Art. VIII.- -Researches on the Acidity and Alkalinity of Cer-
tain Liquids of the Human Body, in the state 5f Health and
Disease. By M. Andkal. (Annales de Chimie et de phy_

siqne. Troisieme Serie. Tome Vingt Quatrieme. Paris,
1848. P. 116.)

The different animal fluids considered in their physiological

state, a1l pregent 2 certain degree ©f acidity o alkalinity. Some
transitory influences may accidentally render them neutral. Thus
the introduction into the stomach of a large quantity of water may
in a rapjq manner deprive the urine of its aeidity, Thus also,
when the skin is covered with a very abundant perspiration, this
fluid, which is naturally acid, may cease to be g0, and may present
itself in the neutral form. But it is manifest that in each case
the acidity of these fluids disappears only because their acid prin-
ciple 1 accidentally diluted in = large quantity ©f watery vehicle.

In the physiological state no gpontaneous modification of the
organism s permitted to comvert a liquid naturally acid into an
alkaline liquid, and the converse. If this transformation is occa-
sionally observed, this depends, as the transition to the neutral
state, on influences foreign to the organism. Such in certain cir-
cumstances is the operation, either of articles of food or drink, on
the decomposition of certain liquids, either in the air or in their
reservoirs.

It may then be established as a principle’ that in man, when in
the state of heglth, whatever be the varieties of his physiological
condition, each of the different 1jgyjids of the body preserves Wni-
formly the same reaction, alkaline for g e, acid for others; at
most they may sometimes become accidentally neutral, when a
large quantity of water is introduced into the hlood, or when, with
the occurrence of the circumstance now mentioned, the liquids are
secreted in much greater abundance than usual. This is parti-
cularly remarkable as to the case of cutaneous perspiration . which
shows that, when the latter is increased to such a degree == takes
place during sweating, the augmentation of the cutaneous pergpira-
tion has the effect of removing from the. bllood proporlrtionallyla
greater amount of water than of other prlnc1ples i for, if this did
not take place, and notwithstanding its increase in quantity, the
matter of the cutaneous perspiration would remain at all times
acid.
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When man is attacked by disease, the question is naturally
suggested, do the fluids preserve the samel sort oflreactlon as in
the physiological state ? can those fluids which are in the state of
health alkaline, become acid in consequence of disease’ and reci-

procally ? This question must be placed among those to which
a definitive answer has not yet been given. It has been often re-

peated, and it is an opinion generally entertained, that toa Cfertain
number of diseases is given the power of modifying the fluids to
that degree, that those which are naturally acid become alkaline,
or those which are alkaline become acid. This opinion, brought
forward at different periods of geience, has been employed t° sup-
port mexre than one theory upon the proximate cause and the
nature Of diseases; it has led to the establishment of symptoms
to recognise the presence of certain diseases, and it has been em-
ployed to deliver several therapeutic precepts. It therefore gp.
pears tO me not without importance t© subject te the inquiry a
new examination, and to learn 1f/ in diseases, and by their influence,
the two reactions, acid and alkaline, of the human flyids, are sus-
ceptible of being modified by being converted into each other.
Of all the liquids in the economy, the serum of the blood is
that which has alyays appeared t© ™= t° present the gprongest
alkaline reaction. The intensity of this action appears not to yary
sensibly, whatever be the nature and the duration of the disease.
It has been said that, in the instances in which the blood be-
came very poor i0 fibrin, the proportion ©f its alkaline principles
was 1increased ; but the facts adduced in support of this opinion
are as yet too few to permit us to ascribe to them great value. It
has been said lgo, that in saccharine or true diabetes the alkaline
element of the blood was diminished; but, to my knowledge, no
analysis has been cited in gyppore of this igportant statement.
May it happen in certain ipgtances, that the blood loses its
alkaline reaction ? T.his. question I propose, because a respect-
able author, Vogel, ir Bhis pathological Anatomy, has recorded
on the gythority of Scherer, the case of a woman ahgyring
under metro-peritonitis, in whom Scherer states that he found
perfectly neutral the blood which had been drawn from the
vein in blood-letting. Vogel, who relates this fact without deny—
ing it, and even without discussing it, remarks, nevertheless, that
he has never observed anything similar. For my part, I have to
say that the alkaline condition of the blood is in my eyes * general
law, to which hitherto I have found no exception. As to the
instances of which Vogel has in like mannexr spoken, and in which
the blood was found acid, I cannot admit their validity. He pro-
ceeds, in his further discussion of the subject, without saying that
my negation applies only to cases in which the blood examined
was that of living individuals. Vogel, indeed, affirms that he has
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sometimes found the blood acid after death , but this acidity was
then the effect of decomposition which the blood had wunder-
gone it was no longer * fact of disease.

The liquids which are formed from the blood are seldom found
in the neutral state. MOSt commonly, either they continue alka-
line, like the blood from which they proceed; or they present an
acid reaction more or less decided. This is what takes place in
the physiological state- I mew proceed t° inquire what change
the interposition and pregence Of disease pgy, communicate in
this respect to these fluids.

Previously, however, it is necessary to establish one fact. This
ig, that at the most of the surfaces of the body, external and inter-
nal, there are arriving at ome and the same time several liquids,
which most frequently present different reactions; so that, if the
inquirer be apprised of this cii‘cumstancel he mlght commit a mis-
take by ascribing to a change in reaction in one of these ]_j_quj_ds
that which depends solely on the accidental predominance of the
other.

For instance, the skin secretes two materials with different re-
actions . one is acj_d, 2it is the perspiration . the other is a]_ka]_inel
?it is the sebaceous matter.

Whatever be the conditions of health or {disease, in which I
have examined the perspiration, I h.a‘v'e found it most commonly
acid, sometimes neutral, never alkaline.

I have specified above in what conditiogs I have established the
neutral nature of the pergpiration. IF s when it is aytrepely
abundant. No disease removes its acidity; by =e disease is it
rendered alkaline. In typhous feverls, however se‘velre they may be,
the acidity of the perspiration continues. NoOr is it true that this
quallty disappears in true diabetes, = diseése in which, further,
there are more frequent opportunities than 18 ysually supposed, of
being convinced of the properties ©f the perspiration; for in dia-
betic patients the cutaneous perspiration ¢ ©ft€n gugmented : and
I have seen diabetic patients, who, when arrived at a very ad-
vanced gtage Of the disease, presented, either in the course of the
day °* during the night, very @bundant gyeatings, though they
were not ]abouring under pulmonary tubercles.

The skin, nevertheless, does not eyerywhere present == acid
reaction ; and in several points, even where it is covered with per-
spiration, it pay exhibit a reaction perfectly alkaline. These
pOil’ltS are those in which are numerous sebaceous follicles ; for in-
stance, on the nose in some persons, and more generally in the
hollow of the arm-pits, over the eyebrows, and in various other
parts provided with hairs. It 1s certainly not the perspiration
which in these parts requires peculiar properties; that is not the
secretion which becomes alkaline. It is the fat matter contained in
the follicles which, in parts of the skin in which it is abundant,
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produces this reaction. This phenomenon, nevertheless, is not
constant. While it is very -well marked in certain individuals, it

is not observed in others; and, further, it is pregent or absent
independently of every special condition of health or disease.
Perspiration, then, is not Simply the water of the blood which
has escaped through the skin loaded with a greater °F less amount
of the principles of the serum. If such were the nature of the
perspiration, then it ought to be alkaline, as is the serum of the
blood, and as are the greater number of the liquids which are se-
parated from the blood at the surface of the gkin. Thus the
liquid furnished py = portion of the gkin, which has been irritated
either [y = burn or by the gzpplication Of @ common blister, or
that produced by strong hartshorn, always presents a marked al-
kaline character. The fluid contained in the vesicles of herpes,
or of ekzema, or in the blebs of pemphigus, i in like mannex al-
ways alkaline. In all these instances, in which a process Of con-

gestion more ox less intense precedes the exudation, it must be
admitted that it is the serum Of the blood yhich, modified only

as to the respective proportion of these elements, is expelled from
the yegsels, and is effused on the free (gpidermal) surface of the skin.
There is,nevertheless, ene vesicular eyyption Which is §igtinguished
from all others by this circumstance, that the appearance ©f the ve-
sicles is preceded by = symptom ©f congestion, and that it is the
first and the only appreciable pathological element. — This jgjthe
eruption known by the name of gsuydamina, = species of miliary
eruption. By @ remarkable exception, the liquid of the sudamina
differs from that of all the other vesicular affections of the gkin in
this circumstance, that, instead of heing alkaline, it is, on the
contrarv, remarkably acid; and in it we find no trace of albumen,
while this principle is met with in all the others. The fluid of

the sudamina i, therefore, the product ©f = peculiar process quite
different from that which causes the other vesicular

. m , : eruptions.
This 1iquig, in its acid reaction, and its want of alhumen, entirely
resembles sweat. Often algo, in the state of disease, we see su-

damina produced in individuals who have very profuse sweats,
but this last circumstance is not the sole cause of the occurrence
of this form of eryption; for, in many instances of typhoid fevers,
we Observe multiplied sudamina covering the skin of the trunk,
of the neck, and of the extremities, without sweating perceptibly
taking place.

On the mucous membranes, in a degree still greater than on
the gkin, we find almost in all instances at the same time liquids
of different kinds, and usually of different chemical reaction.
Hence arises a certain difficulty in discerning, amidst this associa-
tion of 1iquids, the reaction which belongs to each . hence, also,
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proceed the chances of error which have not in all cases been
avoided.

In all parts of their extent, the mucous membranes in their
healthy state famish like the skin an acid principle. This prin-
ciple exists in the transparent and globule-less fluid which these
membranes geparate from the blood in their physiological condi-
tion. But if, as is frequently the case, there be substituted in
the place of this liquid == opake matter with glgphyles, the acid
reaction disappears, and its place is Supplied by = well-marked
alkaline reaction. Thus we find uniformly alkaline the opake
mucus wWhich is so readily secreted by the mucous membranes, =s
soon as they have become the seat of an acute or chronic inflam-
matory process. W liquids, for example, =re = strongly alka-
line as is the puriform mucus furnished by the nasal cavities in
cases Of coryza, 1IN bronchitic attacks, the matter expectorated

presents sufficiently often united the two species of reaction, acid
and alkaline . the portions of this matter which remain transparent

are acid; those which have become opake are alkaline ; and those
two reactions are observed to remain perfectly distinct beside each
other.

The mucous membrane of the pouth, including that which
covers the two surfaces of the tongue, presents = reaction, which
is not at all times the same. If examined in the morning, before
any food has been taken, it presents in the great majority of cases
an acid reaction; but in the course of the day this condition
changes, and becomes alkaline. The first sort of reaction belongs
to the matter furnished by the buccal mucous membrane; the
second belongs to the saliva. It is, therefore, = mistake to say
that the acidity of the mouth is gying to a morbid state of the
stomach, and particularly that it denotes the presence of inflam-
mation of the stomach. Acidity of the mouth is not a pathologi-
cal fact. It is observed in persons in the best possible health, in
those who digest in the most healthy manner, and it may be found
in the most opposite diseases. It disappears as soom as = certain
quantity of saliva is caused to flow into the mouth ; it is observed
to be much moxe gtrongly marked, in proportion == the period at
which it is examined is longer after that at which food has been
taken; and hence it is easy to understand how this reaction is
stronger and more enduring in diseases, in which for a certain
time a system of strict diet has been observed.

Thus, therefore, the liquid which is separated from the mucous
membrane of the moyth, is, in the physiological state, acid; and
such it remains, in all possible forms of the pathological state. In
those instances in which the mouth shows itself to be alkaline or
neutral, that is not because this liquid has changed its nature. It
is because its secretion has ceased, or because its chemical re-
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action is disguised by that of another liquid, which derives its
origin not from the mucous membrane.

When, after death, = slip of tumsol paper is applied over the
mucous membrane of the mouth, mest commonly we observe that
this paper is very decidedly reddened , sometimes it remains blue ;
but never has the gastric mucous membrane pregented t© m< any
alkaline reaction. As to the acid reaction of the stomach, I have
observed it, both in the instances in which the stomach contained
the remains of food, and in those instances in which for a ]ong
time no digestion could have taken place. By what means are we
to reconcile these facts with others furnished by experimental
physiology, and the result of which is to ghow, that the stomach
would evince acid reaction only when stimulated Ly the presence
of food or of different forejgn bodies, while, when it is empty, it
presents ne alkaline reaction whatever? This is not what I have
found to be the case in the human body . The various morbid
states, in the midst of which patients are overtaken by death, have
not gppeared to me to induce gpy modifications in the nature of
the reaction of the stomach. I have found it acid in the most
different di sorders , in typhus fever, in acute inflammations of the
lung, it pulmonary consumption, in albuminuria, in true diabetes.
This same acid reaction is further found, in a manner very nearly
uniform, in the matters rejected from the stomach in the act of
vomiting. There are among others few gybstances, which com-
municate to turnsol paper =° decided a red colour as the black mat-
ter formed by the blood, which is so often vomited by patients
labouring under a cancerous affection of the stomach.

Further, itis sufficiently common to find in the human gyhject
after degth, an acid reaction in the mucous membrane of the duo-
denum and in that of the jejunum. Nevertheless, as in this portion
of the alimentary canal, there are received from the liver and the
pancreas, [luids of alkaline characters ; it is not yery uncommon
to observe this gpecieg Of reaction in the guodenum, and even be-
low that bowel. In the large intestine, I have in all instances
ascertained a well-marked alkaline reaction.

I have yet to examine the nature of the reaction presented by
the fluids secreted by several of the glands.

The tears have appeared to me to be uniformly alkaline. The
same 15 true of the saliva. It has been stated, that in certain condi-
tions of disease the saliva might lose the alkaline element, which
constitutes its normal character, and might become acid. I think
myself entitled to conclude, from my researches on this subject,
that this result never takes place, and that to no disease is given
the power of converting the saliva into an acid liquid. I have al-
ready said that in many persons, Whether in health or under gigeage,
the mouth presents = most decided acid reaction. This species
of reaction has been erroneously ascribed to the saliva. It is easy
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£0 prove that this acid reaction is not the effect of the galiva, by
introducing into the mouth any sapid body; under the influence
of such body = quantity of saliva flows rapidly into the mouth,
and from that moment we find in the cavity of the mouth a well-
marked alkaline reaction. This fact shows that in this instance it
is not the saliva which is acid; it is the liquid which is furnished
by the mucous membrane of the mouth. It is. therefore, mani-
festly = mistake toagsert, that in inflammations of the stomach the
saliva becomcs acid. An error is in like manner committed, when
it is asserted that in diabetic patients the saliva acquires acid pyro-
perties. Often, unquestionably, in diabetic patientg, we find in
the whole mouth an acid reaction, but this phenomenon is not
peculiar to diabetes; and no more in this disease than in others
does the acid reaction depend °» the saliva. In order to be cer-
tainly convinced of this fact, I have caused diabetic patients who
presented this reaction to chew a little of the root of pellitory;
by this means I have produced’ in a few instances, an abundant
flow of saliva; and I have found, without doubt’ that this liquid
preserved its ordinary alkaline character. Thus falls to the ground
one Of the principal arguments Which gpeculators have employed in
order to guypport the hypothesis, according to which the formation

glycosuria s regarded == the product of the acidification, either
of the blood, or of other fluids of the animal economy.

In the state of health, the urine, when it has not remained too
long in the bladder, and if it be examined shortly after it is
voided, s always acid.  This acidity, however, may become yery
feeble, or even may disappear, and be succeeded by = neutral gtate,
if a very large quantity of drink has been introduced into the
stomach, and if at the same time a copious diaphoresis do not
take place. Under the influence of this latter process, the acidity
of the urine is increased in a remarkable manner.

Some accidental circumstances may, in a person in good health,
render the yrine, for the moment, alkaline. Thus it may Pe-
come alkaline in consequence of the introduction of yater, loaded
with alkaline galts, into the stomach; it may acquire alkaline
properties during the use, mere or less Jengthened, ©f a diet ex-
clusively vegetable. The privation ©f food, however ]gpg con-
tinued, does not deprive the urine of man of its acidity. But
a remarkable circumstance jg that we see in some convalescents
the urine become transitorily alkaline, at the time when we begin
to allow them to take food.

In diseases, the numerous modifications which the urine under-
goes in its composition, do not deprive it of its acidity; and if
it loses this character, it is in consequence of influences of a
character quite gpecial, which I shall immediately explain. How
multiplied seever have been ., observations on this point, I
have yet to find an instance in which, by the influence of disease
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alone, the urine paggeg from the kidneys in the state of an alka-
line fluid. To wme it is eyident, that there is an error in the
observations of those persons who have gtated, that in typhoid
fever the urine becomes alkaline. Already has this assertion
been controverted b.y M‘. Rayer; ?nd in his work on Diseases of
the Kidneys we find it stated, " that having investigated the
nature of the reaction of the urine in fifty cases of typhoid fever,
not one was found, in which it had become alkaline.ll My own
researches have led to the same result. Whatever be the form
which the disease has aggumed, however intense yjght be its se-
verity, and even in its most advanced adynamic period, I have
at all times found the urine decidedly acid. In those cases even
in which the urine had remained a 101’19 time in the pladder, and in
which the urine examined by me had been withdrawn by the
catheter, it retained most usually its acidity. The opinion that
in severe fevers the urine becomes alkaline, appears o me rather
to have been delivered under the influence of certain hypotheti—
cal ideas than from any attentive observation of facts.

We read in several gaythors, that the diseases of the spinal
chord possess the power of modifying the secretion of the kid-
neys in such a manner as to render the urine alkaline. In this
respect these authors have manifestly confounded two different
things. When in a person labouring under a disease of the
rachidial marrow, the bladder remains gound, the urine which it
contains enters it in an acid gtate, and is discharged from it in
like manner acid. But if, on the contrary, the mucous mem-
brane of the bladder has become the seat of a purulent secretion,
the urine then is changed within this receptacle, and there be-
comes alkaline. This phenomenon, however, takes place suffi-
ciently often 1in proportion to the frequency of affections of the
bladder, at a period mere or less advanced of diseases of the
spinal marrow. The affections of the bladder ,y., in truth, the
only morbid condition which I have seen render the urine alka-
line ; not that, however, which proceeds from the kidneys, but
that which is contained within the bladder. The change which
the wurine then yndergoes 5 = phenomenon entirely chemical.
Placed in contact with purulent matter or other morbid products
furnished py the pladder, the urine is decomposed and becomes
ammoniacal.  Further, purulent matter itself, whatever be its
source, is a fluid in all instances alkaline; we find it acid only

in some instances in which it has become changed in consequence

of prolonged exposure to the air.  The copgtaney Of the alkaline
character of pyrylent matter is, further, = consequence ©f its na-
ture. What is purulent matter in truth except serum of the
blood, in the midst of which are gpontaneously developed special
globules ? Purulent matter, therefore, must in all cases be alka-
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line at the moment of its formation, as are always both blood
and the different morbid serous fluids.

Thus, therefore, the different fluids of the animal economy
exhibit, in the nature of their reaction, whether it be acid or al-
kaline, = degree ©f uniformity infinitely greater than might have
been imagined. Amidst the varied modifications which the
state of disease communicates to the composition of these flyids,
disease possesses DOt the poyer of changing their mode of reQCtion.’
and in all instances they proceed with like properties in this
respect, from the apparatus which separates them from the blood.
The unchangeable character of the secretion of the alkaline and
acid principles of the animal fluids is therefore a law of the phy-
siological state, as well as of the pathological state; and the pre-
servation of this law must be very important, since it continues,
without exception, modified only in the case of the yrine, in a

temporary manner, by certain influences depending on dietetic
conditions.



