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?with great assiduity. We shall make a brief abstract of the whole work, 
which will place all the most important facts before our readers. 

Three principal kinds of cod-liver oil are met with in Germany, viz. 
the brown, the light brown, and the pale. The differences between these 
oils do not depend so much on the different species of Gadus from which 
the oil is prepared, as on the mode of preparing it. The pale oil is pro- 
cured from the livers thrown into tubs, and allowed to become putrescent; 
the oil runs off by itself, and is skimmed. The brown oil is procured 
both by boiling the remaining portion of the livers, and by boiling the 
fresh livers. The light-brown oil appears to be formed either by applying 
moderate heat to the fresh livers, or by allowing the pale oil to stand 

some time upon the livers, or it is simply pale oil which has got old in 
the warehouse. It does not appear that the oil is obtained by simple 
pressure, or by heat and pressure, or by bruising the livers with tepid 
or cold water, and filtering, all of which methods are followed in this 

country. 
The species of Gadus which are most plentiful, and are therefore 

chiefly used, are the dorse and the pollack (Gadus or Asellus striatus seu 
callarias, and pollachius) ; the coal-fisli (Asellus or Gadus niger), the 
whiting, and the ling are more or less used in the localities they frequent. 
Other species of Gadus are occasionally employed, and the fishermen, in 
fact, seem to use all indifferently. The oils from the haddock, the poor 
(Gadus minutus), and the ray are employed to adulterate the better 

kinds of oil. 
All the oils are slightly acid, have a peculiar smell, which differs in 

intensity in each case, a slightly bitter and empyreumatic taste, and a 
specific gravity of from 0*923 to 0*929. The chief substances contained 
in these three kinds of cod-liver oil are a neutral fat, biliary matter, 
iodine, bromine, phosphorus, butyric and acetic acids, a substance called 
gaduine, which adheres very strongly to the oleic acid and appears to be 
inert, and several salts. 

The proportion of these ingredients differs in the case of each oil. 
The light brown oil contains less oleic and more margaric acid than the 
pale; and the brown contains a still lessened proportion of oleic acid, 
and a more heightened proportion of margaric, than either. The matters 
derived from the bile are considerably more abundant in the brown than 
in the two other oils. This oil also contains more acetic and butyric 
acids. 

The following table gives the final results of Dr. de Jongh's analyses: 

100 parts of cod-liver oil contain? 
Brown. Light brown. Pale. 

Olcic aeid, with brown substance (gaduine), 
and two peculiar bodies . . . G9'7S500 71*75700 74*03300 

Margaric acid ..... 10*14500 15*42100 11*75700 

Glycerine 9*71100 907300 10*17700 

Butyric acid ...... 0*15875 0*07430 

Acetic acid ...... 0*12500 0*04571 
Fcllic and cliolic acids, with some oleine, 

margarine, and bilifulvin . . . 0*29900 0*00200 0-04300 

Bilifulvin and bilifcllinic acid, and two pe- 
culiar substances .... 0*87000 0*44500 0*20800 
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Urown. Light brown. Pale. 

A peculiar substance, soluble in alcohol . 0*03800 0*01300 0*00600 
A peculiar substance, insoluble in water, 

alcohol, and ether .... 0*00500 0*00200 O'OOIOO 
Iodine 0*02950 0-04060 0-03740 

Chlorine, with some bromine . . ? 0*08400 0*15880 0448S0 

Phosphoric acid ..... 0'05365 0'07890 0*09135 

Sulphuric acid 0*01010 0*08595 0*07100 

Phosphorus 0*00754 0*01130 0*02125 
Lime 0*0S170 0*16780 0*15150 

Magnesia . ... 0*00380 0*01230 0*008S0 
Soda 0*01790 0*06810 0*05540 
Iron a trace 

Loss 2*56900 2*60319 3*00943 

100*00000 100*00000 100*00000 

The chief differences between these and the older analyses consist in 
the exclusion of certain ill-defined resins, viscous and pliocenic matters, 
and in the inclusion of biliary matters, acetic and butyric acids, and of 

gaduine. The pliocenic acid discovered by Chevreul in the oil of tlie 

dolphin, and which others have found in the cod-liver oil, appears to be 
a mixture of butyric and acetic acids. 

This last-named substance, gaduine, from Gadus, which was discovered 
by De Jongii, is a brownish matter, so intimately adherent to the oleic 
acid, that it accompanies it through the whole process of saponification 
and separation. It is obtained by separating the alkaline ley of the 
saponifying process from the solidified soap, filtering and neutralizing 
with dilute sulphuric acid. Brownish-yellow flakes then rise to the sur- 
face, which are washed, dissolved in spirit, and obtained from the spirit- 
solution by evaporation as a brown residuum. This is insoluble in water, 

partly soluble in ether, and at first soluble in alcohol; but by repeated 
solutions and evaporations, becomes at last partly insoluble in that fluid. 
It can thus be separated into two substances,?one soluble, the other in- 
soluble, in alcohol; this latter substance can itself be divided into two 
other substances by the action of ether, which dissolves one and not the 
other. These several soluble substances form various combinations with 
lead, from which their ultimate composition can be deduced. They appear 
to contain from 6G to G9 per cent, of carbon, 7 to 7'5 per cent, of hydro- 
gen, and 23 to 2G per cent, of oxygen. Dr. de Jongii considers gaduine 
as a hydrate of a basic radical, whose composition is C35 II42 07 or 

' (^5 H o O), with two atoms of water. From these two water-base 
atoms only one has as yet been displaced by a metallic oxide, so that the 
composition of the radical is at present hypothetical. The soluble and 

insoluble substances obtained by alcohol seem to be its equally divided 
modifications. 
From the preceding analysis, it appears that the pale and the light- 

brown oil have a great affinity with each other, being rich in iodine and 
inorganic substances?a fact which supports the conclusion that the one 
is formed by keeping from the other. The brown oil appears to differ 
from both, in containing more of the principles derived from the substance 
of the liver?viz. biliary matters, butyric and acetic acids. 
By preparing the cod-liver oil from fresh livers, by means of cold or 
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tepid water, with or without a gentle heat, a nearly colourless thick 

oil may be procured, or a pale yellow oil of a specific gravity of about 
0*934. This is often nearly free from disagreeable taste and smell. It 

is a question, however, how far the attempt to diminish the nauseous 

properties of the oil can be carried without impairing its efficacy. The 

oil which has made the reputation of the medicine in Holland and Ger- 

many is the brown oil, which is perhaps the most nauseous and disagree- 
able of any. It is very much to be wished, that accurate analyses of 
our pale oils were made, in order to determine the comparative differences 
between them and the darker hinds of oil. Possibly, we may be injudi- 
ciously consulting the palates of our patients.* 

The cod-livcr oil is best prescribed with wine, coffee, aniseed, or cin- 

namon water. It may be made up into a syrup, with gum-syrup and 

orange-fiower water; and if this is still nauseating, hydrocyanic acid or 
a little creosote may be added to it. A cod-liver-oil soap is recommended 

by Descliamps, made by mixing GOO parts of the oil, 20 of water, and 
80 of caustic soda. A mass is formed, which with tragacanth powder 
may be made into pills, or may be used externally as a liniment, dissolved 
in spirit, or mixed with water and iodide of potassium, as an ointment. 

So long ago as the year 1771, Percival was acquainted with the value 
of cod-liver oil as a remedy for chronic rheumatism. It was used also in 
the infirmary at Manchester, by Bardsley, some time after this period. 
It was not, however, till 1822 that the attention of the profession was 
directed to it, by the publication, by Schenk, of 1G cases of chronic rheu- 
matism which had been successfully treated by it. Four years later, he 

published 20 fresh cases, confirmatory of the favorable opinion he had 
formerly advanced. Since this time the publications on cod-liver oil, 
especially in Germany, and to a less extent in France, have been exceed- 
ingly numerous. It was little known in this country, till the publication 
of l)r. J. Hughes Bennett's work, in 1841. The evidence of its utility at 
first was rather contradictory, but of late years the testimony in its favour 
has been certainly gaining ground, and it may now be considered as having 
an undoubted and important place in the Pharmacopoeia of, at any rate, 
all these northern countries. 

On looking over the various treatises which have been published on this 
subject, and on weighing the opinions and statements which have been 
expressed in them, it is indeed abundantly evident that cod-liver oil is an 
agent of no inconsiderable power. It is also evident that its action is 

chiefly in one direction, and is exerted almost entirely in modifying, 
restoring, and improving the several processes partly of primary, but 
chiefly of secondary assimilation, the derangement of which constitutes the 
basis, as it were, and origin of certain symptoms which we are accus- 
tomed to treat, under various names, as special diseases. In dyspepsia, 

* It is also very much to be desired, that accurate experiments should be made with cod-liver oil, 
and other oils resembling it, for the purpose of determining how much benefit is to be ascribed to the 
mere fatty matters, and whether it would be possible to substitute a cheaper medicine in hospital and 
parish practice. At present, no doubt, this experiment is actually going on on a large scale ; as very 
little genuine cod-liver oil is in the market, and the greater portion of that sold by the smaller 
chemists is probably anything but pure. We shall see whether the reputation of the medicine will 
maintain itself among the poorer classes ; if it does, the question as to whether other animal oils can 
be substituted for the cod-liver oil receives an answer, though not a very certain and accurate 
answer, in the affirmative. 
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that is, in diseases resulting from some defect of primary assimilation,- its 
effects have not been very accurately studied, chiefly perhaps from the 
difficulty of finding pure and uncomplicated cases of this affection. It, 

appears to be most useful in the atonic varieties, and in those cases of 

inflammatory gastro-duodenal dyspepsia, in which, after reduction of the 
more prominent symptoms, the digestive powers of the stomach and 
duodenum recover themselves with difficulty. But in any cases in which 
the dyspeptic symptoms are dependent on more serious lesions, on ulceration 
of the stomach, or on incipient organic disease of the walls, &c. the 

cod-liver oil appears to be unsuited, and even if retained on the stomach, 
to be inefficacious, or perhaps hurtful. It is chiefly in affections pro- 
ceeding, as far as we at present know, from secondary malassimilation (to 
use the term of Dr. Prout), that the oil appears most useful. Such ap- 

pears to be the case in chronic rheumatism, in rickets, in the various 
affections which arc the local manifestations of the scrofulous diathesis, 
scrofulous caries, ophthalmia, tabes mesenterica, tubercular peritonitis, &c.; 
in phthisis pulmonalis, especially in the early stages; and in various chronic 
eruptions of the skin, as eczema, herpes, and some forms of impetigo. 
It appears to be more useful in these diseases of the skin, according as 
they can be traced back to some disorder of nutrition, and more especially 
if this borders on the condition which occurs in the scrofulous diathesis. 

In addition, the oil has been used in a vast number of other affections, 
with an amount of benefit less marked and determinate. In true gout, 
psoriasis, porrigo, osteomalacia, in atonic amenorrhcea, in worms, and in 

the various sequelae of smallpox, measles, and typhus, the opinions of its 
utility are very contradictory. It has appeared to be possessed of little 
power in Bright's disease,- diabetes mellitus, and some other deep-seated 
and obscure affections. Cod-liver oil has also been found useful in cases 
in which tonics are indicated; as in convalescence after influenza, bron- 
chitis, pneumonia, pleurisy, and other cases in which the disease having 
been partially or entirely removed, the constitution requires to have 

cautiously supplied to it both materials from which its impaired tissue 
may derive new force, and tone by which those materials may be effectively 
assimilated. 
An opinion has been advanced, on very insufficient grounds however, 

that chronic rheumatism and tubercular consumption are in some degree 
antagonistic to each other. But independently of other arguments against 
such a view, we might be led to question its correctness by observing that 
the two diseases, or series of diseases, over which cod-liver oil appears to 
exert a considerable action are chronic rheumatism and scrofulous affec- 
tions. While in most other cases the benefit resulting from the use of the 
oil appears to be simply owing to its common tonic powers, in the above- 
named diseases there almost appears to be something specific about its 
action. In the work before us, as in other treatises on the same subject, 
we find very strong statements respecting the utility of the 

oil in phthisis. 
Some of these arc derived from previous writings, others are made by 
several eminent Dutch physicians, whose opinions on this point Dr. 
de Jongh ascertained. Suermann, Scliroeder Van der Kollc, Loncq, Pruys, 
Van der Iloeven, Scbastiani, and Suringar, all agree in attributing very 
great benefit to its employment. They almost all, however, consider that 
its good effects are chiefly limited to the early stages, before softening has 
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commenced. At this time, undoubted cures have been effected ; the further 
deposition of tubercle appears to have been arrested, and the tubercles 
already formed have retrograded in one of the usual ways, most commonly 
by cretaceous deposit. When softening has occurred, the virtues of the oil 
are more questionable ; for while occasionally it appears to be of immense 
benefit, at other times it has exerted no effect whatever. In phthisical 
diarrhoea it has seemed decidedly hurtful. 

In an able paper by Dr. Williams, which has lately appeared,* the 

utility of the oil in phthisis, particularly in the latter stages, is rated even 
higher than in the above paragraph. Dr. Williams's conclusions are based 
on the experience of about 400 cases. Of these, 234 are recorded in his 
note-books, and are therefore susceptible of numerical classification and 
analysis. Among these 234, there were 9 cases in which the oil disagreed, 
1 9 in which it appeared to do no good, and 206 in which its use was 
followed by marked and unequivocal improvement. Of the 20G patients, 
(>2 had cavities; all of these improved materially under the use of the 
oil; in 34 the improvement has continued ; in 11 the improvement was 
only temporary; in 17 the patients were lost sight of. In 100 patients 
the tubercles had commenced to soften, but actual cavities had not formed, 
and both physical and general symptoms materially and rapidly changed 
for the better. The process of softening seemed arrested, as the moist 
rhonchi in the supra- or infra-clavicular or the supra-spinous regions 
gradually ceased, the dullness more or less disappeared, and at last, 
vesicular breath-sound returned, and no physical signs whatever re- 

mained, except a little prolonged and, perhaps, tubular expiration. 
Coincidently with these changes, the constitutional symptoms disappeared. 
In the remaining 44 patients, the disease was in the early stage, and the 
results were not less satisfactory. Eleven of the advanced cases are related 
as illustrations of the degree of improvement. 

In estimating the exact value of this evidence, it would be necessary to 
strike off from the list a certain per-centage of improvement which seems 
to occur in phthisis from the employment of any judicious treatment,f 
such as*i regulated temperature, change of air, proper diet, regular habits, 
and various medicines, according to circumstances. The exact amount 
which would be thus struck off, cannot, from want of data, be at present 
determined, but there is no reason to believe that it would be very con- 
siderable. A certain amount of benefit would still remain, which must be 
ascribed to the cod-liver oil alone. 

Dr. Williams's estimate of the value of cod-liver oil is certainly higher 
than that of most writers, and possibly higher than it would have been 
had the remedial measures which were employed in addition to the oil 
been taken into the account. But yet the opinion of a physician so emi- 
nent, and so skilled in the diagnosis of phthisis, is necessarily of great 
weight. 

Dr. de Jongh has attempted to determine which kind of oil is most 

useful in scrofula and rheumatism. He made a series of comparative 

* London Journal of Medicine, Jan., 1049. 
t Dr. Walshe's excellent Report on Phthisis, in our Fifth Number, indicates that the improvement 

under various modes of treatment is greater than was anticipated. Cod-liver oil was probably em- 
ployed in many of Dr. Walshe's cases, so that we cannot tell the exact amount of improvement not 
referable to the employment of this agent. 
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trials, using the oil as the only remedy, and choosing for the experiments 
patients who, as far as regarded the kind and condition of the disease, 
the external circumstances surrounding them, &c., appeared to be proper 
subjects of comparison. The general results of the trials were very much 
in favour of the brown oil, the cures being effected in half the time required 
by the other oils ; the light brown and the paler oils seemed nearly on a par. 
The cases are, however, so very few in number, six in each class, that we 
do not feel disposed to attach much importance to these results. The 

various disturbing and modifying circumstances in such an inquiry are 
so numerous, that they can only be got over by a much larger number of 
experiments. 
We shall not enlarge on the modus operandi of cod-liver oil in chronic 

rheumatism and the scrofulous and phthisical diatheses. Various specu- 
lations have been advanced to account for its efficacy in the last-named 
conditions of the habit, but we must confess that they appear to us to be 
as crude and unsatisfactory as most hypotheses of the kind. It certainly 
appears probable that the oil does not act simply as a nutritive agent, as 
has been supposed by some practitioners. If this were the case, it would 

depend simply upon the fat contained in the oil, but it is not found that 
other oils and fats can be substituted for the cod-liver oil; and, moreover, 
the doses in which this last often operates most beneficially are too small 
to allow us to consider its use to be confined to that of a mere dietetic. 

The utility of the oil depends then possibly on some principle or principles 
which it contains; but which of these is the active agent, is quite undeter- 
mined. The iodine is in small quantity, but yet evidently passes through 
the system, and can often be detected in the urine; the phosphorus, 
butyric acid, and other agents do not produce the beneficial results when 
administered separately ; the Gaduine appears altogether inert. From 
the fact of the brown oil appearing more useful than the other oils, it 
has been surmised by De Jongli that the biliary matter, which is in higher 
proportion in the brown oil, may be the active ingredient; and that there 
is some foundation for this opinion appears from the fact, that Klencke, 
without knowing that the oil contained biliary matter, declared that it 
could become a substitute for bile, and to this in part attributed its utility. 

Perhaps, as suggested by Dr. de Jongli, the properties may not depend 
solely on the phosphorus, the iodine, the fat, or the biliary matter, but 
on the mixture of all these ingredients, the union of the whole producing 
a compound which acts in a way which cannot be imitated by its disunited 
components. 

As we are at present almost entirely ignorant of the nature of the 
peculiar malassimilation, if we may venture to use the term, which gives 
rise to the scrofulous diathesis, or to the tubercular cachexia, if a dis- 
tinction is to be drawn between them, and as we are just as ignorant of 
the active principle or principles of the cod-liver oil, it certainly does 
appear in the highest degree premature to attempt learnedly to account for 
the method in which the oil so usefully operates in these affections. Let 

any one review the various hypotheses which have been advanced, and 
candidly confess what amount of satisfaction he has derived from them : 
it has been supposed that the oil is converted into albumen; that it forms 
an essential ingredient in the fat-globules which have become deficient; 
that it gives to the albumen the necessary additional element for the 
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formation of cells, without which the albumen, incapable of organization, 
would be deposited as scrofulous or tuberculous deposit; that it affords to 
the chyle a finer " molecular base," from which it is assumed that a better 
plasma may be formed ; or that its beneficial influence is connected rather 
with the aid or the relief, which the highly carbonaceous and combustible 
particles of the oil afford to the principles" which are ordinarily consumed 
in the respiratory process, than with any direct influence on the process of 
nutrition. It would be most easy to show how scanty is the evidence which 
can be advanced for any one of these hypotheses ; but the assumptions 011 
which they are founded are so transparent, that it would be a waste of 
time to do so. It is much better, in the present state of our knowledge, 
to determine from experience alone the utility of our remedies ; and if 

hypotheses are to be formed of their modus operandi, to be careful that 
such doubtful speculations are not allowed unduly to influence our notions 
of the morbid processes in the disease which we are treating, or to bias 
our conclusions of the value of the remedy itself. 

We have spoken very highly, in the preceding pages, of the. cod-liver 
oil, as a remedy in several most intractable and deep-seated affections. Is 

there not some fear lest the utility of this medicine may have been over- 
rated by the zeal of those, who deem they have at last discovered a means 
of checking the inroads of some of those diseases, which have been the 
opprobria medicorum ? IIow many specifics, alas ! have we not been called 

upon to receive as almost infallible; how many have maintained their 

reputation; how many of these ephemeridse have attracted all eyes by 
the brilliancy of their colours, and the elegance of their forms, and yet 
while still we gazed, the colours have become dim, and the forms have 
died away into obscurity ! Have we not reason to dread that a reputation, 
born in a moment, and sanctioned by an experience so limited, cannot 
have its foundations planted in the immoveable basis of undeniable demon- 
stration ? Will our successors be decimated by consumption even as our- 
selves have been, and will the next generation record the name of our boasted 
remedy among the phantoms which have been worshipped as realities ? We 
do not indeed think so. We cannot but believe that testimony so strong 
as that which has been given by most competent and, as far as we know, 
unprejudiced witnesses, in proof of the real and decided efficacy, in certain 
diseases, of cod-liver oil, cannot be altogether erroneous. It may perhaps 
be over-coloured. This is hardly to be avoided, until a greater experience 
has indicated the true extent of its utility ; but we do firmly believe that 
this wider experience, while it may limit its powers in some respects, will 
but more certainly establish the undoubted benefit which Ave shall derive 
from the judicious employment of this remarkable agent. 


