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In a former article upon this treatise, after a brief survey Of the

author's views on the general absorption of medicines' we Shortly
adverted, in detail, to two important drugs which are discussed py

him, namely, sulphur and iron. The gybjects ©f antimony, silver,
and mercury, will now engage ©ur attention.

And firgt, as to antimony. As this metal undergoes oxidation when
exposed to the combined influence of air and moisture, there is no
difficulty in understanding its action when taken into the stomach
in the metallic form. Further, as the oxide thus generated is,
according to our author, in the state of hydrate, it is dissolved in a
feebly acid menstruum, as the gagtric juice, much wmore readily
than the grdinary sesqui-oxide ©of antimony, more or less of which
is probably anhydrous- Having digested equal parts of the pure
metal in = state of fine diyigion, and of the sesqui-oxide in separate

portions of water very feebly acidulated' Mialhe ascertained that
the quantity of antimonial salt produced with the metal was much

greater than with the gxide, from which he infers that the activity
of an antimonial preparation, of which the oxide forms the page,
will be much increased when the latter is in the state of hydrate_
It is not mentioned how the oxide used in this experiment was

prepared. Gmelin (Handbuch der Chemie, 1844) says, that the
sesqui-oxide ©f antimony does not appear to form a hydrate, but,
as Berzelius has ghown, it is to = Sllght extent soluble in water.
The gesqui-oxide ©f antimony belongs te = small class of grugs
which are soluble alike in the acids of the gastric juice as in the
alkalis of the intestinal ¢anal, comporting itself as a base in the one
case, @and as an acid in the other; but for easy solution in feebly acid
or alkaline fluids like the gastric and intestinal secretions. Mialhe
affirms that it must be hydrated.
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Of late years in France, the kermes mineral has again come 1into

vogue 2s an antimonial preparation’ and, owing to the recommen-

dations of Clugel, Trousseau, and others, has with pan, superseded
the use of tartar-emetic. It is said that, while in its general thera-

peutic action it is quite equal to the double tartrate, it is much less
apt to excite vomiting, local jrritation, or inflammation. This com-
pound seems worthy of a further trial in this country; but the cir-
cumstance to which we wish to direct attention here, is the great
difference in its strength, according as it is obtained by the moist
method of Clusel (officinal in the Parisian codex), when it is most

I

active, or by the dry method of Thierry’ when it is often nearly
inert. Our author has zgcertained, by experiment, that the officinal
kermes contains a much 1arger proportion than the other of the
hydrated oxide. May not the yery irreqular action of the gegqui-
oxide jtgelf, observed in the trials made with it by Professor Chris-
tison and Dr (lark, be owing t° its containing = variable propor-
tion of hydrated oxide ?

The following explanation is offered by Mialhe, of the remarkable
difference in the physiological effects of the same doses of tartar-

emetic in health and disease. 1In the healthy stomach the tartrate

ig, in part, immediately decomposed by the free muriatic acid of the

gastric juice, and = highly acrid compound, the hydro-chlorate of
the chloride of antimony, is formed. Hence the pyyges, vomiting,

and diarrhoea. In the course of an acute disease, as pneumonia or
bronchitis, in consequence ©f the loss of appetite and abstinence

Erom food, the gastric juice becomes yery feebly acid, and frequently
indeed presents 110 acid reaction whatever. There is little or no

formation of the acrid chloride, while the passage Of all the tartrate
into the circulation, fully accounts for its powerfully sedative or con-
tro-stimulant action under these circumstances. Mialhe endeavours
to account for the well-known fact, that vomiting which has been ex-

cited py small doses of tartar gpetic, frequently disappears when
the dose is increased, by supposing that an amount of hydro-chloric
acid in the gagtric juice, capable ©f decomposing = quarter o= half

a grain of the medicine, may be insufficient to displace the tartaric
acid when the quantity is larger‘ To these views it may be ob-

jected, that as the emetic action of antimony is obtained by inject_
ing it into the veins or yectum, the vomiting should be regarded
as the effect rather of = special modification of the nervous system,
than of a local irritation of the mucous membrane of the gtomach;
and a still stronger objection is found in the results of several ex-
periments in which we administered, along with one grain of tartar
emetic, thirty grains of calcined magnesia = prepared chalk, with-
out interfering in gny degree with its ordinary emetic action. The
antacid was not given in gpe, but in three separate doses; the first
at the same time with the antimony, the second a quarter of an
hour afterwards, and the third in half an hour.
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While we reject M. Mialhe's explanation’ we are not the less
opposed to that view which attributes the tolerance to the presence
of inflammatory fever. In fact, the same tolerance is egtablished,
quite independently of acute feprile reaction, when the patient is con-
fined to a spare diet; and it may be established as a general ru]_e,
that the more rigid the diet, so much the more marked will be the
general action of antimony; and, o= the contrary, when the quan-
tity of food is considerable, its emetic action is more decided.

Silver.?The insolubility of this metal in the gastric juice renders
it inert in relation tlo the anirr}al ‘economy . The silver of the
nitrate, on meeting with that fluid, is immediately thrown down as
the inéoluble chloride. The complete absence of. any serllsible
effect, in the great majority ©f cases, during the administration of
the nitrate of gilver, has led many (we refer more especially to the
German) physicians to deny the occurrence of its ghsorption ** any
case, @nd to suppose that the entire dose ggcapes in the form of
chloride with the fagces; but the coloration of the gkin, which has
followed its yge, though only in a few instances, places the fact of
its absorption, at least in these cases, beyond a doubt; and this 1is
made intelligible by Mialhe, who affirms that the chloride is soluble
to a slight extent in a solution of common salt or sal ammoniacl both
of which are present in the gastric juice. The chloride of gjlver,
freshly precipitated in the gtomach, is in a moxre favourable condition
for solution than the same preparation in the dry form; hence the
superiority of the nitrate of silver to the dry chloride as a therapeutic
agent. But how is the rare occurrence of the coloration of the skin to
be explained, unless perhaps w< suppose, that in those unfortunate in-
dividuals in whom it has taken place, the fluids yere, from acciden-
tal circumstances at the time of administration, unusually saline?
As to the oxide, there is little doubt that it also is converted into
chloride in the gtomach, in which case it must be equally liable
with the nitrate to produce the bluish_grey tint of the integumentS.
The following formula is constructed in accordance with the views
above mentioned:?

Nitrate of Silver Pills.

Nitrate of Silver, - - 15 Grains.
Chloride of Sodium; 60 >
Starch, 45
Gum Arabic, - - - - 15
Water, q.

Pulverize the nitrate ofsilver ; then add the yater, and afterwards
the salt; lastly, the starch and gyp. Divide into 100 pills; each
plll contains a little more than the sixth of a grain‘

As the i of chloride which is rendered i even under

quantity active,

the most favourable circumstances, is very small, it is evident that,
when silver is exhibited to procyre its remote effects on the nervous gyg-
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tern, = preparation which is at the same time soluble and incapable
of decomposition in the gastric juice, is much wanted. We hope to
have this desideratum supplied by = solution of the chloride in the
hypo-sulphite of soda. This preparation has = saccharo-metallic
taste, and = dose of it containing an amount of silver equivalent to
two grains of the pjitrate, is easily borne by the stomach. As it is
not decomposed by diluted muriatic zcid, or solutions of the phos-
phate of goda, muriate of gods, and muriate of ammonia, there
is reason to believe that it is not acted upon by the gaStriC
juice, but pagses directly into the circulation. The mode of [pq.
paring this solution, together with its physiological 2nd therapeutic
i we shall notice on a future occasion.
action,

We ghall close our remarks with an analysis of the author's ob-
servations on mercury and its compounds.

M. Mialhe has demonstrated by an extensive series of experi—
ments, that all the preparations of this metal used in pedicine, in
reactlng with a solution of an alkaline chloride, with or without the
presence °f atmogpheric air, produce = certain quantity of corrosive
sublimate. The amount of bi-cliloride thus formed differs con-
siderably, according to the nature of the mercurial preparation em-
ployed. The bin-oxide of percyry, the greater part of the hinary
compounds which correspond to it in composition, and in general
all the per- saltg of mercury, in contact with an alkaline chloride,
give by double decomposition bi-chloride of percyry and a new
alkaline salt. The prOtox1de, and the greater part of the blnary
compounds which correspond to it in composition, are converted

first into calomel, and it is only by = subsequent reaction that a

very small proportion of corrosive sublimate is formed. These re-

actions take place at ordinary temperatures, Put are much propot-
ed by = heat equal te that of the human body. Some are affected
immediately, and the gregter number do not yrequire more than a
few hours.

For the reader's convenience, we have thrown into the tabular
form the results obtained in experiments with the more important
mercurial compounds. In each experiment, six decigrammes of the
mercurial preparation were placed in contact with an alkaline
liquor having the followmg composition :?common glt, sal-am-
moniac, ©of each 6ix d ¥ distilled yater, ten grammes . The
operation was Continted 1h all the experiments for twenty-four
hours.

The process adopted by Mialhe to estimate the quantity of bi-
chloride formed, is, we believe, qulte exact. It is a modification
of that recommended by Gay-Lussac.
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QUANTITY OF CORROSIVE gUBLIMATE

FORMED.
MERCURIAL PREPARATION
EMPLOYED . At the Ordinary At a Temperature
Temperature, from of ‘om
152 £0 202 Centig. 40? to 502 entig.

Calomel subli-

mation. ()prepared by 6 milligrammesl 15 mj_]_]_igrammes .
Proto-bromide, & 15
Protiodide, 5 6
Protoxide, 11 19
Proto-nitrate, 4 13
Proto-sulphate, 7 14
Proto-acetate, 8 11
Proto-tartrate, 4 8
Ammonio-chloride, 82 180
Bin-oxide, 47 154
Bin-iodide, 110 193

Bi-cyanide,
Per-nitrate,
Per-sulphate?

Entirely converted
into bi-chloride.

Turbith Mineral, 112 228
Bi-tartrate, 312 162
Metallic Mercury, 4 - 7
Per-sulphuret, Are not acted ypon
Black gylphuret, when pure.

So 1ong ago as 1763 Capelle affirmed, that Calomell when mixed
with muriate of ammonia in solution, undergoes some important
change . but as to the nature of the chemical reaction thus induced,
chemists were by no means agreed. Some maintained that the
proto-chloride w== merely held in solution; others, that a portion
of it was converted into corrosive sublimate and metallic mercury,
the truth ofwhich view Mialhe hasbeen the first to demonstrate by

experiment.? (P. 10, ¢t geq.) When the experiment ¥ performed
with distilled water, and the atmosphere is excluded, the change is
correctly represented by the following formula:?
Ilg 2€12 © Hg CP-f-Hg

But the reaction is more complex when the fluid is exposed to the
atmosphere, in which case the quantity of sublimate produced is
much greater. Under these circumstances, the calomel absorbs a
certain quantity of oxygen, ome equivalent of bi-chloride heing pro-
duced for gyery two equivalents Of oxygen absorbed, further,
each equivalent of the bin-oxide of mercury thus formed givesl by
double decomposition with the chloride of sodium or ammonium in
solution, one equivalent of sublimate and two of soda or ammonia.

In the case of ¢3lomel, Mialhe has performed = number of ex-

' 100 pilligs. — * decigramme.

1 decig. = 1-64 gr. English Troy.
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periments to determine the effect of circumstances in modifying the
amount of bi-chloride formed. He has thus shown : =

1. Thatwhen calomel, prepared by precipitation, is employed, the

quantity of bi-chloride produced is greater than from the same
drug obtained by way of sublimation.

2. That the quantity of bi-chloride produced bears no propor-
tion to the amount of calomel employed; but is in exact relation
to the quantity of alkaline chloride pregent in the solution.

3. That the quantity of sublimate produeed is greatest when the
alkaline solution is most concentrated.

4. That the pregence ©F organic matter in the mixture does not
prevent the reaction, and that while fatty matter retards, dextrine
favours it.

5. That although the change may take place in water entirely
deprived of air, yet it is promoted in a marked degree by exposure

to the atmosphere, the quantity of bi-chloride formed being more
than three times greater in the latter than in the former case.

The immediate agent of the physiological action of all mercurial
compounds is, according t© Mialhe, the corrosive sublimate formed
by the agency of the gastro_intestinal fluids, which contain the
muriates of soda and ammonia, accompanied or not with muriatic
and other acids, which promote the reaction on the preparation
employed; and, as a corollary t this proposition, he maintains that
their getivity is in exact relation to the facility with which they
are converted into bi-chloride. However true this proposition may
be in reference to the insoluble mercurials, we deny its application
to all the soluble compounds . AVe have induced salivation by the
use Of large doses of a soluble and non-irritant gglt, the tartrate of
potash and mercury, Without exciting the glightest irritation of
the stomach or intestines ; for which, and other reasons derived from
the chemical properties of this g3lt, that we cannot now enter ipto,
we presume that it is absorbed direct]_y, without preViOU.S conver-
sion into the acrid bi-chloride.

By inspecting the table which we have given above, the reader
will observe, that it Corresponds in its results pretty closely with clini-
cal experience; thus, the bi-cyanide @P9 per-sulphate ©f mercury,
which are known to be heroic pOiSOﬂS, are there seen to be entirely
converted into corrosive sublimate; the results obtained in the ex-
periments with the ammonio-chloride, bin-oxide, @nd bin-iodide,
tally satisfactorily with their well-known eperqgy; while the small
amount of bi-chloride formed from the proto-chloride, proto-bromide,
and proto-acetate, accounts for the lesser gctiyity with which these
agents are endowed. At the same time, we think that the proto-
salts hold here a lower place than experience has generally assign_
ed to them. That the alkaline chlorides and muriatic acid should
have no action on cinnabar, or the black Sulphuret of mercury, is in
exact accordance with the inert character of these compounds .

The great difference in the quantity of corrosive sublimate form-
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ed frorrT the prIOtO.'Sa]-tS, wl'.ler% cgmpared with the pel’-salts, is well
shown in the iodide and bin-iodide, proto-tartrate and per-tartrate.
Mialhe affirms, that the physiological action of the last two salts
differs in a like degree. The French possess two empirical prepara-
tions (liquors of Pressavin and Diener,) which contain the tartrate
of mercury for their active ingredient. These are very unequal

in activity; the preparation which at one time displays an almost
poisonous energy, 2t another acting as the mildest of mercurials.

Mialhe has ghown, that this is owing to differences in the mode of

preparation, i® consequence Of which they contain, along with the
proto-tartrate, very variable proportions ©f the per-tartrate.

Our author's experiments show, further, that the pyre metal
itself, when exposed to the action of the atmosphere and of alkaline

chlorides in gplytion, is converted in part into corrosive sublimate;
and to this fact we can have little hesitation in ggcribing the thera-
peutic action of metallic mercury, and of the compounds in which
it is present in a state of fine division. Whemn these contain in
addition the prOtOXide, their activity is augmented, as the table in-
dicates ; but that their actj_on’ as mercurials, is due solely to the
small proportion of oxide which may be present' cannot now be
maintained. The pure metal, even when given in the fluid form,

is not inert. As administered generally’ it passes S° rapidly through
the intestinesl that no time is afforded for the gastro_intestinal
fluids to act upon it.  But if from any cause it be retained, the re-
sult is very different; as in the case of a woman recorded by
Mialhe, to whom fifteen ounces ofthe pyre metal were administered
to relieve obstruction of the bowels. She lived for six days after-
wards, during which period the symptoms of obstruction continued,
and the mercury was retained in the body. M. Mialhe saw her on the
day of her death; the pulse was then almost imperceptible’ the
skin was ¢pld, and the face was emaciated and painfully contracted.
She Complained of acute pain in the belly[ which was enormously
swollen. But in addition to these symptoms, which might be due
as much to the intestinal affection as to the mercurial poisoning,
she was affected with a peculiar and constant trembling of the gype-
rior extremities, and of the lower jaw; the gums were violet-
coloured and bleeding . the inferior incisors had all fallen out two
days previously; ome only of the gyperior incisors remained, and it
was so loose that the slightest effort would have sufficed to extract

it; the inferior maxillary bone was exposed in several points over
the areolar processes, and the mouth exhaled a strong mercurial
and fetid odour. There was little salivation. A post-mortem sxa-
mination was refused.?P. 107.

This view is Opposed to that of Dr Christison, who doubts whe -
ther metallic peycyry, Swallowed in the fluid gtate, has ever excited
mercurial action, and who believes that all the mechanical prepara-
tions of this drug probably contain a quantity of oxide sufficient to

NEW series.?NO. XXVI. AUGUST 1848. Q
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account for their specific effects. The researches of Mjglhe, in re-
ference to arsenic, mercury, and other petals, fully establish the
correctness of the general law in thSlOlOgy laid down many years
ago by Dr Christison, " that metals do not act as such, but must
first be converted into oxides or salts" (Dispensatory, 1st Ed.
D. 503); but they show further, that the changes which are requi-
site for absorption may take place in the interior of the body.
There are many circumstances in connexion with the physiological
action of calomel, which admit of explanation o= this theory, which
attributes its absorption to a partial conversion into corrosive sub-

limate; such as the equal activity, in so far as absorption is con-
cerned, of small and 1arge dosesl the quantity of bi-chloride formed

being determined Lyy the saline strength of the gecretiong, and not
by the amount of calomel taken , the advantage of the frequent
administration of small dogeg, and in this manner exposing the
chloride to the jgepcy of = large quantity of the secretions.
Ptyalism is said to be readily induced in seamen. Is this owing te
an excess of chloride of sodium in their gastric and intestinal flyids,
on account of their eating salted provisions ? In cholera, and other
enteric affections, we know that the blood is exhausted of its saline
constituents, and that the secretions consist of little more than
water. Now, placing this fact in connexion with the action of
large doses of calomel in these digegses, in which, instead of excit-

ing violent mercurialism, or " of adding to the local irritation, ==
might be expected from the well-known effects of that drug on

the healthy bowels in less doses, they have a tendency to soothe
pain, allay spasm, abate rednegs, and lessen excessive secretion"
(Christison's Dispensatory p. 512), is it not propable that this xe-
markable suspension of the physiological action of the pedicine, is
dependent on the watery state of the gecretions, and consequent
- i of corrosive sublimate ? this leaves
non-production Unfortunately,

the therapeutic action as far from comprehension as ever.
Having entered the circulation, our author supposes that the bi-

chloride unites with the albumen of the blood,; the combination
thus formed, insoluble in water, is soluble when in the state of
hydrate, in the solution of an alkaline chloride, as the serum of the
blood. Of the existence of percury 10 theblood, and its passage into
the gecretions, there is now no doubt. Mialhe succeeded in detecting
it in solution in the urine twelve hours after taking = dose of nine

grains of calomel.  The gyadruple compound ©f albumen, chlorine,
mercury, 2nd thealkali, which regults, is very fluid and remarkably
stable. It is not decomposed by hydro-sulphuric acid, the alkalis,
or the ordinary tests Of mercury, which fact, we think, offers a
probable explanation of the difficulty of detecting mercury in the

blood, and the general necessity for that pyypoge Of destructive
distillation. Is the formation of this compound, and its circulation

with the blood throughout the body, the cause of that remarkable
combination of gymptomg termed mercurialism? The diminution
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of the albumen effected in this way, Would account for the dissolu-
tion of the blood, and loss of its plasticity, == indicated by pale-
ness and hemorrhages, Which is now generally recognised as
an effect of mercurial action.

The general opinion that corrosive sublimate in combining with
animal matters is reduced to cglomel, is denied by Mialhe; and
the results obtained in his experiments have been Subsequently con-
firmed by MM . Chantourelle, Lassaigne, and Selmi. When, for the-
rapeutic use, it is allied to certain Organic bodiesl as milk, sugar,
or gum, its action is much pilder, =s it is thereby deprived of its
irritant and caustic propertieS. Its absorption and general action
on the gygtep, are not the less certain, as was pointed out by
Soubeiran in 1840.

There is one Substance, however, contained in several pharma_

ceutic compositionS, which has the property of converting corrosive
sublimate into calomel. This is the formic acid, produced by the

action of an alkali en glycose. Thus, when grape sugar 1§ Poiled
with potassa, there is obtained a brown 1iquor’ which has the pro-
perty of immediately reducing corrosive sublimate to calomel, and
lastly to metallic mercury. It is to the presence of this body that
Mialhe attributes the diminished powrer of corrosive sublimate
when added to certain Compound syrups, and more especially to
the compound syrup ©f sarsaparilla Of the French codex, which is
directed tobe prepared by boiling, But it is not essential to combine
the bi-chloride with Organic matters to deprive it of its Causticity.
It is sufficient for this purpose to unite it with chloride of sodium
or muriate of ammonia. After what has been gaiq, it is unneces-
sary to @dd any thing in explanation of the rationale of the follow-
ing formulae:?

Solution of Corrosive Sublimate.

Distilled Water, 1000 parts.
Muriate of Ammonia, and Chloride of Sodium,

of each, 2 parts.
Bi-chloride of Mercury, 1 part.

Dose, = table-spoonful three, four, or more times daily.

Pills of Corrosive Sublimate.

Corrosive Sublimate, - - : 8 grains.
Chloride of Sodium, 30
Starch, R 45
Gum Arabic, 15 -
Distilled Water, - - - q. s-

Divide into 48 pills; each contains one-sixth of a grain,

Ointment of Corrosive Sublimate.

Bi-chloride of Mercury, - 4paits.
Muriate of Ammonia, "
mange,
This is an active mercurial preparation for external yse, and ought to be
used with circumspection.
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From the foregoing outline of some of the SUbjeCtS embraced in
M. Mialhe's treatise, the reader will be able to form an gpinion of
the general character of the work. We cannot observe too much

caution in accepting chemical explanations ©f physiological and
therapeutic phenomena, mere egpecially when coming from one

who is not himself a practical physician; but although several of
our author's inferences, as we have ourselves shown in one or

two examplesr should not be confirmed by future Observationsl
still the facts on which they are based remain to gscience, and
the erroneous deductions themselves will not be unproductive of
good.  Such ipquiries are in an eminent degree suggestive;
and though they may sometimes lead to error, yet, to use the
words of Andral when speaking of the same subject, " L'esprit
g'y arrete et revient, comme s'il avait la conscience qu'elles le
placcnt a un point de ~vue d'ou dcs vcritcs importantes vont lui

apparaitrc."
There are portions of the work with regard te which the office

of the critic might be exercised with some severity; more especially
is the .author open to censure when he leaves his proper Science,
which is that of pharmaceutical chemistry, and enters the domain
of physiology. But the fault Tor which he is above all blame-
worthy, is an obvious carelessness in distinguishing facts from mere
suppositions, and actual observations from loose conjectures. These
and other blemishes, however, we willingly overlook in considera-
tion of the merits of the phpook, which is the fruit of much patient
labour and superior ability. We are no more than just, when we
characterise it as forming = most valuable contribution to our
knowledge of the changes that drugs undergo in the stomach and
intestines?a department ©f therapeutics, the importance of which
can hardly be overrated, but which, it is much to be regretted, is
still in its infancy_

Researches on the Motion gf the Juices in the Animal Body, By

Justus Liebig, M.D., Professor of Chemigtry in the University
of Giessen. Edited by William Gregory, M.D., Professor of

Chemistry in the University ©f Edinburgh. London. 1848. pp,
109.

The present Work helongs to = class which we are glyays disposed
to receive with pleasure, and which we never peruse without great
expectations. We have always held, and have often gggerted, in the
pages ©Ff this Journal, that the true mode of cultivating the science of

the vital phenonema is by giving scientific precision to our ideas of the
relations of these with physical science ., and we are convinced that

i

it is only by = thorough understanding ©fthe latter, that success can
be attained in the attempt to reduce the more recondite and complex

vital phenomena t° those gimple 2nd general expressions which we
term laws.
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Physiological science gppegrg tO us to be at pregent in a transition
state. The old parties have been broken up, the new are scarcely yet

formed. The vyital, chemical, and mathematical schools in thSiO-
l?gy have each had their day’ and have done their york; but all of
these, considered as exclusive gystems, may Pe said, With truth, to
have vanished from modern physiology. If a physiologist of the
present day speaks ©f = theory == being t°° mechanical, he refers to
= particular instance; he does not mean to deny in general that
mechanical laws enter deeply into tha explanation of the phenomena
of organized bodies; mnoxr does a chemist attempt to refer all physio_
logical phenomena to the laws of his cwn peculiar science. On the
other hand, there are now few who would hesitate about admitting,
that theresult ofchemical and physical reasonings, as applied to physi_
ology, has been only the more clear and distinct isolation of pheno—
mena to all appearence 28 different in nature from those of dead
matter, =s the phenomena of chemical affinity are from those of
gravitation.

In building up chemical geience, it was necessary t© eliminate
those phenomena which could be explained by the laws of mechanics.
This done, the resulting phenomena were seen to be referriple, in
great part 3t least, to a law of affinjty which prodyced combinations
of different substances in definite proportions, and with material

alterations of their original most essential properties. In building

up vital science a similar method must be pursued; the laws of

physical and chemical science must be anllEd rigidly to the inves-
€;

tigation ©f the phenomena ©f organized life; and thus py the method
of exclusion we shall arrive at more definite ideas as to the nature

of the laws which are peculiar to Organized existence.
In this mode of inquiry Liebig has earned one of the greatest ="
utations of the present age. If some of his researches have exhi-

ited, in particular cases, = too exclusively chemical piag, this is
perhaps no more than was to have been expected; and no one can

deny that, in his gepera] scientific doctrines, Liebig has at all times
showed the fullest and most correct appreciation of the present con-
dition Ofphysiological science. It is impossible, therefore, to turn
to a new work of so distinguished an gobgerver, Without having our
expectations immoderately raised. We must confess, that the o
sent work does not entirely satisfy those expectations; still, it con-
tains the result of an extensive series of researches, seme of which
will probably ceme to be of the greatest value in geience, and the

entire value of which yi]], perhaps, not be appreciated until they
have been some time before tlhe public. In this grticle, we pro-
pose t© give our readers an idea of some of the principal results
arrived at in this work, without, 1in the mean time, attempting to
give a systematic view of the researches on which these results are
founded. This attempt must remain to be made at a future period,
if, indeed, that be possible for any one, which the author himself

has not even attempted.
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The title of this work is scarcely indicative of its exact nature.
The greater part of the volume is devoted to an inquiry into the
physical conditions of imbibition and endosmosis, phenomena which
are hy no means exclysively confined tp, or illustrative of the mo-
tions of the animal flyjds, and which have been conclusively shown to

occur in unorganized as well as Organized textures. The bOdy of

the work is therefore, = purely physical inquiry. Applications to
animal physmlo and an account of Hales' observations on vege-

tables, occupy %e latter part; but the former are illustrated by very
few new obgervations, and are, indeed, moxe of the nature of gpeqy-
lations, thrown out for future inquiiy, than of pOSitiVG additions to
physiological science. These hints, however, imperfect == they are,
appear to us to be founded on sufficiently gOOd data, and are cer-
tainly of the greatest interest in a physiological point of view.

With regpect to the physical @79 experimental part °F the inquiry,
we find little which is not better and more phllosophlcally illus-

trated in the lectures of Professor Matteucci of pjgg, delivered in
1844, and now so well known in this country; with yhich, however,

Professor Lleblg seems not to have been acquainted, == the name of
their author is pot, so far as we have phgerved, once mentioned in
the present volume. This is the more to be regretted, as we cannot
help thinking, that a» gcquaintance With the views and experiments
of the Italian professor would have caused a considerable modifier
tion in those contained in the volume before us. They would, at
least, have had the effect of stimulating the acute mind of Liebig to

accomplish more than, as it appears t© us, has been done in the pre-
sent instance. We shall probably seize an garly opportunity of
bringing before our readers some of the recent contributions to this
department of physical science. At present, we shall confine our
remarks, for the most part, t© =theory, which it appears t° be one of
the main objects of this series of researches to support, and in which
Lleblg dec1dedly differs from all other writers on the subject

The general tendency of this work {g to claim for chemical attrac-
tion, o= afflmty a much larger share than has been hitherto conceded
to it in the production ©f the phenomena ©F solution, endosmose,
imbibition, and even caplllary attraction. In accordance with this
view, the term " chemical attraction” undergoes, in Professor [iehig's
hands, =» extension of signification, of which it is necessary that our
readers should be aware. Not only is a simple solution, or the in-
termixture of two liquids, such as alcohol and yater, arbitrarily
referred to the law of chemical affinity; but the simple circumstance
of adhesion of the particles of a liquid to those of a gglid, when the

latter is moistened, i owing,' according te Liebig, t° == affinity be-

tween the particles of each.  He admits, indeed, !n the beginning of

the work (p. 4), that " the penetration of a fluid into the pores of a

porous body, 1s the result of capillary attractionbut, throughout
the york, he gpeaks of imbibition, a@nd even moistening ©f bodies, =s
mainly the result of chemical attraction. Indeed, in p. 27, he boldly
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asserts that chemical affinity is manifested gyery yhere, when two
dissimilar bodies come into contact:?" Although we are accustomed
to limit the notion of affinity to such cases as exhibit a change per-

ceptible to our genges, in the properties of the substances employed,
as, for example, When gulphuric acid and lime, or gulphuric acid and
mercury, combine together, this limitation arises from the imperfect
apprehension of the essence of a natural force."

According to Liebig, the solution of a salt in water is an example
of chemical affinity . the attraction of the atoms of salt for the water,
being in this case stronger than their attraction for each other. 1In
like manner, the precipitation of the salt from the water by the addi-
tion of 3lcohol, is likewise an example of chemical affinity, in which
the former attraction is overcome by a yet Stronger one, that of the
alcohol for the water. Now if instead of adding alcohol, and thus

precipitating the salt from its golytion, we place that solution in con-

tact with a piece of dried animal membrane (or indeed almost any

body capable ©f imbibing it), the salt is in this case also precipitated,
provided the solution be sufficiently strong; = result which, accord-
ing *° Liehig, springs from exactly the =ame cause as in the former
instance, ?viz. that the affinity of the salt for the water hasbeen over-
come by 2 stronger affinity, that of the membrane for the water;

and, a= the membrane has little or no affinity for the particles ofthe

saltl the latter is partially Separated in the crystalline form.

Thus, according te this definition, = change i® the properties of
the substances (which has hitherto been identified with the very
nature of chemical phenomena) , is by no means pecegsary 2° = mani-

festation of affinity. Neither is combination a necessary part of

Liebig's 1dea of affinity, combination heing only =< result, which
occurs When the attraction is stronger than all the obstacles opposed
to its manifestation, and not otherwise.?(P. 27). Mere adhesion
of particles, = the contrary, if they Pe particles of dissimilar hodies,
such as water and membrane, water and clay, even water and glass,
when the latter is moistened, is accepted as a proof that chemical
affinity has been phrought into play.

Now, we mMust g5y that this arbitrary alteration of verbal meanings
appears tO us = most {llogica]l, and (where supported by =e great =
name) = most dangerous way ©f dealing With = scientific guegtion.
There is pot, in the whole of the present volume, the shadow of a

proof that the phenomena ©f imbibition and pojstening ©f porous o~
other substances are due to any other force than that which has
hitherto been well known under the names of attraction of cohesion,
molecular or capillary attraction. There is not the slightest proof
that the moistening of a porous body is in nature different from the
moistening of any other body, or that the affinity which exists
between the particles of water and glags, water and membrane, water
and 3lcohol, is in any way different from that which undoubtedly
exists between the particles of water and yater, alcohol and 3lcohol,

glass and glags, &c. Yet these last have been always admitted to
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be the most undoubted instances of molecular attraction, @ mechani-
cal, not a chemical force.

That molecular attraction varies infinitely in gmount, both between
different gypgtances, and in the same substance under different ex-
ternal conditions, 18 perfectly well known. That a porous substance,
therefore, should absorb more of a fluid for which its attraction is
great than of one for which its attraction is gngll, is not new either in

theory o= experiment. That yater, by its attraction for ga]t, should
reduce the particles of the latter to a molecular forp, and diffuse

them intimately through its substance, is another phenomenon ©f the
same kind. That g3lcohol, bv its greater attraction for the yater,
should remove the atoms of salt from their molecular condition,
and resign them to their attraction for each gther, is again due to a
molecular attraction of the water for the 3lcohol, stronger than that
of the water for the salt. Liebig has indeed admitted that capil-

lary attraction is presel’lt in these cases; the Only question is as to
the presence Of chemical affinity,

Now we mgintain, that if molecular or Capillary attraction, in the
ordinary sense Oftheterm, besufficient toaccount forthe phenomenon,
it is unphilosophical €0 suppose chemical attraction superadded to it.
If, o the other hand, it be asserted that capillary attraction and

chemical affinity are in reality one and the same force, we reply

that it may be g5, but we do not find in the present work any addi-
tional evidence on the subject. The analogies between chemical
affinity and molecular attraction yygt, we think, have struck every

one, as well as the arguments which have been urged in favour of
the identity of the latter force with gravitation. Nay, we are by no
means insensible to the proofs which have lately been gdduced, that
the whole of the physical forces are essentially modifications of one

great force acting universally throughout nature; but the evidence
of such gropositions as these must be drawn from extended observa-
tion, @nd new eyperiments upon these forces in every possible mode
of their jction, and not from a few crude analogies, which have
been a hundred times observed. In the mean time it is customary
and right for scientific purposes to distinguish between molecular
and chemical attraction. Thus copper and” silver may be intimately
mixed, forming an allov. This is molecular attraction; the combi-
nation takes pface in all proportions indifferently, @nd the properties
of the two substances remain the same as before, except in so far

as altered by the physical law of mixture. Again, copper and silver
each combine with oxygen. This is true chemical affinity, with com-
bination in definite pl’OpOl’tiOIlS, and is manifested by such an altera-
tion in the properties of the Compound as cannot be accounted for on

Simple physical laws. While we hold, therefore, as we (o, the pro-
vinces of these separate classes of phenomena to he, in the present
state of gcience, sufficiently well defined, we cannot but think it ex-
tremely unadvisable to adopt the terms and arguments of Liebig in
the present work; for not only have they a tendency to confuse and
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unsettle the mind of the inadvertent regder, but they appear t© us
to have led the author himself in many instances to a false applica-
tion of the results of his ocwn experiments.

We have already indicated the part of this work which relates to
the animal organism, == containing some valuable gpecylations well
and clearly stated. The conclusion at which Liebig arrives in this
part of the work i5 that, according to the laws of endosmosis and
exosmosis, the cutaneous transpiration and respiration must exercise
a more considerable influence than has been generally admitted,
upon the motion of the fluids in the yeggels; that these flyids, indeed,
must be drawn towards the skin and the 1ung with considerable
force to supply the loss of fluid in these situations. That the pul-

monary and cutaneous exhalations are conformable to the physical

laws of endosmosis and exosmosiS’ and are probably very much pro-
moted by these forces, there can be no doubt. ‘ The experiment of
Liebig, 1llustrating this point, S very ingenious; it is, however, nearly
the same with one performed by Professor Leslie of Edinburgh, in
connexion with a different subject. If a bent tube, widened at one
extremity, and closed at this end by = piece of moist bladder, be
filled with and the narrow end be then in a vessel of
water, : placed
mercury, evaporation Will take place from the surface of the mem-
brane, and the volume of the water within will be diminished. At

the same tipe, air will pass slowly into the type, and partially re-
place the water. Nevertheless, it will be found that a pressure from
within outwards is generated, sufficient to raise a column of percury
in the smaller end of the tube from 12 to 24 inches, according to
the thickness of the membrane. This pressure, of course, is gene-
rated according to the law of exosmosis.

Leslie's experiment was nearly identical with that of Liebig, the

only difference being’ that the evaporating surface was formed by a

thin ball of pOTOoUs earthenware to which a glass tube was adapted.

This instrument was filled with yater, and inverted in percyry, ==
in Liebig's experiment; the same results were produced’ thus show-
ing what Matteucci's experiments =o clearly demonstrate, that exos-
mosis is = pyrely physical phenomenon.1

In the animal bOdy a similar process goes ©n- There is a per-
petual evaporation from the surfaces of the skin and lungs, which
tends to diminish the volume of the flyids; and there is likewise an

absorption of gases from the atmosphere into the blood. In so far

as this process, therefore, follows a physical law, it is perfectly clear

that there must be a constant pressure exerted towards the surface.

Liebig has not investigated the relations of the skin in animals
which live in water, to the physical processes of endosmosis and

' This instrument was used by Leslie for determining the rapidity of exha-
lation from a porougsurface.?See Encyclopaedia Britannica, article Atmometer,
and Leslie's Short Account f Experiments and Instruments depending on the Re-
lations gf Air to Heat and Moisture.
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exosmosis. In relation to this branch of the subject, Matteucci dis-
covered the remarkable fact, that, in the skins of most amphibious
animals, endosmosis takes place much more actively from the inter-
nal to the external gyrface, than in the coptrary direction. The
application of this fact to physiology is obvious. Some differences
in this respect also exist in nearly all animal membranes, the
transudation being found to differ in rapidity, according as the one
side or the other is placed in contact with the denser liquid. The

ignorance of this fact by Liebig is an unfortunate circumstance, ==

it may have unconsciously interfered with the results of some of his

experiments.
The influence of these physical circumstances upon pathological

processes, IS certainly worthy of attention. It is (lgar, that the
physical effect of diminished transpiration, must be diminished

motion of the fluids towards the surface. This circumstance, in
Liebig's opinion, may e explanatory °f many diseases, and is a=
obvious cause for the relation of diseases to the hygrometric state of
the atmosphere. NOT only is this the case in animals, Put in plants,
The plight of hops and potatoes may probably e owing, like the
influenza in the human gphject, to guppressed tramspiration. 2
considerable space is given to the observations of Hales in reference
to the hop-blight, and the motion of the fluids in plants.

We refrain from pursuing this subject further at present. These
sll)ecula'tions seem to be gyfficiently important; but, in the crude
theoretical form in which they are here presented, it would be im-
possible to make them interesting to the majority ©f the profession.
They are undoubtedly capable of being submitted to the test of
direct experiment. Indeed, the researches of a recent observer

(Fourcault) have been directed to the careful experimental investi-

gation of the effects of gygpended transpiration. We shall probably
soon be able to lay these results before the readers of this Journal.

Recent Advances in the physiology of Motion, the Senses, Generation,

and Development. By William Baly, M.D., F.R.S., Physician
to Millbank prigon, and Lecturer on Forensic Medicine at St

Bartholomew's Hospital; and William Senhouse Kirkes,
M.D. Being a Supplement to the Second Volume of Midler's

Physiology. London, 1848.?Pp. 132.

This exceedingly careful and elaborate compilation forms a useful
supplement to the second volume of Midler's Physiology, a work
which, although not, perhaps, the most readable and geperglly w=e-
ful in our Janguage for the heginner in physiological science, must
long maintain its place in English literature, as the most trust-
worthy and satisfactory guide for the advanced student. The
same spirit of careful and impartial research, which formed the dis-

tinguishing characteristic of the original work, appears te have



guided the authors of the volume before yg; the details of which
are so varied and pyumerous, as to render it impossible for us to g4q

into them at any ]_ength_ .

We hope that ere long Dr Baly will turn his attention to the
subjects contained in the first volume of Midler's work. Some of
these, such as Digestion and the Nervous System, require revision
no less than those in the second volume. Meanwhile we have much
pleasure in recommending the work of Drs Baly and Kirkes to our

readers, =s being at omce well executed, handsome, and moderate
in cost.



