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consideration in reference to diuretic agents. As the kid-
neys derive their secretion altogether from the blood, a
certain amount of vascularity is of course the normal con-
dition. - And all medicines which act directly in increasing
the quantity of urine, do so by stimulating these organs,
and consequently producing an increased access of blood to
them. But this access must be bounded within well de-
fined limits, for if it pass beyond a certain point, the in-
creased vascularity impedes and prevents secretion, rather
than assists it, and this brings us to the recognition of two
important points: first, that blood letting may promote
diuresis, aud secondly, that any agent whose immediate
effect is to stimulate the kidneys into increased action, may
if injudiciously employed have exactly the opposite effect.

Let me illustrate these assertions by examples. Tur-
pentine or cantharides, when given in small guautities,
become absorbed, enter the blood, and pass out by the kid-
neys. In their transit, the volatile oil of the one, and the
irritant principle of the other, stimulate the urinary sur-
faces, from the pelvis of the kidneys to the mucous mem-
brane of the bladder, provoking an increased secretion from
the various tissues and organs it is brought into contact
with. Hence there is an augmented secretion of urine,
and the remedies become, under certain circumstances, val-
nable medicinal agents. Buf suppose the dose of the can-
tharides or of turpentine be very much increased, there re-
ults then still greater vascularity of the kidneys, so much so -
that the function is in a measure arrested, and the medi-
cine, far from being useful, has been productive of absolute
injury.

“Again, it not unfrequently happens, either from struc-
tural disease in the kidneys themselves, or elsewhere, that
there is an undue accumulation of blood in their structure,
totally unfitting them for healthy secretion, and manifested
by the appearance of bloody or serous urine. Here, also, all
stimulants must prove injurious. But blood-letting, by
iﬁrectly abstracting blood, hydragogue cathartics, by in-
directly accomplishing the same purpose, or tartrate of an-
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timony, by lowering the force of the circulation, all occa-.
sion ultimately the same effect. The congested kidneys,
relieved from their engorged condition, resume their pro-
per function ; and in this way blood-letting, tartrate of
antimony, and hydragogue cathartics, might be considered
indirect diuretics ; but you must recollect that the liver or
the lungs might be relieved in the same way ; and, there-
fure, the term diuretic, as indicative of a special inﬂuence, '
is not applicable to them. :
You may be called, for example, to a case of this char—
acter. An individual, advanced in life, has been exposed
to cold, and shortly afterwards has a chill, followed by
vomiting. The vomiting persists for several days in spite
of the usual remedial means, and is found to consist of al-
kaline instead of acid matters ; there is no evidence of any
inflammatory lesion of the stomach, and there is either
complete suppression of urine, or the discharge is very
small, highly colored, and copiously intermixed with blood.
Now what is the explanation of the phenomena thus pre-
sented? The patient, from exposure to cold, has experi-
enced a general congestion of the abdominal organs, more
particularly the kidneys. Their secretion being thus sud-
denly arrested, and retained in the blood, a portion of it,
the urea for example, endeavors to seek an outlet through
the mucous coat of the stomach, thus accounting for the
vomiting, and the alkaline character of the matters thrown
off, for it has undergone decomposition and become changed
into carbonic acid and ammonia. Such a case as this must
necessarily end fatally unless relief is obtained either spon-
taneously or by judicious interference. And the latter
should manifestly consist in the abstraction of blood from
the loins, or the anus, or both, and such revulsive measures
as are calculated to restore the suffering organs to their
healthy condition: All treatment to the stomach alone
would be but a waste of means, and a loss of valuable time,
I have adduced the preceding illustration for two reasons.
Partly to show the relation of blood-letting in restoring
the function of the kidneys; and partly, also, to demon-
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strate the important part these organs play in many dis-
eased conditions, and the necessity of making inquiry in
all obscure affections, as to their proper performance.

Allow me, in continuing this subject, to bring before
you a few more instances of the value of correct pathologi-
cal ideas, before you can hope to have a proper understand.
ing of the rationale of the mode of operation of diuretic
medicines.

All remedial substances intended to influence the kid-
neys must first enter the blood and be brought into direct
contact with them. And in diseases in which an extreme-
ly irritable condition of the gastro-intestinal membrane
exists, diuresis is often excited with great difficulty ; and
it 1s scarcely possible to cause any remedy to reach the
urine by direct absorption. Where there is any consider-
able diarrhea, and copious liquid stools are excreted from
the bowels, the urine is always scanty and high colored,
a condition .necessarily arising from its concentration;
water freely exuding through the intestines from the blood,
and hence, but little is left to escape by the kidneys. An
extreme instance of this state of things is found in epidemic
cholera ; here water is so rapidly pumped off through the
intestinal exhalents, that the blood is left absolutely viscid
and thick. Hence the nitrogenised elements which it is
the duty of the kidneys to excrete, cannot be removed in
consequence of the escape of the water by the intestines
which would normally have washed them from the circu-
lation ; and the patient oftentimes dies from a retention of
the poison in his circulation, which the kidneys are unable
to remove.

- I said at the commencement of this lecture that salines,
mercury, and digitalis, were all classed as diuretic medi-
cines. I have discussed the mode in which the first of
these operates, let me now consider mercury and digitalis.

Whenever a sluggish state of the portal circulation ex-
ists, either because the liver is congested, or has become
cirrhosed an obstacle is presented to the transit of the
blood from the intestinal capillaries to the vena porta.

2#
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Less blood passes through the liver and the ascending
cava to the heart, and consequently less to the renal ar-
teries. A smaller supply must therefore reach the kid-
neys, and the urine will become diminished in quantity.
In such cases, moreover, dropsy is very apt to occur, which
is to be regarded as a sort of vicarious effort to relicve the
congested state of the veins, by allowing the watery ele-
ments of the blood to filter through the walls of the small-
er vessels. We desire in such a case, to restore the func-
tion of the kidneys, partly with a view of removing the
dropsy, and partly for other reasons. It is useless here to
attempt to stimulate these organs into action with cantha-
rides, copaiba and squills, for this will result only in set-
ting up congestion, or perhaps inflammation, without in-
creasing the secretion of urine, simply because the fluid
elements are prevented from reaching the kidneys; and if
the alteration of the liver be structural and irremediable,
there is no dther course to be pursued but to endeavor to -
remove the dropsical effusion by remedies which, like
elaterium and scammony, exert a hydragogue influence on
the intestines. But the condition of the liver may be re-
mediable, and experience has shown that no substance
effects so promptly an increased discharge of urine in the
dropsy connected with congested or even contracted liver
as .blue pill. It does this by stimulating this organ into
action, more bile is secreted, the portal congestion is re-
lieved, the obstructed circulation through the heart and
to the kidneys is again established, and diuresis takes
place.

_The last of the indirect diuretics that I shall speak of is
dlglffi]lﬂ. I have told you in a previous lecture, that the
physiological action of this drug, was to diminish the force
ﬂﬂ_d frequency of the heart’s action. When the mitral
orifice of this organ has become contracted by disease, or
1t has undergone dilatation, and there is a loss of relation
EFE:EH 1:‘,5 cavities and their orifices, general congestion
= capillary vessels ensues and dropsy results, in the

idneys as elsewhere, evidenced in the first, by the escape
of serum containing albumen with the ordinary urinary
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dngredients. Here all shmula.tmg diuretics are not only
e Wmﬂau but absolutely injurious, while the guarded em-
g *pluymant of the infusion of digitalis by quieting the irrita-
e bility of the heart, and calming the irregular circulation,

- diminishes the congested state of the vascular system, and
acts indirectly as a most efficient diuretic.

‘I Have now gentlemen, at some length entered into an
explanation as to the mode in which an indirect diuretic
influence is effected, little remains to be said of those that
operate directly. Certain medicinal agents contain some
peculiar principle, generally a volatile oil ; and this prin-
ciple after absorption into the blood, seeks an exit by the
kidneys. Brought into direct contact with these organs,
it occasions irritation and a moderately increased afflux
of blood, and in accordance with the physiological law
that the function of a healthy secreting organ becomes
augmented in proportion to the increased supply of blood
sent to it, provided this increase is not sufficient to over-
power it, a large amount of urine is abstracted from the
blood, and the kidneys under these circumstances may be
said to have responded to the direct influence of the med-
icine,

The principal agents of this class are squill, juniper,
turpentine and cantharides. And in reference to their
operation, I would state that within a few years past, Dr.
Hammond of the army, has experimented with several of
these diuretic substances, with a view of determining their
physiological action. He shows that juniper increases the
amount of fluid discharged by the kidneys nearly one-third,
and squill one-sixth. Both, however, diminish the waste of
solid material, so that their efficacy is confined to dropsical
affections alone. Colchicum on the other hand, increases
the amount of solids as well as of fluid, and is therefore en-
titled to rank as an alterative, among which class of rem-
edies, you will remember I have placed it.

Let us now consider the therapeutic indications afforded
by this class of remedies. The obvious effect of diuretics
as you have seen, is to diminish the quantity of liquids
and solids in the circulation. It is true that the portion
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of the blood evacuated by them, is chiefly the water ; but
gome of the saline matters and also more or less of the or-
ganic constituents escape ; so that these m-edicines may be
considered depletory. Indeed they sometimes operate so
profusely, that they produce weakness approaching even
to prostration.

Another important effect consequent upon the dimidution
of the watery portion of the blood, is the promotion of ab-
sorption. It has been established by experiment, that the
blood vessels when their contents are materially dimin-
ished, take up water with avidity whenever they can find
it, to supply the loss. Thirst also results from the diuretic
action, with the obvious purpose of securing a supply of
liguid for absorption. But it is nottaken up solely from the
surfaces with external communication. The liquid in the
tissues and cavities is also absorbed, and hence the use of
this class of medicines in dropsy.

A third effect is to purify the blood of excrementitious
or foreign matter, which may by its retention, be a source
of injury and disease. ,

A fourth, which is produced by the stimulating diuret-
ics alone, is to irritate the lining membrane of the pelvis
and calices ‘of the kidneys the urinary passages and
the bladder, and thus not unfrequently either to alter the
diseased surface, or to excite the parts when debilitated
or paralyzed, to greater activity, ,

And lastly, by diluting the urine freely, as when an in-
creased amount of water is discharged, the secretion is ren-
dered less irritant to the parts with which it is brought
into.contact.

In accordance with these principles therefore, we find
these agents applicable to various diseased conditions.

.IIn the first place I would remark, that in all acute blood
diseases, or those in which certain changes have resulted in
this fluid, consequent upon peculiar diseased conditions,
there results an accumulation of effete material, which in
part explains the phenomena of the affection under which
the patient labors. Tt is of vast importance that this should

be eliminated, and as 4 general rule a certain amountis l
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anyl passed off by the kidneys. And I know of no rule
more important in the management of this class of diseases,
than that constant attention should be paid to the mode in
which these organs are performing their function. Through
these as I said, the greater part of the results derived
from the diseased processes is eliminated, and they should
be aided as far as possible by the various modes I have sug-
gested.

Their principal employment however, is in dropsical
effusions. But, before applying diuretics to this condition,
you must bear in mind, that dropsy is but a symptom of
congested blood vessels ; that the cause of this congestion
may be permanent and irremediable, or transient only,
and that in treating it you are but treating the results
of disease, and not the disease itself. Nevertheless, often-
times, this is all that can be effected, or it may be that you
can address remedies to the cause, and to the effect at the
same time. Thus, from a congested liver, there is en-
gorgement of the portal vein, and subsequently, effusion
into the peritoneal cavity. Hydragogue cathartics will,
in all probability, by producing copious serous discharges,
relieve the effusion ; there the remedy is addressed to the
effect alone ; but, suppose you combine together blue pill
and squill ; the first tends to relieve the engorged liver,
or the cause, while the squill stimulates the kidney into
increased action, and thus removes the effect. - Let me en-
deavor, in a few words, to define the relation of diuretics
to dropsy. »

First of all, if the effusion be occasioned by, or even if
it be coincident with an altered kidney, whether the change
consists in alteration or degeneration of structure on the one
hand, or simple congestion on the other, whether Bright’s
disease, scarlatina, or congestion from the effects of cold, all
direct diuretics are decidedly inadmissible. .In both, the
urine will contain albumen and perhaps blood, there will be
a deficient amount of the ordinary wurinary elements, and

A skose structural alteration exists, the microscope will evi-

dence the presence of certain of these structural elements
thrown off with the urine. Now this condition of the urinary

'.M



. 'AY\JPV\.\-Q&—"{{:U'-"() 26

gecretion evidences two facts, first, that the k:idneya are not
performing their function in a proper manner, and gec-
ondly, that they are prevented from doing it by the exist-
A ence of certain phystologieal changes. They are already
congested as the albuminous urine shows, and agents
whose mode of operation is to stimulate j;hem to inc;‘easeﬂ
action, would but add to the trouble already existing, in-
stead of removing it. = Here such means are to be
employed as the nature of the case may demand. Bleed-
ing and cupping over the loins, if the condition be
simply due to active congestion of the kidneys; blue pill
if the liver be the source of the evil, and digitalis and rest
if obstruction in the heart’s action occasion it. These then
are the measures to be adopted, and are in a peculiar sense
indirect diuretics, but such medicines as squill, cantha-
rides, nitrate of potassa, &c., are entirely out of place.
My limits forbid that I should enter more largely into this
subject of dropsy, but as a practical application of what I
have said, I would advise you in all cases, before resorting
to direct and irritating diuretic medicines, to examine into
the composition of the urine as well as its'quantity. Ifit
contains albumen, and more particularly if it is of low
specific gravity, they must be avoided, for if any effect at
all .ia occasioned by their administration, it can only be
an injurious one, . : .
Certain diuretic remedies are of vast service in inflam-
matory diseases of the kidneys and' urinary passages.
They operate by diluting the uring and rendering it less ir-
ritant to the inflamed membrane. For in these complaints
:‘.,hia secretion is often loaded to saturation and even beyond
1t with the saline and other ingredients, in consequence of
1.;he small proportion of the liquid eliminated. By increas-
1ng this, the salts which might otherwise be deposited, are
held in solution, and those dissolved are rendered less irri-
tant by the dilution. = , B
There are certain rules to be observed in the administra-
tion of these agents which may be readily deduced fr%
what has been already said. ' s HlofRE T S
First, all therapeutic agents intended to reach the kid-




"'27.

~ meys_mu: :'glt'her ‘be in solution when administered, or -
mabﬁgf being dissolved in the fluids contained in the

sﬁoml.e p‘F ‘small mtestmea, after .being swallowed. They
s nhquld be given when the stomach is empty, for as they

must rEach gne kidneys'through the medium of the blood,
Pwr mu is more hkelf to, occur just before & meal thﬂ.n
aking food.* “If the medmme be a saline, it should
be so dlluted as to hare # specific graﬂtj' dEGldEd]}" below
thgt of the ne;um of the bloed®; that is, they should.not
muta.ln more th %E per cent. of selid matters. If-not
gqu in thla dlaﬂe orm, & vety free use of water, . puie, or’
mutammg mncﬂnge, ghould follow thenr.

~ In the second plm:a, ﬂurmg the:r use, the state of the
akm shnu]d be attended to, and n.n ything like perﬁp:ratmn
avoided ; mor shuuld they, as a general rule, be  given at

the same tunja with catharkics or diaphoretics. * The patient
nhuuld be hpt edol, or. at ]eaat shoald not be allowed to
bapuma hentad as by too ;nnch }}e&-mvenng at night, dur-
ing" ‘their. admmlatru.tmn TRCT .

~ In the third place, it is as well t.hat the drinks takep
during the uge of diuretics should be cold.

And fuurthl y, care must,be taken that they do not act on
sthe' howela, fur this Wil mmpleteljr countéract their opera=
1hnn on the urinary urgam; pFor this reason, when they L
have jm; tt:naamfy to upe&ata as q,fithagnp& fhey almulrf be

, gwen in small and Tepeate dm; 'instead of large onts.
Cﬂmhlmqg a umnll Eﬁﬂ;ﬁ:ﬂy of iﬂﬂrphlﬂ *anth the diuretic
will often ‘check its pur : tgndency without integfering

_with its action on the ne:'s, and feay tharefurr; often.
be added mth-"adra.utag& o ] S b S

And now genllemen in e?mclnmuu, I thmk . have said
enough té show you f tha.t dmretms need n_ot be altngether un-
certain 'n.g«a*nt:ua‘gr “if tt;ey are .nsed w;th*’du,&dmcnmmatmn,

“and with a proper knnw].gd.ge uf glogical processes ;—
and that as direct or indirect reméds they are among the
most important in the whole matdriay medica. Reflect for
one moment what office in the economy the kiddeys fulfill.

'Not only are they a counterbalance for the perspiratory
function, so that when cne acts the more, the other secretes
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. some study and experience, and to the best of my knﬂl:"‘?*”

* the less, more urine in winter than summer. and more

" most- *importané “make théir exit Dy the ]ndq,e}n ‘
_ ubstpnces taken 1ntothe~ecunum y, either gs polson, aa"med—
icine, or as sfood, and which can sybserve .none ‘of:the

. purpuaes of the emhomy either for nutnhonﬂqr tﬁp.rl‘ﬂ!mh_ ,
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perspiration in summer than winter j—but their du!y \jlﬁﬂd_
is to prevent too great¥illness of the blood-vessels,” T‘p’é’sa
latter must take up the fluid prnaented “to’ them, but it is 3
the office of the kidneys to abutract any ‘excess fry‘m them,_ ;
and thus prbrent them from-being uver]nnded “Bat they
do more thag this : ®ll the materials fqrmed age f-pult" of

the disintegration of -the- body, niust find an outlet fhe

mast be thmwn opt, nnd th&kﬂl‘ﬂe?h w;n ‘are ﬂhe pru_:g:-' %

pal orgais to whmh‘ th,lﬂ p ylae is ﬂﬂpgafed ﬁi FARhE 5 - =
‘With all these manifold bffices then, how. uﬂ‘portndf 'ha-

comes a propler unﬂeramn&tng of fﬁe:r Functmn, syd the

mode in which .they are perfbm;uug I'.hm funci}uﬂ, ip “the

dta.gnnsm and progneki “of - «disease. '-D_mmﬁc!* a-rﬂjha_

agents which cause. th funct ""'tn‘*be {ﬂﬂf‘ hsed :/BOME

others seem to shmu'lﬂe
ance of their great Qﬁicq

*“mafters e‘llmmateti mW*'._

tmn dflﬂlﬂr&lmﬂ nnd‘ aum?n o!ﬁ dided v
knowlédge of the hga hrflgmb ”Pﬁh sé-org
mtlma'te rﬂatmh’th_ey* T

1 have attemPtedr gantld[ﬁq;ﬁ,

. ﬁt‘g préaeﬂt lécl'.ure, to

""-'gu'e .you a brief «puﬂmE of . the:;ahuna“iﬂ*ﬁf ‘a.ctm‘t'l"ﬂf this * X
: class of rer’tm{haf-agenta, It A8, E*h:bgect ﬁmt .eil'la.rgﬂ
‘a8 L gown, pq_d*uf;nﬁ.l 16 wugli -permit, mlght readily

-

embrace several morewle¥ttres, and will at all times be'

fourid ‘ta repay your cgrethl study. I have taughtyouto'
day, views that arg in many :especta not at all in accord=>
ance_ with generally received opinions, but which from |

*f'

ledge I believe to be true.









