. The bowels are open once a-day; feces
hard ; respiration and pulse normal ; sleep disturbed ; fits
of somnambulism.

1st July.—The belly less swollen ; sour eructations not
so frequent,

15th July.—Belly softer; digestion better ; no spasms.

1st August.—The colicky pains less frequent.

15th.—The swelling of the right ankle joint has de-
creased ; digestion good; the colicky pains and spasms of
the stomach appear to have subsided altogether.

1st September.—The swelling of the ankle is diminish-
ing, as well as the pain on motion.

15th September.—The ankle is decidedly better; stand-
ing on the foot gives scarcely any pain ; walking is still
out of the question.

1st October.—The swelling has disappeared ; the ankle
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The scrofulous diathesis strongly marked ; lymphatic
temperament. The right eye healthy ; the lids of the left
eye red and tumid ; the lashes for the most part are gone;
the vessels of the conjunctiva much injected, plexus of
vessels are seen running from the angle of the eye to the
cornea, and there forming a ring; the cornea is opaque
with a pustule upon it, purulent secretion ; increased flow
of tears; intolerance of light; imperfect sight. Appetite
good, evacuations irregular; respiration natural, pulse
slow; disturbed sleep.

1st June.—The inflammation increased ; great intoler-
ance of light ; constipation, for which, on the 29th of May,
an infusion of senna and tamarinds was prescribed.

15th June.—Inflammation somewhat relieved ; two mo-
tions daily.

15th July.—Inflammation much less; the purulent secre-
tion, flow of tears, and intolerance of light decreased.
Sleep more tranquil.

1st August.—In every respect better.

15th August.—The redness of the conjunctiva much less,
and in the external angle almost gone, as well as the in-
tolerance of light and secretion of tears.

1st September.—Since the 28th of August, after expo-
sure, all the symptoms were again increased ; the right eye,
hitherto healthy, was sympathetically affected ; burning pain
in both eyes, particularly in the left. Application of cold
water to both eyes.

15th September.—Since the 7th, the right eye is again
restored ; the left is also better ; the opacity and the pus-
tule on the cornea, however, are again increased ; pain
nearly gone ; appetite is good ; cold water applications dis-
continued.

1st October.—Inflammation becomes daily better.

14
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health until he was twenty-nine, and then began to suffer
severe pains in the left hip. From that time the pain never
ceased, and generally once a-year, particularly in the autumn,
was so severe, that he was obliged to give up all work and
lie in bed. According to his account the diaphoretic treat-
ment had been adopted. The state of the weather of this
spring, constant rain, accounted for his being suddenly
seized on returning from his work with such acute pain,
that he was not only obliged to keep his bed, but after some
days he sought my advice. _

On the 14th of May I found the patient lying in bed on
the right side; he was of a pretty strong constitution and
choleric temperament. Acute pain in the left hip ; there
was nothing to be remarked externally; the heat of the
bed increased the pain ; he was scarcely able to move ; no
appetite, the tongue furred ; the bowels acted once daily.
Sleep disturbed ; respiration and pulse normal.

1st June.—Appelite better ; motions twice daily; pain
somewhat abated ; can move more easily.

15th June.—Sleep more tranquil. Yesterday for, the first
time he rose from his bed : still the pain is so acute that
any movement is impossible.

July 1st.—Digestion good ; pain continues.

July 15th.—The patient can walk ; the pain is nearly
gone ; the digestion is good.

August 1st.—The pain is removed ; unrestrained motion
of the limb ; functions restored. Since the 23d of July he
has returned to his work. He was cured in two months and

eight days.






166 COD LIVER OIL.

15th July.—The glands in the neighbourhood of the chin
less swollen ; vomiting and sour eructations the same.

1st August.—General appearance better; the belly not
so large ; vomiting and spasms less frequent.

15th August.—Extremities filling out; digestion good;
sleep more tranquil.

1st September.—Digestion continues better; the face
fuller.

15th September.—The swelling of the glands has disap-
peared ; no spasms.

Ist October.—The belly soft, reduced in size; pulse re-
gular ; digestion good ; muscular power increased.

15th October.—The general appearance daily improves ;
the ankles no longer swollen.

1st November.—The frame well nourished ; digestion re-
stored ; sleep tranquil ; is enabled to stand with assistance.

15th November.—The patient is perfectly restored. The
cure has occupied five months and a fortnight.

2.—Scrofulous Atrophy of Children.

Jonanna Fraar (1% year old).—Father and mother
scrofulous. She was one of two children, the son had always
been healthy ; the daughter was also healthy as long as she
was nursed by the mother, her body being well nourished
and well formed. After she was weaned she fell off| and
the glands in the neck and groin swelled. The emaciation
increased daily ; the belly became harder and larger, and
the strength was so diminished that she could not support
herself, and was obliged to be carried. The mother now
sought my advice.

On the 2d of June the patient showed the following
appearances :—Light hair; blue eyes, with long browr
lashes; thick nose, face much reduced; the under part o:
the chin much developed ; numerous glands on the neck,
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which were felt moving under the skin; arms and thighs
emaciated, the skin wrinkled, and the body reduced literally
to skin and bone. The belly large and very hard. Appe-
tite voracious; the child ate nothing but potatoes and black
bread ; sour eructations; motions twice and three times
a-day ; the feces liquid. The respiration and pulse acceler-
ated ; muscular power very much diminished ; voice shrill ;
sleep disturbed.

15th July.—The general appearance improved ; appetite
less depraved.

1st August.—The respiration and pulse slower.

15th August.—The belly softer ; fieces more consistent ;
sleep more tranquil.

1st September.—Glands less swollen ; general appearance
better ; sour eructations not so frequent.

15th September.—Improving ; voice stronger, and less
shrill.

1st October.—Still improving; digestion good ; pulse
and respiration almost natural.

15th October.—Muscular power much increased.

1st November.—Daily improving; digestion healthy ;
evacuations twice daily ; feces soft; sleep tranquil.

15th November.—The swelling of the glands entirely
gone ; muscular power increasing daily ; voice again natural.

1st December.—Healthy complexion ; digestion normal.
Since the 19th of November she has been able to stand with
the assistance of her mother.

15th December.—Perfectly healthy appearance : functions
- nataral ; the muscular power so increased, that the patient
can walk with the assistance of the mother. The cure has
been effected in six months and a half. She has since con-

tinued healthy.

3.—Scrofulous Rachitis.
WiLneLmiyA Rorimans (6% years old).—Doth parents
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were scrofulous. The father died of a rheumatic affection;
the mother has suffered from chronic inflammation of the
eyelids for twenty years. Of three children, two died
early ; the third, our patient, when one year and a half old,
was affected with an eruption on the head, which was readily
cured with fresh butter. She only first began to run when
three years old : and even from the first year she was thin,
and complained of griping; the belly was large and hard.
Before three months the cervical glands began to swell ;
increased daily ; the skin inflamed, and scrofulous ulcers
were formed.

On the 30th of May, when she was placed under my care,
she presented the following appearance:—Blond hair;
brown lashes ; blue eyes; small, thin, pasty face ; many of
the cervical glands swollen with three ulcers on the neck.
The chest contracted ; arms and legs very much attenuated ;
the shoulder-blades raised ; the belly large and hard ; the
long bones slightly curved ; the ankles swollen. Appelite
good, even voracious ; sometimes griped ; irregular evacua-
tions ; any motion of the body attended with pain; exces-
sive night sweats ; no muscular power ; sleep restless; oc-
casionally slightly convulsed.

15th June.—The sleep more tranquil.

1st July.—The cervical glands, as well as the belly, less
swollen ; the gripings diminished ; the voracious appetite
less.

15th July.—General appearance improved ; the ulcers on
the neck are cicatrizing ; digestion better ; the night sweats
have decreased ; muscular power greater.

1st August.—Improving daily ; belly soft and reduced in
size ; evacuations regularly three times a-day ; fwxces soft,
seldom any griping ; ulcers nearly cicatrized.

15th August.—The swollen glands have altogether disap-
peared ; the ulcers are cicatrized; size of ankles reduced ;
digestion good ; night sweats have nearly ceased; the
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m uscular power is increased ; the sleep is no longer con-
vulsed.

1st September.—The gripings have ceased ; the muscular
power improves; sleep tranquil.

15th September.—The countenance is full and healthy;
belly natural in size; the swelling of the ankles much
decreased; the functions are restored. The patient was
cured in three months and a half.

4.—Serofulous Caries.

Dirx VENENDAAL (9 years of age).—Both parents were
scrofulous.  All six children are affected with swelling of
the cervical glands, as well as those at the back of the head.
One patient was cured of these swollen glands in his fourth
year, and, although delicate, since that period had been
healthy. In November, 1839, he was seized with an illness,
the name of which he did not know; all he remembered
was, that he had lost his appetite and his accustomed sleep ;
he was under treatment for it during nine months, and when
restored he remained well for nine months; there, however,
existed in his left knee a pain which soon became worse,
and prevented his walking. Brought to the hospital, he was
immediately cupped on the knee, which was repeated after
three days; he then lost the pain. After eight days the
scarified wounds suppurated, which at the commencement
secreted a thin matter, after which they all healed, with the
exception of two on the inner side of the knee; these in-
creased daily, and became deeper, with raised edges, dis-
charging a great quantity of thick yellow pus.

Dr. van der Steen, who saw the patient daily, discovered,
after eight days, caries in the thigh-bone, and treated him
with anti-serofulous remedies, and for a short period with
Cod Liver Oil. The patient not wishing to submit to the
proposed amputation, was placed under my care.

15



170 COD LIVER OIL.

On the 27th May he showed the following appearance :—
A decided scrofulous habit ; cachectic appearance ; the legs,
hands, and arms, very attenuated ; the belly swollen. In the
neighbourhood of the knee were the cicatrices of the former
ulcers; in the inner and under part of the thigh there are
two sinuses, which on the slightest pressure discharge a great
quantity of thick, yellow, fetid matter. The probe passes
easily between the muscles to the back part of the thigh.
In the upper sinus I discovered caries of the bone. The feet
were edematous. The patient was unable to stand, but
suffered no pain. Appetite small; digestion disordered;
diarrheea; the respiration towards the evening accelerated.
Pulse slow, weak ; hectic fever; sleep disturbed ; weakness
considerable.

15th June.—The evacuations less liquid.

Ist July.—The discharge of pus diminished ; sleep less
disturbed.

15th July.—The belly soft and less swollen; appetite
somewhat better.

1st August.—The complexion better ; digestion good ;
evacuations three times daily ; feces soft.

15th August.—The ulcers are contracted ; discharge con-
tinues, and is fetid. Caries is still felt by the probe.

1st September.—The general appearance much improved;
hectic fever diminished.

15th September.—Strength perceptibly increased.

1st October.—The appearance improving ; discharge has
lessened.

15th October.—The hectic fever better ; appetite good ;
evacuations twice daily; fwces soft. The spirits and the
strength improve. A little wine ordered daily.

1st November.—The patient is getting daily better; the
ulcers very much contracted ; the discharge considerably
less, as well as the fever; sleep tranquil,
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15th November.—The upper sinus is granulating; the
@dema of the legs has nearly disappeared ; appetite and
strength increased ; evacuations daily ; feces soft.

1st December.—The complexion good; the general ap-
pearance decidedly better; appetite and digestion good ;
the strength so increased as to allow the patient to stand
alone. '

15th December.—The arms and legs have again become
fleshy ; the cedema has disappeared ; the discharge very
little. No caries is discovered by the probe.

1st January.—Discharge slight; the remaining sinus
nearly healed ; pulse natural ; the patient walks with the
help of a stick.

15th January.—The sinuses are closed ; better appetite ;
good digestion ; evacuations regular; appearance good ;
strength improves ; the patient can walk better.

1st February.—The patient was perfectly cured in eight
months.

5.— Tinea Favosa.

Janske Kroer (14 years of age).—Nothing deserving
notice requires to be mentioned with regard to the parents.
The patient from the earliest years had suffered from an
affection of the glands of the neck. In the sixth year she
first became the subject of tinea; external and internal
remedies were prescribed in vain. The hair was even
removed without benefit.

27th May.—She came under my care ; she is of phleg-
matic temperament, of apparently good constitution, but of
a decided scrofulous habit, suffering from tinea; appetite
and digestion natural, as well as the pulse and respiration ;
excretions and secretions healthy ; sleep tranquil.

15th August.—Head somewhat cleaner.

15th September.—The improvement of the head very
evident.
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1st October.—The head continues better ; the eruption is
not reproduced.

18th November.—The greater part of the head is free
from disease.

15th December.—The head is quite clean ; the hair is
beginning to grow again; the cure was effected in six
months and a half.

6.— Chronic Rheumatism.

Erizasern pE Mav (aged 77).—She suffered in her youth
from scrofula, and, since her thirtieth year, from rheumatic
pains, which were so severe as often to confine her to bed ;
in the latter years the pains in the legs became worse.
Diaphoretics and blisters were used with some success in
the very acute attacks, but still they were unable to remove
the pain entirely. In this year the atlacks were oftener
repeated, and on the 31st May her state was this :—The
patient lay in bed, which she had not left for many days;
strong frame of bedy, choleric temperament ; frequent pains
in both shoulders, and in the right hip, extending to the
knee ; pain much increased on motion; the arms moved
with difficulty ; impossibility of raising the right leg. Ap-
petite good, digestion and respiration normal, pulse slow,
skin cool, no sleep.

15th June.—Sleep better.

1st July.—Pains diminished.

15th July.—Since the 12th, pain severe, particularly in
the right hip ; the appetite somewhat impaired.

1st August.—Since the 19th July, the pains have abated ;
arms are moved better ; since the 23d the patient has risen
from her bed; the digestion somewhat disturbed ; four
evacuations daily ; feces soft.

15th August.—The pain is diminished in both arms,
which are moved easily ; pain in the right hip less; appe-
" tite better ; digestion good, two motions daily.
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1st September.—The pain in the right hip is removed ;
the motions of the limbs are now unrestained ; sleep tran-
quil ; digestion good.

15th September.—No pain, the limbs are quite free ; the
functions of the body natural. The patient was cured 1n
three months and a half.

Inference drawn from the Comparison of ils Medicinal
Properties.

When the results of these three classes of cases are
compared together (for the individual cases cannot be com-
pared for the reasons mentioned), we find that the Brown
Cod Liver Oil is similar in one respect with the two
lighter-coloured sorts; while, in other respects, it differs
considerably.

The three kinds agree so far, that all the patients which
were treated with the Cod Liver Oil were cured, there
being, however, a marked difference with regard to the time
in which the cures were accomplished, evidently showing
that there is a decided superiority in the efficacy of one
kind over the others. That this variation in the period of
the cure is not unimportant, is satisfactorily proved by the
following Table, which has been drawn up* for the pur-

pose :

TABLE.
I—WITH BROWN COD LIVER OIL.
Boohitis v« Sapdeitia e sl o8 . in 3} months
Intumescentia gland. lymph. subcutanearam . ,, 33
Intumescentia gland. lymph. subcutanearum. ., 2%
Conjunctivitis et corneitis chronica cum cecitate
insecuta oy Tgiliniz gy’ et gtk B geedls
Herpes squamosus madidans . . v RS RSk RS
Rheumatismus chronicus . . . . . 51§

# In the original tables, besides the duration of the treatment, only
the name of the patient was given, for which I have substituted the

§ €0 g






CONCLUSION.

As my inquiries in this Treatise have been directed to a
positive result, I could not allow the nature of the disease
in which the Cod Liver Oil has been prescribed with sue-
cess, nor the modus operandi on the system, to enter into
the question which would necessarily have led me into
much speculation. I have reserved to myself, in a work
expressly written for that purpose, the answer to both these
questions, submitting them to the test of experience; I
shall, therefore, only give here the results of my chemical
and therapeutical researches.

That the Cod Liver Oil is composed of different sub-
stances has been sufficiently proved by chemical analysis.
Neutral fat, biliary matter, iodine, phosphorus, all sub-
stances of acknowledged power, as well as butyric acid,
gaduine, &c.: lastly, the many organic salts which are
found therein.

‘The question naturally arises, to which of these different
constituent parts of the Cod Liver Oil is its efficacy owing ?
Whether to the iodine, or the fat, or the phosphorus, or to
the others. These questions are solved with great diffi-
culty ; for in all diseases in which the Cod Liver Oil is
found to be efficacious, the physician has to fulfil many
indications simultaneously, if he expects the perfect restora-
tion of his patient. In general, the weakened digestion is
to be corrected, the secretions must be restored, and the
lymphatic system brought to a higher state of activity;
besides which, and what seems to be the most important of
all, the tone of the nervous system is to be improved. The
slightest reflection will show that neither biliary matter, nor
the fatty substance, nor the iodine, nor any one single consti-
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tuent part of the Cod Liver Oil, is able, of itself, to fulfil
these indications; consequently its power as a remedy is
not to be ascribed exclusively to one only, but to the united
operation, if not of all, still of the greater part. It is not,
as is the case with the quinine in the Peruvian bark, that
there exists a peculiar active principle in the Cod Liver
Oil, but as each individual constituent part fulfils a peculiar
indication, it is possible that the operation of the whole is
successful in the cure of these diseases.

Nevertheless, I do not think that all the constituent parts
are equally powerful ; on the contrary, some of them possess
greater efficacy : and it is, in every case, those which fulfil
the most important indication that are to be the most
esteemed. I now come to the comparison of my obser-
vations.

The brown Cod Liver Oil has proved itself a most
powerful remedy in rheumatisin and scrofula. Now, I have
found, in my chemical analysis, a quantitative difference
between this and the other sorts of Cod Liver Oil. The
constituent parts, which exist in great proportions in the
brown Cod Liver Oil, must, therefore, be considered as
those which fulfil the most important indications. The
neutral fat, the iodine, phosphorus, the inorganic salts,
exist in the same proportions in the other kinds of oil,
which are not supposed to be particularly efficacious in
scrofula and rheumatism ; 1t is, therefore, fair to assume
that the brown Cod Liver Oil owes its greatest power to
the biliary matter and butyric acid, which exist in it in
much larger proportions than in the lighter-coloured oils.*

* Klencke also mentions the importance of the biliary matter,
without even knowing of its existence in the Cod Liver Oil; for he
declares the yellow Cod Liver Oil to be a substitute for bile. We
cannot, however, agree with Klencke’s opinion on the transformation
of the oil into albumen.—German Trans.









APPENDIX.

It is not my intention to expatiate on a subject which has
been so thoroughly investigated in the preceding pages, and
to which it would seem nothing further could be added.

In appending a few of the most striking cases which have
come under my treatment, I cannot,however, withhold my
meed of praise in favour of a medicine with which an expe-
rience of many years has made me familiar, and has led me
to regard as the most valuable we possess as an analeptic
agent, independently of its other virtues, for which it also
merits the highest consideration. But, as I consider that
its success will depend mainly on the proper selection of the
oil, I would direct attention particularly to this point, which
has been much overlooked.

Dr. de Jongh has, by an elaborate analysis, brought to a
positive conclusion the relative proportions of the different
constituents in the three kinds of Cod Liver Oil ; and has,
moreover, obtained for himself the merit of discovering a
new element, which was previously unknown to exist, and
to which he has given the name of Gaduine. He has, - how-
ever, been unable, with any degree of certainty, to attribute
to any one in particular the active principle to which the
Cod Liver Oil owes its therapeutic powers.

The solution of this question involves another, equally
essential—How does it afford nourishment to the system?
The answer to this we must leave to the future research of
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the chemist. But the author has, by his comparative obser-
vations, placed beyond doubt the superior efficacy of the
brown and light brown over the pale kinds in different dis-
eases, which has been attested most by continental writers.

Dr. de Jongh has done much to prove this, and to show
the necessity of employing none but the real Bergen oll,
which he considers the only genuine kind.

Since the publication of his treatise, Dr. de Jongh, not
satisfied with the inquiries he had made in reference to the
quality of this oil, and wishing to ascertain personally the
cause of its frequent uncertain operation, so often noticed by
the most scientific observers, and which, remaining unex-
plained, tended much to bring its value as a remedy into
disrepute, determined on undertaking a voyage to Bergen,
in order to trace out the cause, and, if possible, remove it.

He has given an account of it in a small pamphlet, which
was published in the Dutch language, at the Hague, 1846.

He devoted two years to this object, which was attended
with complete success ; having ascertained, beyond doubt,
by the aid of his chemical observations, that this uncertainty
in the operation of the oil depended upon its being occa-
sionally adultered.

Anxious to remedy the evil, which, however, was beset
with much difficulty, he obtained the assistance of the Baron
von Wahrendorf, Chargé d’/ffaires from Sweden and Nor-
way at the Court of the Hague, as well as the Consul at
Bergen, Monsieur du Prahl, and other respectable persons
high in office. He has thus been enabled to ensure to the
profession the means of procuring the most genuine and
powerful oil, and to warrant it as such.

In conclusion, he says: ¢“I wish to make as public as
possible the results of my voyage; at the same time to state
my conviction that only such Cod Liver Oil as can be ob-
tained at the Loffoden Islands is of exclusively good quality.
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I have it sent to me by two of the first mercantile houses at
Bergen ; and the Dutch Consul feeling much interested in
the matter, has kindly offered to affix his seal to every cask
shipped, to prevent adulteration; experience, moreover,
having taught me how important it is to ascertain the genuine
quality of the oil, I shall carefully test every cask I receive,
previously to its being used.

““ Those who may be desirous of obtaining genuine Dorse
Liver Oil are requested to pay particular attention to my
signature and seal, which will be attached to the corks of
each bottle, with directions for its proper administration.*”’

This opinion, founded on practical experience, not on
mere speculative theory, should carry with it its due weight,
and lead, if not to its adoption, at all events to further in-
quiry, on the importance of this distinction, which has not
been sufficiently regarded by the English practitioner, and
which, indeed, may have arisen partly from its being still
imperfectly known, from the writings on the subject being
extremely limited,f and in a great measure, perhaps, from
the difficulty of obtaining it direct from Norway.

* The price at which the genuine Bergen oil may be obtained at
Rotterdam, or the Hague, or Copenhagen, is about 8s. the gallon. That
stamped with Dr. de Jongh’s signature obtains rather a higher price.

Since this was written I have met with an oil which I understand
is procured from Newfoundland. From its appearance with regard to
color, transparency, taste, and smell, it approaches so nearly to that
which I have been in the habit of employing as the real Bergen oil,
that I have no doubt, if analyzed, it will be found to contain the same
chemical constituents. It may be procured of Francis Walton, 283,
Wapping, at a price which brings it within the reach of the poorest
individual, I believe 1s. 6d. the quart bottle.

1 The only work in the English language, is Dr. W. Bennett’s on
the ¢ Olenm Jecoris Aselli,” Edinburgh, 1841, which has already been
noticed, and quotations made therefrom by the German Translator.
I should not fail to mention the excellent article which appeared in
the first number of the ¢ London Medical Journal,” by Dr. C. J. B.

16
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denying to the Bergen oil, and to the brown in particular,
this superior efficacy, or in substituting an inferior article,
merely on the supposition of its being more palatable. We
thus peril the reputation of a valuable remedy, and favour a
prejudice already too prevalent, which we should be careful
how far we encouraged, that it is more nauseous, and impos-
sible for the stomach to bear; this not being the case, an
idea which can only have arisen, as I have before stated,
from the genuine Bergen oil not being known.

I'have been in the habit for years past of obtaining, through
Mr. Adolphus Arnold, chemist of this island, the three dif-
ferent kinds of oil, direct from Rotterdam and Copenhagen ;
the brown, the light-brown, and the pale ; such as I am as-
sured are brought from Norway, and used in those countries,
and I believe them to be genuine, and unadulterated, from
the respectability of the parties who supply them. I find
that, as far as their external characters are concerned, they
differ little, except in colour, which varies from a pale yel-
low to a brown, such as is seen in brown sherry : the differ-
ence in taste and odour is scarcely perceptible ; they are
equally transparent ; nor is there more rancidity in the brown
than in the pale. There is an oil used by curriers, having
none of the characters of the three other kinds, of a dark-
brown colour, approaching to black, not transparent, of the
consistence of treacle, smelling and tasting strongly ; but it
is not medicinal. -

I have invariably prescribed the genuine transparent brown
and light brown Cod Liver Oil, and I have never experi-
enced any difliculty in its being taken by adults, nor has it
been more repugnant to the stomach than the other kinds;
and it is surprising how soon this repugnance to it is over-
come, and how little aversion is felt towards it, after it has
been taken a short time; much will depend, however, on
the proper time for administering it, which should be imme-
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diately after a meal ; it then mixes with the food, is digested
at the same time, and passes with it into the dvodenum.
Much of the after-taste is thus, in a great measure, avoided.
With regard to children, the fact is as extraordinary as it
is undeniable, that they not only make no objection to it,
but really ask for it at the stated time, and feel disappointed
if refused, and this almost invariably happens in every case. |

It is in this class of little patients, as far as my experience
leads me, that the value of Cod Liver Oil cannot be too
highly estimated; it is in the diseases incidental to child-
hood, that mainly depend on the mal-assimilation of the food,
where scrofula would be developed (and where it was not,
a train of symptoms nearly resembling it would be produced),
in the pale cachectic child, that the most confident reliance
may be placed on its use, where the anxious practitioner
has exhausted the whole range of alteratives and tonics—
the many and varied preparations of 1odine—that the Cod
Liver Oil will come in and satisfy his most sanguine expec-
tations. It may be prescribed with almost a certainty of
success in these cases; where the powers of life are low, 1t
affords nourishment to the body, when none other can be
borne ; restores the functions of digestion, and furnishes the
frame with fat in a truly wonderful manner. Although it
generally restrains the undue action of the bowels, the colour
of which is manifestly improved during its use, being of that
bright yellow, such as is seen in a healthy flow of bile, it
will, in some constitutions, produce diarrheea ; when this is
the case, astringents should be prescribed. That which is
invariably used in Holland is the acorn coffee, which is pre-
pared of the same strength as ordinary coffee, and given two
or three times a-day. One of the most marked improve-
ments is its action on the skin, which, from being arid, burn-
ing, or cold, becomes warm and perspirable, and, with the
feeling of warmth, assumes the glow of health ; the secretion
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from the kidneys is also considerably increased. I have
never seen any ill consequences result from its use ; on the
contrary, it has seldom failed, when long persevered in, to
afford relief, where a cure could not be effected.

But it is not in disease alone that Cod Liver Oil is pre:
scribed with very great benefit, it may be administered, as
it is in Holland (a plan which I have frequently recom-
mended), to the delicate and puny child, who, though not
considered ill, is in that state of impaired health which would
favour the development of disease to which it may be pre-
disposed. The extraordinary effects will soon be visible
after having taken it for a short period, in a return to health
and strength, which was before unknown, and which will
be accomplished by no remedy whatever with which we are
at present acquainted.

Its beneficial operation in phthisis, according to my expe-
rience, has been more apparent in the earlier stages of the
disease, where extensive disorganization has not yet taken
place ; where the existing tubercles have not as yet become
softened ; where no excavation exists: it will then be found
capable of arresting the disease, and eflecting such a marked
change in the constitution, that if the precautionary mea-
sures so requisite in all phases of this formidable disease be
duly observed, although the disposition may exist, the fur-
ther development will be decidedly and effectually stayed.
In the more advanced stages, although it will accomplish
much in the amelioration of all the symptoms, and in
retarding its progress, these decided results can hardly be
expected from it. Further experience is wanting to show
that it has the power of restoring the destructive work which
has previously gone on to the production of the last stages,
and which, if it were able to accomplish, it would, indeed,
deserve the appellation of the ¢ grand restorer of health.”

I would say, as a general rule, that the Cod Liver Oil

16*
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will be found serviceable in the serofulous, rheumatie, and
the gouty diathesis; and, consequently, all those diseases
which may be traced to these causes will be benefited by
its use.

To those patients acquainted with the use of the oil in
these cases, it is unnecessary to urge their steadily persever-
ing in it ; their own feelings, the evident benefit which they
derive from it, prompting them to a constant recurrence to
it, whenever the slightest attack of cold, and return of
cough, remind them of its necessity: in fact, they become
sensible that they cannot do without it.

To the inexperienced, I would recommend a steady and
persevering continuance in its use, which alone can insure
that permanent success with which it will, in most cases,
undoubtedly be attended.

Curvature of the Spine, with Paralysis of the Lower
Extremities.

Mary P .—Aged 6, born of unhealthy parents, of
scrofulous diathesis, and with enlarged abdomen, emaciated
appearance, and swelling of the glands of the neck; had
been affected since birth with curvature of the spine and
paralysis of the lower extremities. In the lumbar region,
the natural bend of the spine forward was increased so much
beyond its proper axis that the spinous processes could not
be felt. The lower extremities, attenuated to the smallest
size, hung powerless from the pelvis, which was thrown
backwards. The whole osseous system was deformed ; the
sternum thrown forwards, the clavicle bent to right angles;
the muscles of the back were sufficiently developed to sup-
port the erect posture when seated. The vital powers were
much depressed ; cold shrunken skin, tongue furred, bowels
irregular. The secretions having been corrected with mer-
cury and chalk, the use of the oil was commenced by one
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table-spoonful three times a-day, nourishing diet, and tepid
salt water baths three times a-week. At the end of a
month the general health was visibly improved, the power
of motion was gradually restored to the extremities, and she
began to crawl. At the end of three months she stood at
the bedside, and at the expiration of six months she walked
alone. She continued improving under the use of the oil,
until she was able to run about and enjoy the perfect use
of her limbs. The spine remains still somewhat incurvated
forwards.

D. G . —Aged 1 year and nine months, born of scro-
lous parents, a rickety, strumous child ; large head, fonta-
nelles open and large, tumid belly, dark hair and eyes; the
spine was distorted, the sternum and clavicles were thrown
forwards, the bones of the frame soft and yielding. At this
early age he was subject to periodical attacks of dyspncea,
resembling spasmodic asthma, occurring every fortnight,
and ceasing after some hours’ duration. The respiratory
murmur in the intervals was normal, though the breathing
was somewhat quicker than natural, Three former children
of the same parents had been similarly affected, and had
died young. A course of iodine and hydriodate of potash
had been persevered in, for three months, without any visi-
ble alteration in the general health, or alleviation of the
distressed breathing, nor had the infant acquired the least
power over his limbs. The oil was prescribed, when he
was a year old, in doses of a tea-spoonful three times a-day,
increasing it gradually to a dessert-spoonful. After the first
month, the attacks of dyspnea became less frequent; at
the end of the third they had ceased, the general health
rapidly improved, the limbs acquired strength, and he be-
came a stout, robust child. He is now nine years old, and
has enjoyed average good health since the above-named
period.
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Phthists.

M.D.P .—Aged 35, of consumptive habit, florid
complexion, nervous temperament ; father still alive and
healthy ; mother had died at an advanced age of gastric
disease ; an only brother had fallen a victim to confirmed
phthisis, and one sister is at present living of the same deli-
cate appearance. Our patient had suffered for many years
from pain in the left side, dyspncea, occasional cough,
unattended by expectoration, which symptoms were readily
aggravated by an exciting cause.

On the 10th of April, 1848, after exposure to cold and
fatigue, having previously been much depressed by extreme
mental suffering, she had an attack of her usual symptoms,
attended with considerable hemorrhage from the lungs;
when I first saw her, she was not reduced in flesh, but there
was complete incapacity to assume the horizontal posture,
respiration was short and difficult, with a feeling of oppres-
sion ; pain in the side much increased, cough frequent, ac-
companied with bloody sputa; skin hot, pulse 120, weak.

Chest, over the greater part, dull on percussion ; respira-
tory murmur inaudible over the whole of the left side ; on
the right, respiration puerile and bronchial, with distinct
muco-crepitant rile in the clavicular region. Digestive
organs much disordered; constant sour eructations, loss of
appetite, bowels irregular.

The more urgent symptoms were subdued by leeches,
moderate antiphlogistic treatment, &c. ; and, although the
expectoration was occasionally tinged and rusty, there was
no recurrence of active hemorrhage. The dyspncea, congh,
and pain in the left side was relieved, but still existed,
with acceleration of the pulse ; she had become much ema-
ciated ; hectic flush was present, with night sweats.

A course of hydriodate of potash and iodine was followed
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by no decided results; she remained much the same, her
symptoms, however, were somewhat alleviated, and her
strength sufliciently restored to allow of her rising from her
bed, and reclining on a couch during part of the day.

Having succeeded in overcoming a very great aversion
to the Cod Liver Oil, she commenced taking it in August
(notwithstanding her gastric symptoms), a table-spoonful
twice a-day. After she had taken it for three weeks, she
was so sensible of the benefit she derived from 1it, in the
amelioration of all her symptoms, but particularly in the
restoration of her strength, improved appetite, and the
absence of the acid eructation, that she increased it to three
times daily. Her improvement was rapid, and she was
soon brought to that state of health which enabled her to
aet through the winter comparatively well, by continuing
the oil, which she did, with only occasional intermissions,
so that the spring found her capable of enjoying the air,
and, in a short period, to return to her avocations, enjoy-
ing a better state of health than she had done for many
)'EEI.I'S.

The left lung remains impervious to air; considerable
change has taken place in the right, the respiratory sounds
assuming a more healthy character.

Incipient Tubercular Phthisis.

D. M .—Aged 15, delicate complexion, fine clear
skin, large blue eyes, dilated pupil ; long eye-lashes ; highly
scrofulous appearance. Father died of consumption ; one
brother and three sisters living, all of phthisical tendency.
She has always been subject to dyspneea, particularly in
ascending anv height, with a feeling of pain and lassitude in
the limbs ; she was, however, never considered unhealthy,
nor had she suffered from any serious illness.
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On the 11th of January, 1846, after a violent exertion ot
running, her breath was so distressed that fainting was pro-
duced ; from which, however, she soon recovered, and was
able to walk home. From this time the pain and lassitude
in the lower limbs were perceptibly increased, became gra-
dually worse, and, after a few days, on attempting torise in
the morning, she found that she had lost all power over
them. When I saw her, she exhibited her usual appearance,
not reduced in flesh, but was perfectly paralyzed from the
pelvis downwards; sensation was perfect; no pain or pressure
in the course of the spinal marrow ; pulse from 120 to 130 ;
small and weak ; heat of skin rather increased ; perspiration
hurried ; cough, though slight, easily excited. She had men-
struated, and had been regular since the age of fourteen.
Chest was dull on percussion ; respiration highly puerile ;
heart sounds audible over the whole precordial region.
The dry cough increased with the confinement, and after
a short time became incessant,continuing day and night with-
out any intermission. She became much emaciated and re-
duced to the last stage of exhaustion, having lost her appe-
tite, and being unable to take any nourishment,

Every means failed to afford relief or subdue the cough,
and the only one left, the propriety of trying change of air,
was questionable, from her extreme debility. This, how-
ever, was accomplished in the month of June, by sending
her across the sea to an adjacent island, but proved equally
unsuccessful ; she returned, still coughing, though her
strength and appetite were somewhat improved. She was
perfectly unable to move her limbs.

In the latter end of July, I prescribed the Cod Liver Oil,
not in the expectation of its succeeding ; for I considered
her case beyond the reach of medicine ; but to satisfy the
friends that nothing had been left untried. A table-spoonful
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was given three times a-day ; and she had taken it but a
short time ere she perceived a decided abatement in the
cough ; her inclination for food returned ; she was stronger,
and a visible improvement was manifest in her general ap-
appearance. :

At the end of six weeks, her cough had entirely left her,
and she had acquired some power over her limbs. She
was put on crutches, from which time, being able to move
about in the air, she went on gradually improving ; before
the autumn, she left off her support, and could walk short
distances. She passed the winter without any recurrence
of the symptoms ; adopting the greatest precaution, and
persevering in the use of the oil, which she continued
taking until the following September, without once leaving
it off. During the following winter, from taking cold, she
had a slight return of the cough, which was arrested by
again resumiug the oil for a short time. She is now re-
stored to a better state of health than she enjoyed previous
to her illness, and which she attributes entirely to the Cod
Liver Oil.

Scrofulous Caries of the Lower Maxilla.

M. A . —10 years of age, about two years ago, was
the subject of low fever; convalescing from which, the
whole chain of cervical glands as well as the parotid in-
flamed and suppurated, producing numerous pustulousopen-
ings under the chin. The inflammation soon after extended
to the mucous membrane of the mouth and gums, where an
abscess formed, which, on being opened, discharged a fetid
pus, which, leading to the detection of extensive caries of
the lower maxilla, her health was much impaired ; the
functions of digestion disordered ; powers of nutrition low ;
temperature of skin cold ; bowels irregular ; pulse weak.
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February, 1849.—Her present appearance is that of an
unhealthy scrofulous child, with the powers of life low ;
left side of the face considerably swollen; two pustulous
ulcers on the cheek, and those under the chin fusing out a
thin fetid pus, with no disposition to heal ; inside the
mouth, the whole of the alveolar processes on the left side
of the lower jaw was in a state of caries, attended with an
insupportable feetor; some of the teeth loose; others had
fallen out.* She had been a considerable time under treat-
ment, without any progress being made towards recovery ;
nature making no effort whatever to throw off the necrosed
bone.

A dessert-spoonful of the Cod Liver Oil was adminis-
tered three times a-day, using at the same time the nitric
acid lotion for the mouth. After the lapse of a month her
general health was evidently improving ; the ulcer put on
a more healthy appearance; the discharge lessened ; the
feetor remained the same. During the second month the
bone began to exfoliate, and before its termination the part
of the ascending ramus of the inferior maxilla loosened and
came away with the coronal process quite perfect; the
separation had evidently taken place immediately below
the articular process ; the cavity soon filled up and quickly
healed, which was the case also with the ulcers under the
chin. A short time afterwards a considerable portion of
the horizontal plate of the jaw, with the alveolar process,
was again thrown off ; healthy granulations sprung up, and
the gum readily closed over it.

She has taken the Cod Liver Oil for nearly four months,
and is quite restored to health. There is very little defor-
mity, with the exception of the loss of her teeth and the

% She was able to open her mouth, the motions of the jaw being
little impeded considering the extent of the disease.



PORRIGO SCUTULATA. 193

marks of the cicatrices on the neck; the cheek little vary-
ing, somewhat swollen.

Porrigo Scutulata.

M. F . —12 years of age, of healthy appearance,
although born of scrofulous parents, and having no tendency
to this disease, had suffered since her fourth year from por-
rigo, for which she had been subjected to various modes of
treatment without any benefit resulting, and she had been
declared incurable. Her state, when I first saw her, was
the following :—The general appearance indicated that the
state of health was good. No treatment had been adopted
for some months, with the exception of shaving the head
and keeping it clean by washing it with soap and water.
The eruption occupied the whole of the hairy scalp, from
the forehead to the occiput, the patches running into each
other, leaving but few healthy spots here and there. The
clusters of pustules were in different stages of maturation,
some forming, others pouring out a copious acrid discharge ;
many inflamed irritable parts remained after the removal of
the scabs, which was effected by the washing, and which
tended much to keep the disease in check. The hair, which
had been kept constantly close by shaving, appeared to be
of healthy growth.

The treatment was commenced by a table-spoonful of
the brown Cod Liver Oil administered twice daily, which
was gradually dncreased to thrice daily, with the continual
application of the oil externally, and the occasional use of
the nitrate of silver ointment. After three months no fresh
pustules were formed, and the head altogether assumed a
less irritable character. The pustules went on the same
course in the diseased parts, the patches, however, becom-
ing more defined. After ten months’ perseverance, the

17
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ulcerated spots put on a healthy character, contracted, and
healed.

The process of the cure was gradual, and required a
twelve-month’s perseverance in the use of the oil for its
perfect accomplishment. She has never since suffered a
relapse.

Since the preceding pages were in the press, a case of
no little interest, in reference to the subject, has occurred
to me, which I would here mention as briefly as possible.
In the autumn of last year, I was making a casual visit in
the country, when my attention was directed by a mother
to her child, a girl of three years of age, who, she told me,
had been afilicted since her birth. She had never been
able to use her legs as another child, nor had ever attempted
to support the body on them.

The relaxed state of the ligaments of the ankle-joint, and
the yielding nature of the bones, as well as the extreme
curvature of the bones of the leg, prevented her placing
the sole to the ground, which, when supported, she rested
entirely on the outer side of the joint. Although fat, she
was an extremely strumous child.

The intention of the parents was not to seek professional
assistance. She was pointed out to me as an afflicted
object, for whom nothing could be done. I _combated this
opinion and explained to them how much might be effected,
at all events to ameliorate her state. I was, however,
unsuccessful ; they would hear of no plan which would
subject the child to pain or confinement. I recommended
the oil, which they had never heard of, and they consented
to try it. The circumstances of the case entirely escaped
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preferred to that of the cod, both as being less disagreeable
to the taste, and also more efficacious in its therapeutic
effects.” £

Several varieties of the o1l are met with in commerce,
which differ from each other by their brighter or darker
hue, and by their greater or less transparency. The
clearest sort is admitted, into the shops of continental
Europe especially, under the name Oleum jecoris aselli
album seu depurafum : as a remedial agent it is more used
than the darker variety, although several physicians affirm
that they have found the latter mnore efficacious.f

It would seem that only one variety is to be met with in
commerce, either in London or in this country. It is pro-
bably the second, and is used by curriers for dressing
leather.

METHOD OF PREPARING.

According to Riecke,] the oil is obtained by exposing to
the sun the livers of the fishes above mentioned, cut in slices,
and collecting the fixed oil that runs out. That which is
first obtained resembles fine olive or poppy oil, and is called
“ yellow cod liver oil”’—( Oleum jecoris aselli flavum (Ger-
man, Hellblanker Leberthran.) If the livers are running
gradually to putrefaction, the oil becomes of a chestnut-
brown ecolour— Oleum jecoris aselli subfuscoflavum—(Ger-
man, Brauniblanker Thran); and, again, after the oil has
been obtained by the above methods, some can still be pro-
cured by boiling the livers, which constitutes the Oleum
jecoris aselli fuscum.§ At Newhaven, near Edinburgh, the

# Edinb. Med. and Surg. Journ., Oct, 1842, p. 504,

+ See M. Taufilied, in Gazette Médicale de Paris, Aolt 12, 1837,

1 Die neuern Arzneimittel, u. s. w. 8. 351, and 2te Auflage, S. 538,
Stuttgart, 1840.

§ For the analysis of the yellow and brown varieties, by Marder,
gee Riecke, Die neurn Arzneimittel, nu. s. w. 2te Auflage, S, 541.
Stuttgart, 1840; or Pereira, op. cit., p. 1865.
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fishermen simply boil the livers in an iron pot, and then
filter the oil through a towel containing a little sand.*

Mr. Donovant recommends the following process. Take
any quantity of livers of cod : throw them into a very clean
iron pot; and place it on a slow fire ; stir them continually
until they break down into a kind of pulp : water and oil
will have separated. 'When a thermometer plunged in the
pulp shall have risen to 192°, the pot should be taken from
the fire, its contents transferred to a canvass bag, and a ves-
sel placed underneath. Oil and some water will run through;
after twenty-four hours, separate the former by decantation,
and filter through paper.

The properties of Cod Liver Oil are said to be different in
the different varieties met with in commerce. The colour
varies from a bright yellow to a reddish brown ; and the
oil is sometimes clear, but, at others, more or less turbid-
'The bright has the consistence of poppy oil ; the brown is
thicker. The smell is weaker in the former; in the latter,
it resembles that of old salt herrings. The taste of the
brown is an empyreumatic bitter; and resembles train oil ;
is somewhat acrid, and remains for a time on the tongue ;
that of the clearer oil is much less disagreeable. Litmus
paper is feebly reddened by the clear, considerably so by
the brown variety. Both sorts are soluble in alcohol and
ether. A good deal of the difference in the appearance,
and other sensible properties of the different varieties would
appear, from the observations of Mr. Donovan,] to be owing

% J, H. Bennet, cited by Pereira, Elements of Mat. Med. and
Therap. ii. 1866 ; or 2d Amer. edit. by Dr. Carson. Philad. 18486.

+ Dublin Journal of Medical Sciences, July, 1840, p. 363. See,
also, for a full account of the article, Mr. Donovan, ibid. Sept. 1845;
or Ranking’s Abstract of the Med. Science, pt. 2, p. 338, Amer. edit.

New York, 1846,
¥ Op. cit.,, Sept. 1845,
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to the comparative freshness, or the contrary, of the oil of
of the livers from which it has been prepared.

According to Messrs. Gouzee and Gmelin, the brightest
oil ought to be employed internally ; but MM. Trousseau
and Pidoux* think that the limpid oil has no medical virtue,
They prefer either the second, or that which is obtained by
ebullition, and has a disagreeable acrid taste. Such, too,
appears to be the opinion of Richter,t Delcour,i and
others.

EFFECTS ON THE ECONOMY.

The oil, prepared by Mr. Donovan’s process, is of a pale
yellow colour; its smell is weak, and resembles that of a
cod boiled for the table when in excellent condition. Its
taste is bland, by no means disagreeable, and totally devoid
of rancidity, It is very liquid. Its specific gravity, in Mr.
Donovan’s trials, was 0-934, although in all the published
tables of specific gravities it is stated to be 0:923.§ In
cold weather, it deposits much stearine, which ought not to
be separated. Mr. Donovan has obtained as much as a
gallon of pure oil from twenty-eight pounds of livers, the
produce of fifty cods; and he concludes, that in preparing
the oil for medical purposes, three great points are to be
attended to—1. The livers must be perfectly healthy ; 2.
They must be as fresh as possible, the least putrescency
being injurious; and 3. The heat at which the separation
of the oil is effected must not exceed 192°. This pale oil
1s the only kind that Mr. Donovan|| has supplied so abun-
dantly to the profession for the last three years; and its effi-
cacy, he says, has been in many cases most surprising.

* Traité de Thérapeutique, &ec., 2d partie, p. 111,
T Medicinisch. Zeitung, No. 26, Juillet, 1835.
f Bulletin Médical Belge, Juin, 1841, p. 249,
§ Donovan, op. cit. I Op. cit.
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Cod Liver Oil has long been used as a popular remedy in
northern Germany, especially in Westphalia—as well asin
Holland and England; it fell, however, into disuse in the
British Isles, but in Germany it has maintained its character
to the present day. In England, it appears to have been
first recommended by Percival,* and in Germany by
Schenck.t In Dr. Percival’s time, it was so largely em-
ployed in Manchester, in the hospital of that town, that
nearly a hogshead of it was consumed annually., When
administered internally, it excites a disagreeable taste in
the mouth, and nausea. Yet patients soon become accus-
tomed to it; and Riecke} affirms, that he has frequently
seen children take it without repugnance. When the
nausea is once overcome, the oil does not oppress the
stomach, except when the organ is embarrassed, or the
digestive powers are greatly enfeebled. Nor does it seem
to destroy the appetite by continued use. Yet many per-
sons, especially adults—less so children—according to
Kopp, reject it immediately. It is necessary for the diges-
tive powers to be energetic when it has to be given for any
length of time. To those whose digestive organs are very
irritable, Kopp recommends that Bourdeaux wine should be
taken after it.

Cod Liver Oil has no manifest effect on any of the secre-
tions, except occassionally on the urinary and cutaneous
depurations ; and on the healthy organism, it appears to
excite no marked change. In strumous qffections, however,
its favourable influence is said to be striking, as well as in
rhachitic, rheumatic, and gouty disorders. In such cases, it
is said, by the German writers, to excite powerfully the
reproductive or nutritive functions, when administered for

* Essays, Medical, Philosophical, and Experimental. Warrington,
1790. Vol 2.
1 Hufeland’s Journal, 1822 and 1826. ¥ Op. cit.
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a proper length of time.* The favourable effects are, in
general, not rapidly exhibited; and to produce a cure,
according to Kopp, the remedy must be persisted in for at
least four weeks, and commonly for some months. Kopp
suggested, that owing to the similarity of the effects of this
oil to those of iodine, its efficacy might be owing to its
containing the latter; and some chemical investigations,
made by him in the year 1836, confirmed the suggestion.}
The quantity is extremely small, but—Kopp supposes—
like the steel in chalybeate waters, as the iodine is com-
mingled naturally with the oil, it may exert a much greater
effect than if it were added artificially in the like quantity,
This is the opinion, also, of Dr. J. H. Bennet ;1 but Del-
cour§ and Panck| think it very problematical. Experi-
ments by L. Gmelin¥ seemed to show, that the genuine oil
contains iodine, whilst the spurious does not. Iodine has
likewise been detected in it by Hausmann, Bley, Brandes,
Springmiithl,** and W. Stein.tf Herberger}] found both
iodine and bromine in it.

Owing to skate liver oil appearing to be more efficacious
therapeutically than Cod Liver Oil, MM. Girardin and Prisser
were induced to analyze it carefully, when they found it to
contain a per centage more of iodide of potassium. They,
consequently, recommend it as a valuable substitute for the

* Riecke, Die neuern Arzneimittel, 8. 352, und 2te Auflage, S. 542,
Stuttgart, 1840; also, Klencke, cited in Brit. and For. Med. Rev.,
Oct. 1842, p. 443.

1 Hufeland und Osann’s Journal, 1836 ; Annalen der Pharmacie, xxi.
und xii. ; and Bulletin Général de Thérapeutique, No. xx., Oct. 30, 1837,

} Treatise on the Oleum Jecoris Aselli, or Cod Liver Oil, &ec., &e.
Lond. 1841. ¢ Bulletin Médical Belge, Juin, 1841, p. 254,

I Zeitschrift fiir die gesammte Medicin, Jul. 1842, p. 282,

9 Bulletin Général de Thérapeutique, Mai, 1840.

** Riecke, op. cit., 2te Auflage, 8. 541. Stuttgart, 1840,

t1 Journal fiir Praktische Chemie, B. xxi., or Journal de Pharmacie,
Fév. 1841, p. 94. 1t Pereira, op. cit., p. 1866,
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more nauseaous article in use.* On the other hand, Mr.
Donnovant is of opinion, that every known fact impugns
the notion, that the curative principle is iodine. In the first
place, he says, many patients who have been cured by the
oil were not in the least benefited by a previous course of
iodine,—as shown by Dr. Taufllied. Secondly. Chemical
analysis has discovered only minute traces of iodine in some
specimens, whilst others were entirely destitute of it. One
analysis, indeed, referred to by Dr. Bennett, gave 0-324 per
cent., and another, 0162 ; others gave still less.  Thirdly.
““'The tendency of iodine is to render the person thin who
uses it, while the effect of cod oil is to fatten.” Lastly.
None of the oil prepared by them, when agitated with
alcohol, commmunicated any impression of iodine, although
the oil was eminently successful as a medicine, and its colour
contra-indicated the presence of free iodine.

As respects the administration of Cod Liver Oil in dis-
ease, it has been employed—especially in' Germany—as a
remedy in

1. Rheumatism, in which its reputation has been favour-
able. In the year 1782, it was highly recommended in
chronic rhewumatism by Dr. J. Percival,f and in 1807 by
Dr. Bardsley,§ who states, that it was in high repute in
Lancashire. In the year 1835, Brefeld wrote a mono-
graph on it, in which, resting upon numerous indigenous
and foreign experiments, he maintained it to be a remedy
of great and specific efficacy in every form of chronic and
actual rheumatism ; and since then his testimony has been
corroborated by that of Spiritus,| Moning,¥ Schiitte,**

* Edinb. Med. and Surg. Journ., Oct. 1842, p, 504.

1 Op. cit., Sept. 1845. ¥ Lond. Med. Journ., iii. 393,
¢ Reports from Hospital Practice, p. 18. Lond., 1807.
| Rust’s Magazin, Band, xvi. 566. 9 1bid.

*% Horn's Archiv. 1824 (July and August).
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Wesener,* Osberghaus,t Giinther,}] Volkmann,§ Kopp,
Rust,| Moll,9 Panck, and W. O. Chalk.** By many,
its use has likewise been advised in gouly affections ; but
Brefeld esteems it ineffectual in actual gout; and Tauf-
fliedtt affirms, that it is of no avail in gouty arthritis.

2. Scrofula and Rickets.—In these diseases it would seem
to be more efficacious than in rheumatism. Brefeld, indeed,
asserts that he has found no remedy equal to it, in cases
where the osseous tissue is permanently affected,—as in
the different shades of rickefs, arthrocace, spina ventosa, and
caries scrophulosa :I1 next to these, it has been extolled in
affections of the chyliferous vessels and infernal glands, espe-
cially when they present themselves under the chronic form
of atrophy. In affections of the external glands, its efficacy
was less striking and rapid ; Taufllied, indeed, states, that
it is of no avail in the swellings of any lymphatic glands
excepling those of the abdominal cavity. Its action is
almost null in serofulous affections of the skin, ophthalmia,
discharges from the ear, &c., unless when applied exter-
nally, in which cases, as well as in exfernal glandular swel-
lings of a scrofulous character, it was especially useful.
The slighter forms of scrofulous eruptions disappeared,
without any unpleasant sequel®, by simply smearing them
with the oil ; the more obstinate forms, by the simultaneous
use of appropriate internal agents, of which Brefeld prefers
@thiops antimonialis to all others. Scrofulous inflamma-
tion of the eyes disappeared frequently and rapidly by simply

* Hufeland’s Journal, 1824, Heft 1. (May.)

T Ibid. 1825, Heft. iii. (September.)

¥ Ibid. 1824, Heft. ii. (August.) ¢ Ibid.

I Rust’s Magazin, xx. 563.

9 Richter’s Specielle Therapie, x. 468. Berl. 1828,

** Lond. Med. Gaz., Dec. 29, 1843, p. 414.

11 Gaz. Méd., Nov. 9, 1839.

¥ Sourzac, Journ. de Méd. et Chir. Prat. Mars, 1842, p. 110.
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smearing the eyelids with the oil.* Where, in the case of
scrofulous ophthalmia, there is infammation of the eyelid
with photophobia, M. Brefeld recommends, that the free
edges of the eyelid should be anointed with pure Cod Liver
Oil.  Mr. Cunier advises it in association with the extract
of belladonna, one part of the latter to two of the former.
Introduced between the eyelids by means of a camel’s
hair pencil, it acts, he says, beneficially on scrufulous
ulcers of the cornea, and hastens, in a remarkable manner,
the absorption of the opacities of that membrane. In the
interciliary ulcerations it is, likewise, very useful. In such
cases, as well as in the opacities of the cornea, following
vascular pannus, in cellular pannus, atonic ulcerations, &e.,
Mr. Cunier has found an ointment, the formula for which
is given hereafter, very useful.f Mr. Wilde, of Dublin,}
states, that in cases of pannus and long continued chronic
ophthalmia attended with granular lids, &c., where the con-
stitutional powers had fallen below par, as shown by dimi-
nution in volume, and increased quickness of pulse, pallor
of countenance, coldness of the extremities, a clammy con-
dition of skin during the day, and heat, and restlessness at
night ; together with loss of appetite, and ¢ a large flabby,
putty-coloured tongue, which is usually attendant on such
broken down strumous patients,” he had found it a most
useful remedy—in fact, in all cases in which tonies and
nutrients were indicated.

Kopp extols it in scrofula and rickets, both when inter-
nally and externally exhibited ; and in porrigo, its external

application was found by him to be highly serviceable.

* Piffard, Bullet. Général. de Thérap. Mai, 1840,

+ Journal fiir Kinderkrankheiten, cited from Annales d’Oculistique,
May, 1845, and from it in Northern Journal of Medicine, June, 1845,
p. 48, and Braithwaite’s Retrospect, xii., 235, Amer. edit. New York,
1846. § Mr. Donovan, Dublin Journal, &ec.; Sept. 1845.
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is suggested, that the greater success obtained by him than
by Brefeld may have been owing to his having administered
the remedy in much larger doses. Richter’s trials were
numerous, and were made through a period of three years;
they are, therefore, highly deserving of attention. IHe says;
—that the impure, yellowish-brown, and odorous oil should
be selected, as it is the most active ;—that at least six, and
never more than ten spoonfuls should be administered daily
to adults ;—that it must be continued for a long time, as the
first traces of a favourable impression are generally some-
what late in presenting themselves,—commonly four weeks,
and, in very obstinate cases, later;—so that usually from six
to twelve weeks are required for a cure ; and, lastly, that the
diet must be regulated, and every thing difficult of digestion,
flatulent, fatty, strongly salted, or acid, be carefully avoided.
In this manner, he treats fetter, inveterate itch, and tendency
to the formation of boils. Kopp’s experiments agree with
those of Richter, as to the internal use of the oil in fetler ;
he esteems it to act by ¢ improving the humours.” He found
it, also, of use, in cases of dry tetter, when rubbed on the
part. A severe case of lupus in a young female was suc-
cessfully treated by M. Gibert* with the oil.  The face was
eaten away by tuberculous ulceration, the fleshy parts of the
nose being completely destroyed. Independently of this,
scrofulous abscesses existed in the neck, with caries of the
malar bone and white swelling of the wrist. Cod Liver Oil
was preseribed both internally and externally with success,
after iodine had been used both internally and externally
without effect. The treatment was, however, continued for
more than a year.

In some {roublesome affections of the skin, especially of the
hands, conjoining the characters of umpeligo, with erysipe-
Jatous redness and swelling, and inducing the most severe

# Bulletin de I’'Académie, Nov. 1814.
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dently bear ont the statement of Mr. Donovan, that it ¢ is
a most useful addition to our Materia Medica ; that it pro-
duces effects of which no other known remedy is capable ;
and that it is well worthy of the attention of the medical pro-
fession.” The effect—as the author has remarked else-
where*—which it induces on the system of nutrition, when
cachexia exists, is similar to that of eutrophics in general.
It doubtless forms a modified chyle, and of consequence a
modified blood ; which induces a new action in the tissues
through which it is distributed.

MODE OF ADMINISTRATION.

The dose of Cod Liver Oil for an adult is from half a spoon-
ful to three spoonfuls, two or three times a-day. To chil-
dren, it is given in tea-spoonfuls. Its unpleasant taste can
scarcely be corrected by admixture with other agents; for
which reason, many prefer to give itin the pure state, taking
afterwards some peppermint lozenges. It i1s also recom-
mended to be given united with coffee, or with lemon-juice,
or in the form of emulsion. Kopp prescribes it in the pure
state, advising that the mouth should be rinsed with water,
and that some dry bread should be eaten after it.

Dr. Uret has suggested the adoption of cod livers, as a
diet for patients who are advised to take the oil. In order
to prevent the loss of oil during the process of cooking, he
recommends the livers to be immersed entire in boiling
water, to which a sufficient quantity of salt has been added
to raise the boiling point to about 220° Fahr. The sudden
application of this high temperature coagulates the albumen
of the liver, and prevents the escape of the oil. When the
liver is cut, the oil exudes, and mashed potatoes may be
used as a vehicle. Dr. Ure states, that having been advised

% General Therap. and Mat. Med. 3d edit. ii., 323. Philad. 1846.
# Pharmaceutical Journal, Nov. 1, 1842, p. 361.
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