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Sit HANS SLOANE Bart.

Prefident dtbe Rovyar CoLLEGE of
PHYsiciANS, Lﬁﬂdﬂn &,

S I R,

pess=ss==en H| F. Publication of the follow-
Al ing Lefure, read by your Com-
1 mand, is owinﬂ' n great meafure
fnowasewnet| to the Requcf’c of feveml of the
Famh;y and others, who heard it; but chief-
ly to Y our Defire, which as fonn as com-
municated bore with me the Authority of a
Command. For H g, who by hisown~ La-
bours has brought fo much Honour to the
Profeflion 1n general, has an undoubted
Right, ‘I think, to that of every Member
in the particular Body of which he is the
HEAD. Accordingly I have ventur’d to

expofe




DIEDITCAT IO

expofe it to publick Cenfure ; which from
the many Defets in it, I take for granted,
will be fevere enough : However I dar’d not
do even this without firft putting it under
your Patronage; well knowing that if you
pronounce favourably upon it, who from
your extenfive Knowledge, and large Expe-
rience, are {o defervedly eminent, the Gene-
rality will foften their Reflections.

Y OU cannot be furpriz’d, Sir, that I
thould be defirous of Your Protetion, if
you will but reflect on Your Merit, and the
Character You bear in the World. One,
who has made anrL NaTurE his Study,
has outgone the moft emulating of his Co-
temporaries both at Homeand Abroad, bears
{uch a Sway in the Phyfical W orld, without
caballing for a Reputation, or ufing the low
Methods too frequently taken to raife one,
muft furely be a defirable Patron: and if
this Pittance of a Performance happens to
pleafe you as much in the Reading, asit

feem’d



DEDICATIO N.
to do upon Hearing it, I flatter my felf
that it will meet with your Approbation.

I N Difcourfes of this fort much Novelty is
not to be expected; the Defign of them being
to fet before the Audience in a clear Light
and narrow Compafs the sta T E p Rules and
EsTABLISH'D Laws of the Science they
treat of, as well as to communicate what may
have occurr’d to private Obfervation: If
therefore the Defcription of the Parts is juit,
their Ufes and Powers properly afcertain’d,
the Diftempers incident to them rightly in-
veftigated, it 1s fufficient. This will an-
fwer the Defign of the FOUNDER,
which if I have fucceeded in, it will be lucky;
if any thing 1s advanc’d befides, that may
be of Ufe to the Stadents of the Science, 1
thall be very well pleas’d ; and if the Per-
formance upon the Whole is not fo mean as
to be a Difgrace to that Learned BODY,
of whichl am a Member, and whofe Ho-

nour I hold in the greateft Eftimation, 1

fhall be fully fatisfy’d.
8 5 BlD



DEDICAT IO AN.

T HE two firlt Seitions of this Leffure,
with the firft part of the Third, were fi-
nifh’d four Years ago, upon recerving your
Orders for undertaking it ; the laft upon the
Stone of the Bladder has been added fince, to
make the Subjet more Complete. Such
as it is, I now offer it to You, as a Token of

my Refpect, being

S IR,
Your very bumble Servant,

William Rutty.
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N purfuance to the Inftitution of this Lecture,
= -; which obliges me to read upon fome particular
' ':I. Parts of the Body, and upon two or more Dif-
{." n@| tempers that are incident to fuch Parts, I

i *\4’7‘ e

#| have pitch'd upon thofe that are form'd for the
1' SN oti Separation of the Urine, or are immediately
fubf'erwent to it afterwards in its Paffage out of the Body :
which I have taken more out of Neceflity than Choice ; the
moft confiderable Organs having been treated of already by
fome of our learned Members, whofe Notions and Obfervations
I can’t pretend to amend. To rthis purpofe it is necefary,
before 1 enter upon the Difeafes that affect them, to give an
Anatomical Delcription of the Urinary Paffages, and to en-
quire into the Nature of the Fluid feercted by them, and flow-
ing through them; as the Knowledge of thefe will lead us ;10
3 B the
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the Ufes and Powers peculiar to cach, and thereby inform
us in great meafure, by what means they become fo alter'd and.
vitiated, as to produce the Diffempers we fhall give an account:
of : And by fuch a Method, as I take it, the * Founder’s Defign:
will be beft anfwer'd, in ordering this Lecure to be read over
a human Body.

T HE firft then that are concern’d, and prefent themfelves to
our Infpection, are the Kzdueys » which, asis commonly known,
are fituate in a duplicature of the Peritonenm, one on each
fide ; the right between the Liver and the MufCulus Lumbaris,
or Pfias ; the left between the Spleen -and the fame Mufele on
that fide. In human Subjecs the Right is plac’d lower than the
Left, in order to make more room for the large /7iféus of the
Liver, as in Brutes frequently the contrary; not only as the
prone Situation of their Bodies does not require fuch a Pofition,
the Liver in them projecting forwards and downwards, and thence
leaving a greater Space for the right Kidney ; but becaufe thefe
Animals being very voracious, their Stomachs are often fo dift
rended with Food, that it was neceffary to place the left Kid-
ney lower, to prevent its being comprefs'd by this Organ (toge-
ther with the Spleen) during fo great a Diftenfion.

T H E Kidneys are cover’d with two Coats or Membranes; the
exterior of which is borrow’d from the Perironeum, and en-
velops them but loofely, generally abounding with Far; which
not only lubricates their Surface, but forms a proper Nidus,
wherein they lay fecure from the preflure and acion of the cir-
cumjacent Parts, Their interior or preper Coat is only a Pro-
duction of the outer Integument of the Blood-Veflels, for which
reafon it adheres clofely to their Surface; tho not fo firmly,

but it may be feparated from it, without any confiderable Lace-
ration of their Subftance.

THEY are connected to different Parts, in order either to keep
them in their juft Sitvation, or to communicate their proper
Fluids to each other. The Tunica adipofa frongly affixes them

3 to
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to the Loins, and prevents their falling down into the Cavity of
the Abdomen, which wow’d occafion the fides of the emulgent
Veffels to collaple at their Orifices next the great Blood-Veffels,
and thereby take oft any Communication between them and
the Kidneys. As a farther Security, the Right is fometimes
connected to the Liver, fometimes to the Imteflinum cecum,
and the left to the Colon and Spleen. They communicate with
the Aorra and Vena Cava, by means of the Emulgents, and
Arteria, and Vena adipofa, and have a near Relation to the
Bladder by means of the Urezers.

THEY have Nerves from the Intercoftals and {pinal Marrow,
which together form the Plexus Renalis, though very few in
number, and their Twigs very fmall ; feeming only defign’d to
be fubfervient to the other Veffels that are immediately employ’d
in the Secretion of Urine: but they are pretty plentifully {tock’d
with Lymphaticks; lome of which coming out of their con-
cave Side, and making feveral Anaftomofes in various places,
are at lengh inferted into a Gland in human Bodies, and thence
carry the Lymph to the Receptacuium Chyli; whillt others
arifing from their gibbofé Side, form a double Trunk : one of
which creeping upwards, the other downwards along their
Back, and both making a Flexure towards the Emulgent Velfels,
terminate likewile in a Gland, and thence proceed to the fame
Receptacle. Thefe Lymphaticks fpring from {fo minute an Ori-
gin, that it efcapes the Eye, though affifted by the belt Micro-
icope, which has occafion’d variety of Conjectures concerning
them : But Nwck’s Experiments *, from whom I have taken
this Account, (not being able my felf to trace their Beginning)
have taught wus, that they arife from the Capillary Branches of
the Emulgent Arterties : for by blowing into this Artery, the
Flatus cafily pals’d into thefe Dué?s, and diftended them, As
this Experiment demonftrates the Communication between thefe
Veflels, it at the fame time gives us an infight into the ufc of
the Lymphaticks of thefe Parts; which is to receive and carry
off the Lymph from the Blood brought for the Nourifhment of
the Kidney, as the Urinary Tubes reccive the excrementitious
Parts, or the Urine. '

* Nuckii adenographia, cap. ¢. p, ¢1.

B 2 WE
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W E come now to the Body of the Kidneys, whole external
Superficics in A7wts is uniform and even, but in Infants
rough and uncqual, being divided as it were into diltinct Lobes;

which has made feveral imagine the Kidwey to be compos'd of
a Number of conglomerate Glands: but its mward Structure

has occafion’d a grear Variety of Opinions * fuitable to the
Philofophy in vogue at the Time the Authors wrote concerning
them: To examine which is now altogether needlefs, becaufe the
modern Improvements in Anatomy have demonftrated them to
be fo many Fictions of learned Men. It will however be worth
while to take notice, that the great Hippocrates 1 obferving
the Matrer contain’d in the Glands to be White, and refembling
Phlegm or Pituita, afcribes a Ule to them of receiving any re-
dundancy of Moifture in the Body, which by the peculiar fpon-
ginefs of their Subftance they attract ; and accordingly tells us,
that the Kidneys abounding with much Humidity have Glands,
and thefe larger than in any other Part. From this Defcription
of the largenefs of thefe Glands, it is certain Hippocrates did
not fay this from obferving the inward Structure of the Kid-
neys, but from reflecting on the Quantity of Urine proceeding
from them; which, according to his Notion, muft have Glands
proportionably large to attract and percolate it. But however,
what he concluded from his penetrating Sagacity laid a good
Foundation for farther Anatomical Inquiries into their Make;
which it is a wonder were attended for fo many Ages after
him with fo little Succefs, excepting only by Aretews, who
{fays the {fame thing}. And indeed I muft fay thus much
for the honour of this grear Father of Phyfick, (tho it has
been endeavour'd to make us believe the contrary) that even
in this kwowing Age || whoever will take the pains to read
him, and has the proper Requifites to underftand him, will
find Gains worthy of bis Labour, and upon many Accounts be-
come the better Phyfician for it.

* Vid. Ariftotle, Galen, Vefalias, Fallopius, Highmore, Veflingius, Barthofin,  § Lib.
de glandulis, T Lib. 2. de Caufis, &ec. Av@torum Morborum, cap. 3. Id. diuoe-
norum morb, cap. 4. | Blackmore's Preface io his Effay on the Small-Poe:.

THE
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THE firft Author, who gives a Defcription of all the confti-
tuent Parcs of the Kidwey, that comes pear the Fa&, is Bar-
tholomaus Euflachius, a Scholar and Cotemporary of Vefalius.
He oblerves, that in fome Animals, as Bulls, Bears, &¢. the
Kidneys have Glands, which appear very conipicuous, both in
the exrerior and interior part of them: but that in human Bodies
thefe glandulous Subftances are found in the inmoft part of the
Kidney only *, and are plac’d in that particular part of i,
where the Branches of the ‘Ureter terminate, covering the ex-
tremity of ecach Branch ; which Glands being divided length-
ways, certain Furrows or little Channels may be perceiv’d, like
fo many fmall Hairs, thro’ which he does not doubt, but that
the Urine percolates f. This Account has a very near Refem-
blance of their real Structure: but ar the fame time it proves,
that he miltook the Caruncule Papillares for Glands, as he
did the Interftices between the Urinary Duéts for Channels to
convey the Urine; for he does not admit of any Tubes for
this purpofe : but in oppofition to fome,who imagin’d thefe {fmall
Filaments might be fo many minute Veflels, he gives it as bis
Opinion, that they are only Furrows elegantly engrav'd in the
Subftance of the Kidney §.

THESE Miftakes are re€tify’d by Bellinz, who was the firlt
Difcoverer of the Urinary Duéfs; (though very likely the
former Author gave him the Hint) and has allo fhewn from
whence they fpring, and how they are propagated {1. From what
has been wrote by him, and from reiterated Infpe@ions and Ex-
periments fince his Time, it appears, that the Subftance of the
Kidney is only a Congeries of Blood-Veflels and Excretory
Dué@s wrapt up in one common Covering : for the Emulgent Tab. 1.
Artery, which goes off from the Trunk of the 4orta, in it % ®
Progrefs toward the Kidney divides firft into two Branches, and
thele again into two, three, and fometimes four more, which
pierce the concave Side of it; when they immediately difperfe
themfelves between the Coats of the Pelves.  Thele at their exaz
from hence, fend off fmaller Branches ; which being incurvated,
and meeting each other, form feveral 4naflomofes. From thele,

* De Renam ftrultura, cap. 2. 4 ap. 7. $ Id.cap. 37. it De

firudturd Ren. p.1s.
towards
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towards the gibbofé part of the Kidney, arile {till more minute
Ramifications, which are propagated to the outer Superficies,
and by their different Convolutions and Contortions there forma
{ort of Net-work, not unlike a Ball of Silk ; but before their ultimate
Branches lofe their Form, and aflume that of Excretory Duéls,
they change their circular Progrefs into a {erpentine one *. From
the Extremitics of thefe capillary arterial Branches arife the
Feins, which being divided into the like Ramifications (tho
differently modify’d) are inclos’d in one common Capfirle with
the Artery, and accompany it throughout the whole Kidney,
going out where the Artery enters, and terminating in the Cava.
In fome Brutes of the Cat-kind this Vein is differently difpos'd =
for inftead of accompanying the Artery within the Kidney, it
propagates its Branches upon the Swrface, as you may fee in
fome very curious Preparations of Mr, Ranby’s here given.

NEXT within thefe appears a Number of {mall Filaments,
which look like fle/by Fibres, but are really membranous and
hollow, and agree with other excretory Dués both in Sub-
ftance and Ufe. Thele were firflt found out by Beliini, and
are therefore calld Twbuli Belliniani : They feem to fpring
from the Sides of the Capillary Arteries, and extending them-
felves in a right Line towards the Centre or Pelvis of the
Kidney, are colle@ed at their Extremities into twelve Claffes,
and form the Papille, which are nothing elfe but the Endings
of thefe Du&s fo colle¢ted together, and not Glands, as Eu-
Slachius fuppos’™d. ‘The remaining part of the Kidney is pof-
{efS’d by a Dilatation of the Urefer, which forms the Pelvis,
and then {ends off twelve Branches call'd Fiffule Membranacee,
which join the Papille, and bave Fat interfpers’d between
cach of them for the Lubrication of their Subftance,

T HIS Difpofition and Communication of the Veflels in the
Kidneys eafily appears, by blowing into the Emulgent Artery, or
injeting a colour’d Liquor into it, which will not only very
much diftend the whole, but will pafs into the Emulgent Veins,
the Tubes juft mention’d, and fometimes the Urerer it felf,

* Ruyfchs Thefaur. 6. p. 13.

BUT
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BU'T befides this aggregate of Veflels, the accurate Malpighins
has obfery’d a confiderable Number of exceeding {mall Bodies, of
a round Figure like the Eggs of Fifh, which are annex’d to the
ends of the Arreries, and plac’d between them and the Tubuls
‘Orinarii; to the laft of which they are likewife join'd by their
proper Excretory Ducls, and correfpond to them in Number
and which upon filling the Emulgent Artery with Ink, will alfo,
he fays, appear ting’d withit, and their Adhefion to the Capil-
lary Branches thereby difcover’d *.  This has occafion’d Anato-
mifts to differ about the Structure of this Part of the Kidney :
Malpighins will have thefe Appearances to be diftin&t Glands,
and the immediate In{truments of the Secretion of Urine,

- THE curious Dr. Ruy/ch abfolutely denies that there are any
fuch Veficular Bodies in this Part, and confirms his Judgment
by repeated Injections, which difcover'd the immediate conti-
nuity of the Arteries and Urinary Ducts without any inter-
vening Subftance  : He acknowledges indeed to have obferv’d
certain round dlaphanuus Bodies in the middle of the Kidney,
but they were not in number fufficient to anfwer the Ends aC
fign’d $; and even thefe vanifh’d upon Injection, and confequent-
ly could not be Glands tt. The Queftion between them then is
not whether there are Glands in the Kidney, for they both al-
low that ; but concerning the intimate Structure of that pat-
ticular Part of them, which is the immediate féparating Organ

The one being of opinion that the Blood is alter'd, or in other
words, the Urine is fecreted in thefe membranous Follicles,
which afterwards empty themfelves thro’ their own proper
Excrerory Du&sinto thofe of Bellini: The other, that there
are none fuch ; and if there were, yet that they are not diftinct
Glands, but that the Percolation is fimply made by the Orifi-
ces of the Bellinian Dudls themfelves.

IF it be lawful in #his Place to enter into the nicer Parts of A-
natomy, we may obferve, that Dr. Ruy/c/’s Aflertions are very
much confirm’d by feveral Preparations of this Part ; in which
© % De Renibus, cap. 3. + Thefaur. 2. pag. G4, 6%, F 1d. pag. 64,

1t Thefaur. 1. p. 34, 58.
the
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the fpherical Bodies that feem'd to be {fo many Glands before
they were injected, appear after it to be only the Convolutions
of the Capillary Branches of the Emulgent Artery, which the
inje¢ted Liquor fubtilly permeates, and paffes directly thence
into the Twbuli VUrinarii. This is more eafily feen in the
Kidneys of Infants, which are the propereft for this purpofe,
becaufe they are of a loofer Contexture, and divided in a man-
ner into Clufters of Glands ; {o that if thefe membranous Folli-
cles would appear at all, they would in fuch Subjects. Whe-
ther, asfome will have it, the Injection at the fame time it fills
thefe Veficule, does not introduce fuch a Confufion, by en-
larging 'their Dimenfions, and making them prefs againft one
another on all Sides, that the exceeding thin Membranes which
compofe them can’t be diftinguifh’d from the injected Matter
it felf, is not {o ealy abfolutely to be determin’d ; nor whether
from the Diftenfion it makes in the Veflel it flows thro’, it
may not comprefs fuch others as lie contiguous and are not in-
jected ; at the fame time it makes the one vifible, torally ob-
literating the other: but itis not likely that it produces fuch
Effeés, becaufe in other Preparations of this fort, we find that
it difcovers the natural Contexture of the Parr, which renders
Dr. Ruyfch’s Notion more certain and probable,

H OWEVER, admitting there are fuch membranous Blad-
ders where Malpighius has plac’d them, which the Favourers of
this Affertion ftrenuoufly contend for, from the regular Appear-
ances in his different Experiments*, and from other Obferva-
tions of their own, efpecially upon morbid Kidneys, in which
they have been found pretry large and turgid with Urine, when
the Urinary Dudts have been obftruded t; yet that they are
diftinét Glands, and the proper fécretory Organs of the “Urine,
is no way agreeable to Nature in other Parts of the like kind ;
becaufe where-ever we find thefe Follicles with their own pro-
per invefting Membranes and Excretory Duélts, they don’t per-
form the Office of a Gland, but are only Appendages of it,

* Malpighii Epift. ad Spon. p. 25. T Memoires d* Academie des Sciences,

Ann. 1705, p. 40.
or
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or Receptacles to contain the Fluid already feparated by the
Gland, till it is proper to dilcharge it into {fome common Outlet,
analogous to the Veficule Seminales, Gall-Bladder, and fuch
like. And by the way, in this confifts one Difference in the
Compofition of the Glands of the Body: that thofe Glands
which fecrete a Liquor, that is afterwards to be difcharg’'d from
them at diffant Intervals, asoccafions require, are furnifh’d with-
thefe membranous Follicles, into which the feparating Canal
empties its Contents, which are referv’d there for that pur-
pofe ; fuch are the Mamillary Glands, thole of the Stomach
and Guts, and feveral other in different Parts of the Body: As on
the contrary, thofe Glands which feparate a Fluid that is conzs-
aually to flow from them to fome other Part, have no fuch Pro-
vifion within their Subftance, neither do they want it ; of which
fort are the Brain, the Tefticles, {everal of the Conglomerate
kind, and the Kidweys. This Diftintion founded upon the
ftriteft Inquiries, may infome degrec decide the Controverfy
now depending between Anatomifts concerning the peculiar Make
of thefe Bodies * ; for both are in the right, when they confine
their Affertions to particular Glands, as they both err, when
they extend them to the whole Genus.  But to return,

T HE remaining part of the Kidneys, as before obferv'd, is
poflefs’d by a Dilatation of the Ureters, which make the
Pelvis; thele at their exiz from hence contract their Dimen.
fions, and form each of them a {mall T7#be, which runs with
a tortuous inflexion to the Bladder. They are naturally of the rig. v,
bignefs of a Goofe-Quill ; but are capable of being diftended to
a much greater Size, as is evident in {fome calculous Cafes; of
which fort I have feen two remarkable Inftances, where their
Orifices were fo enlarg'd, that upon injecting the Bladder, in
order to perform the high Operation of Cutting for the Stone,
the Water pals'd into the very Pelvis of the Kidney, fo that
the Bladder was never diftended, which appear’d to be the Cafe
upon Diffe@&ion. They are of unequal Diameters in different
parts of them, being contracted and dilated alternately through-
out their whole length, and not in that fwgle part only, where

* Boerbaave de Fabrica Glandularum.

C they
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they defcend over the Tliack Arteries, according to the com-
mon Opinion. This appears by making a Ligature at one end of
the ‘Oreter, and after having inflated it, clofing the other Extre-
mity, and letting it dry. Hence Morgagni * rightly infers,
that this alternate Contraction and Dilatation proceeds from
their natural Conformation ; to which 1 may add for a particular
Defign too, which will prefently appear, and not only becaufe
their Sides are comprefs’d by the Pulfation of the Jhack Ar-
zeries, which Mr. Cowper afligns as the fole Caufe of this Ine-
quality of their Dimenfions t.

THEY arecompos’d of three Coats, which make them more
than ordinary thick in proportion to the Space they enclofe,
and enable them the better to refift the weight of the diftend.
ed Inteftines, (and in Women the ‘Urerus likewife) which might
otherwife fo comprefs them, as to hinder the Transflux of
Urine. Anatomifts particularly defcribe the Subftance of hefe
Coats, and call the outer Membranous, the middle Mufeular,
and the innermoft Nervous: but upon the niceft Infpeétion,
there is no fuch Diftinction appears, but the whole feems to be 2
thick nervous Membrane ; in the infide of which are plac’d
divers fmall Glands that emit a Mwcus to guard them from r.h:
Salts of the Urine.

THEY are inferted into the Bladder very obliquely, after ha-
ving pals'd about a Finger’s breadth between its Coats, and are
remarkably contraéted ar the Place of their opening into it.
They are furnifh’d with Arteries and Veins from the Trunks of
the Aorta and Vena Cava, and have Nerves from the Inter-
coftals and fpinal Marrow ; which laft render’ them “extremely
fenfible; and occaﬁon that exceffive Pain upon any forcible Difs
tention.

IN the commoni Courfe of Nature there is only one Ureter to
each Kidney ; but fomecimes fhe furnifhes both of them with
two, when unavoidable Neceffity requires fuch a Deviation from
her general Rules. Double ‘Ureters have been often obferv’d,

* Advesfar. 2, Acimad¥WBif. 47, t Cowper's Appendix, Tab. IV,
but
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but feldom to borh Kidneys, as in the Preparation following ; 7. 11,
in which may be obferv'd, that there are zwo “Oreters arifing rig. 1.
diftinétly, the one above the Emulgent Veflels, the other below
them, which running feparately almoft, their whole Courle,

are at length conjoin’d juft at their penetrating the outward

Coat of the Bladder, and there forming one 7#be terminate in

a fingle Orifice as ufual.

SUCH an extraordinary Provifion in this Subje&t was abfo-
lutely neceffary from the uncommon Structure of the Kidneys ; in
« which the Fiffule Membranacee do not difcharge themfelves
into one common Peluzs, but into fwo diftinc ones; which not
communicating with each other, but being feparated by the Sub-
Mtance of the Kidney, it was requifite that each fhould be fur-
nifh’'d with its proper ‘Ureter, to carry off the Urine {ent into it.

W E come now to the grand Receptacle of the Urine, the
Bladder. This is fituate in the Pelvis of the Abdomen, be-
tween a Duplicature of the Peritonzum; the outer Lamella
covering its fore-part, the inner pafiing over its Fuwdns, and
covering the hinder : It is compos’d of threec Coats ; the outer
is a Covering of the Peritonenm, the middle is Mufcular,
and made up partly of Longitudinal, and partly of Fibres vari-
oufly interfe¢ting each other. The inner is Nervous, in which
‘are plac’d feveral Glands thar feparate an unctuous Matter to
‘defend it from the Acrimony of the Urine. This Coat is ca-
pable of very great Diftention ; but not having a Power of con-
tracting its Dimenfions as the two others have, it is therefore,
‘when not diftended, and the Bladder empty, corrugated in fe-
veral places. _

£

TH E middle Coat is plac’d byﬁnqlmmiﬂ's among the Mulcles, Ta?. 115
and nam'd Detrufor Vrine from its Office ; but it is not eafy ™
to apprehend how the Contraction of this Mulcle fhould pro-
duce fuch an Effect as it is commonly defcrib’d ; fince its Longi-
tudinal Fibres having no fix'd Point whence they fpring, but
terminating at each end in the lower Orifice of the Bladder,
they would rather pull up the Neck of it when they contract
| 2 them-
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themfelves, than bring the Fundus downwards. Dr. Douglas,
among his other curious Preparations of this Part, has one which
gives us a different, but the true Difpofition of thefe Longitudi-
nal Fibres ; whence he found, that they arife from the inner and
lower part of the Os Pubis, and the fore part of the Proflata,
and paffing from thence over the Fundus of the Bladder, come
down the hinder part of it, and are inferted into the back part
of this Gland : and that thefe Fibres are rang’d in the manner
that accurate Anatomift has defcrib'd, the two annex’d Prepa-
rations plainly fhew, which have been made for that purpofe
fince his communicating this his Difcovery to me; for which I
take this Opportunity publickly to return him Thanks, as well
as for feveral others, that are well worthy Oblfervation, and
when he thinks proper to oblige the Publick with them, will
appear very much to his Honour, Analogous to the Proffata,
in Women, is the Pagina “Uteri, in which the Fibres terminate.
As this Mulcle is fo difpos’d, we eafily fee that by its Contrac-
tion the Fundus of the Bladder will be pull’d forwards and
downwards towards the Os Pubis by the Longitudinal Fibres, at
the fame time that the Oblique ones leffen its Dimenfions,
and fo both together will exclude the Urine.

THE Bladder has three Orifices ; one External for the exit
of the Urine, and two Internal for its Admiffion, where the
‘Oreters open into it. From each of thefe latter Morgagni has
obferv'd in both Sexes, that there proceeds a fmall but pretty
thick and compac flefby Body, which pafling from the ‘Urezers
obliquely downwards on the back part of the Bladder, and
being fomewhat Protuberant within its Neck joins its Fellow,
and both rogether make an Angle at their Juncure; from
whence in Males a Line is extended downwards as far as the
Capur Gallinaginis. Thefe Bodies he takes to be a Produétion
of the “Ureters themfelves, and with very good reafon ; for by
depreffing them with your Fingers, the Mouths of the DUreters
contract and are clos’d*. ‘The Bladder is divided into two Parts,
the Fundus and the Neck; the former of which is the larger

* Adverfar, 1. Pag. 3.

Part,
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Part, which refts upon the Inteffintum Reéfum in Men ; but in
Women upon the Pagina Uteri: The Neck is the fmaller,
which is much more contracted, and longer in Men than in that
Sex. Atthe bottom of rhis is plac’d a {mall Mulcle of circular
Fibres, call'd the Sphincfer, which prevents the involuntary
Emiffion of Urine.

THE Neck of the Bladder is fix’d behind to the Rec-
tum in Men, in Women to the Vagina ; and before in both to
the Os Pubis, by means of the Peritoneum. Its Fundus is
ty’'d above to the Navel by the Vrachus, degenerated into a
Ligament. But befides this Connexion to thefe different Parts,
Dr. Bobn, a Profeflor of Leipfiwick near fifty Years ago, ob-
ferv’d another particular Adhefion of the Bladder ; which is,
that the greater part of the Fundus in human Bodies, adheres to
or is continuous on the fore-part of it to the Peritoneum and
Mulcles of the Abdomen ; and upon this Confideration, and be-
caufe this Part of the Bladder is not merely Membranous, but
Muféular alfo throughout its whole extent, he admonifhes us not
at all to defpair of Wounds made in it; inafmuch as the Mu/:
cles, Peritoneum and Bladder, being thus continuous to each

other, their Fibres will grow rtogether, and all of ’em unite

in one common Cicatrix, provided proper Care is taken in the
Drefling, and the Wound nor dilated with Tents, as he and the
Surgeons attending obferv’d in a Student about fix Years before *,
Stalpart vander Wiel, who wrote his Obfervations about that
time, has taken notice of the fame thing t, and how near they
both come to the Truth, our Surgeons are now fufficiently in-
form'd of, fince Mr. Dotnglas upon much the fame Principles
has introduc'd a fuccelsful Operation for extraling the Stone our
of the Bladder above the Os Pubis, by making an Incifion into
this very Partf. But to go on, the Bladder has Arterics and
Veins from the Epigafiricks and Iliacks, and Nerves from the
two Plexufes in the Pelvis, made out of the Branches of the
Par Vagum, and the Nerves of the Os Sacrum.

* OEconom. Animal. Propymnall 24. pag. 224, } Centur. 1-Obfervat. 83,
¥ Lithotomia Douglaffiana, Seft. 9. pag. 43.

A D.
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ADJOINING to the Neck of the Bladder is the Uretbra,
which in Men makes a Curvature of about four Inches in length
under the Os Pubis, and is extended underneath and between
the Corpora Cavernofa Penis to the end of the Glands. Its Sub-
ftance is partly fpongious, and partly nervous; but as it relates
to the Emiffion of Urine, in which Circumftance only we con-
fider it here ; we need only rake notice of its inward Mem-
brane. This is extremely foft, and of exquifite Senfe. The
upper part of it is perforated in feveral Places by the Mouths
of feveral {mall Dwé?s which lye immediately upon it, and run
length-ways; commencing about a Thumb’s breadth from the
Glans, and ending about the breadth of feven or eight Inches
from it. Thele Ductsprobably come from fome{mall Glands plac'd
within the Body of the ‘Orethra ; and the Liquor they feparate is
the fame Colour and Confiftence with that feparated by Mr.
Cowper’s Glands, though the Ufe of it feems rather to defend
the Cavity of the ‘Urethra from the fharpnefs of the Urine than
to lubricate it for the freer Paflage of the Seed, ( which is the
principal Office of the others) becaufe the fame are found in the
“Orethra of Women (over and above the Lﬂ##.f) where
they can contribute nothing in Coiza.

THE Urethra is likewife furnifhi'd with a Mufcle, which is
ferviceable to it asa Urinary Veffel, and call'd from its Office
Accelerator “Orine. This arifes flefhy from the upper Patt of
the “Urethra on both fides as it paffes under the Offz Pubis, and
encompaffing the Bulb meets on its inferior Part ; where having
run along a little way in the Peritonenm, it divides its felf,
and makes two tendinous Infertions into the fides of the Cﬂrfwrﬁ
Cavernofa Penis.

AS to the Dilpofition and Struture of the other Parts of
this Tube, as the Corpora Cavernofa, the Glandule Mucofee of
Mr. Cowper *, the Lacune of De Graaff, @e. they relaterto
it as it is an Inftrument of Generation, and not as a Conduit-pipe
to the Urine, and are therefore foreign to the Subje in hand :

¥ Philofophical Tranfaétions, N9, 248, t De Mulicr. Organis, cap. 6. pag. 163.
We
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We fhall only take notice in gencral, that it has Arteries and
Veins from the Hypsgafiricks, and in Women from the Pudenda,
and is furnifh’d with Nerves from thofc of the Os Sacrum.

BEFORE we finifh this Section, it will be proper to take
notice of the Glandule Renales 5 becaufe moft Anatomifts have
fancy’d that they contribute fomething to the Kidneys in perform-
ing their Office; for they are fituate {o near each other, thatthe
Membranes which inveft them both externally are connected very
faft together, a~ ' n a Fetus thefe Bodies lye {o contiguous, that
they feem a+ . Sight to be the fame. Thefe Glands are about
an Inch broad and two long, but much bigge: proportionably in

Children ; and in a Fetus near as big as the Kidneys themfelves,
but they don't increafe in proportion with other Parts.  Within

they have a pretty large Sizus, which the late Dr. 7y/on, by
blowing into, found to empty themfelves into two Veins ; where-
of the Right pafs’d immediately into the Czva, the Left into the
Emulgent *. They have Arteries from the Emulgents, {fome-
times from the Aorza itfelf, but their Excretory Dudls conld
never be found, and therefore the Ufe of thele Glands has not
been afcertain’d, till very lately »a/falva obferv'd them, which
he fays defcend to the Teffic/es in Men ; but in Women are fent to
the Ovaria, and arc therefore inftrumental in Generation t =
This has purt feveral upon infpeting thele Bodies more narrow-
ly,: but to no purpofe, for none fuch appeard. However Mr.
Ranby has difcover'd, inftead of them, two Spermatick Arte-
wies mever taken notice of before, which very probably are
what Falfalva took for Excretory ‘Ducist; for the Defcription
of the Difpofition and Progrels of both are very much alike;
and we all know, ‘that the fmaller Arteries in dead Bodies, ap-
pear white like thefe Veffels. Thele Arreries are near as big as
the Seminal. ‘That on the right {prings from the Aorra, about a
Finger’s breadch above the Seminal, firlt fending off a large Branch
to the Glandula Rewalis, and then ancther, which being en-
clos’'d in the fame common Capfi/a with the Spermatick Ar-
tery and Pein, defcends along with them to the Tefficle. That
on the Left is propagated in the fame manner, only fomerimes

* Thilofophiical Tran[aclions, KT 142. $ Id. N2 385 1 14 N 387
i
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it arifes from the Aor¢a, fometimes from the Emulgent. But not.
withftanding this Difcovery, we are ftill as much ata Lofs for the
Ufc of thele Glands as ever: for though thefe Arteries diftribute
a Branch both to them and the Teflicles, yet there is nothing
communicated from one to the other upon that account; and
that they feparate a Liquor for diluting the Venal Blood, which
is too thick after its being robb’d of its aqueous Parts by the
Filter of the Kidneys, asis the Opinion of fome, does not ap-
pear altogether rational ; for if this was their Oflice, why are
they fo very large ina Fwtus where there is fo litcle Urine fe-
creted ? What Morgagn: hints upon this Subject appears much
more probable; that they are Lymphatick Glands, and of the
fame Nature with thofe plac’d ncar the Receptacium Chyli, and
the beginning of the Thoracick Duéf: Namely, continually to
pour forth a Liquor through their Lympbatick Veffels, in order
either to dilute the Chyle, or to keep open and lubricate the Pals
fages ; and this may agree with their extraordinary Bulk in Fe-
tufes, fince in them there is ecither no Chyle, and therefore a
greater Quantity of Lymph is neceffary to keep thefe V12 Laltes
open; or if there is, it isinfo fmall a Quantity, and at the
fame time not acted upon by the Diaphragm, that more Lymph
is requird to carry it through thefe Dudls into the Swbclavian
Vein t. |

I HAVE now gone through the Anatomy of the Parts; in
which I have taken notice of every late Difcovery that is con-
firm’d by Infpection, and which don’t commonly occur in Au-
thors. Some may reckon thefe among the Minutie of Anatomy 3
but then thele Minutie are not only the immediate Inftruments
of Aion, but alfo the latent Nidufés of the grand Diftempers
incident to thele Parts. The fearching thefe out therefore cannot
be ufelefs, as they will lead us to the Knowledge of the Powers
peculiar to each, and to the Rif¢ and Nature of thefe Diftempers

themfclves, which I hope will appear in the Sequel of this
Lecture.

* Adverfar, 3°, Animadve:f, 31, p. 66,
SECT.
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SECTION IL
Of the Ufes and Powers of the Urinary Organs.

Eoces| E come now to inquire into the Ules of the Or-
J | gans delcrib’'d, and into the Powers with which
Senntittl they refpectively a& upon the Fluids that pafs through
:"""i'-*i' their Cavities. That the general Ufe of them is
to feparate the Urine from the Blood, and to promote its
Paffage afterwards out of the Body, appears primd facie,
upon diffecting thefe feveral Parts: but the Manner how this
Separation is perform’d has been very little underftood by
all the antient Writers, as well as by many of the more mo-
dern ones, which has occafion’d this Aéion to be attributed o
different Caufes. As, that the Urine was fecreted from the Blood
by means of Digeftion *; that the aqueous Serwm was precipi-
tated from the Cruor by a peculiar Ferment refiding in the Kid-
neys t ; that the Blood was difpos’d to part with its Serofity by
a Ferment that put it into F#fon §, and that the Kidneys fepa-
rated the aquecous Parts from the reft by an arrraéfive Power
inherent in their Subftance {1 : the bare Recital of which in this
Age is fufficient to fhew, that they have no Exlftmce in this part
of the Animal OEconomy.

1T will not however be amifs, before we explain the Nature
of this Secretion, to premife, that Bellinz and Profeffor Boer-
baave, though both of them reject thefe Hypothefes, have not-
withftanding fallen into a Miftake abour this Affair ; for- the firft

* Van Helmont. t Sylvii Praxis Med, lib. 1. cap. 5. DuHamel de Affet.
Corpor. lib. 2. cap. 3. $ Willif. Pharmaceut. Part. 1. Seft. 4. cap. 3. {1 Galen
de ufu Part, lib, 5. cap. 6, & 7.

D ima-
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imagines, that the Blood, when arriv’d at the Extremities of the
Emulgent Arteries, is extravafated through their patent Orifices
into a finall Space that lays between them, and the Origination
of the Tubuli Vrinarii and Emulgent Veins; the former re-
ceiving the urinous Parts, the latter the refluent Blood by means
of the different Configuration of their Orifices : whereas it is
not only evident to Senfe, from injeé?ing the Kidney, that the
Urinary Dués {pring #mmediately from the extreme Branches of
of the Artery ; but it is demonftrable likewile from the Nature
of Fluids, that the Orifices of thefe Veflels cannot be different
in Figure; becaufe the Preffure of all Liquors being conftantly
perpendicular to the Sides of the containing Veffels, thefe wilj
hereby be every where diftended equally, that is, they muft be
Circular *.

THE Blood indeed is previoufly difpos’d for a particular
Secretion by the peculiar Attrition of its Parts, and the
Preflure it undergoes in the various Complications and Contot-
tions of the Arteriole of the Gland ; whereby it is determin’d
to part with fuch Particles as are adapted to the Orifices of
of the fecerning Canals, which will be imping’d upon them
with a certain Velocity ; and as thele Complications and Contor-
tions are vaftly different in different Glands, there will hence
arife a Variety of Secretions in thefe Bodies: bur that the
Orifices of the Secretory Duéts muft be Cireular, (though their
Dimenfions differ in different Glands) is evident from the ne-
ceflary Effects of Fluids upon yielding Veffels, as they run
through them. And by the way, the whole Do&rine of Secre-
tion depends upon the particular Contexture and Difpofirion of
the Artcrial Branches of the Gland, the Velocity with which
the Blood is imping’d upon the Orifices of the feparating Canals,
and the Diameters of the Orifices themfelves,

T HE loft Author has err’d, by concluding, that the Secretion
of the Urine is perform’d two ways ; the onemore fimple, by the
immediate Percolation of the Urinous Parts through the Bel

* Bellini de Strufturd Renum pag. 23 an
linian
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linian Duéts; the other more complex’d, by the Affiftance of
diflinéf Glands : whereas there are no fuch Bodies, in his Senfe
of that word, to be found in the Kidneys*.

THE Secparation of this Liquor then from the Blood is per-
form'd by a very fimple piece of Mechanifm, arifing only from
the Structure of the Kidneys, and fome Properties of the Blood
circulating through them. For from the Defcription of the con-
ftituent Parts of thefe Organs already given, it appears, that the
Blood by the Force of the Heart is propell’d through the vari-
ous Ramifications and Convolutions of the Emulgent Arteries,
till it comes to the Orifices of the Bellinian “Duéts, which are
the feparating Canals ; but thefe not being capable from the fmall-
nefs of their Diameters, of admitting the whole heterogencous
Mafs, but only fuch Parts of it as are proportionate to them,
thefe only will be receiv’d, whilft the groffer Compound will cir-
culate through the more patent Originations of the Ewmuigent
Feins, to be return’d by them into the Fena Cava. Now the
aqueons part of the Blood confifting of much the {malleft Par-
ticles of it, and the Sa/ts of the Blood having a clofe Union
with the watery Part, as being diffolv'd in ir, thefe will firft
pafs through the Orifices of the Secretory Veflels, and the fe-
cern’d Fluid will confequently for the moft part confift of thefe
Principles ; which that the Urine does, will prefently appear.

T HE Urine thus feparated, flows through thefe Ducls to the
Papille, and is difcharg’d by them into the Fiffule Mebranacesy
which convey it to the Pefvis. This Cavity, though different
from what Nature practifes in other glandulous Parts, the Ex.
cretory Duéls of fuch generally terminating in one large common
Du& without any Cavity interpos’d, yet is abfolutely neceffary
from the Figure of the Kidney ; for this making a confiderable
Segment of a Circle, in which the Urinary Tubes are propagated
in great numbers from the Circumference towards the Centre, if
they had open’d there at once in a Dudt of a fmal/ Diameter,
their Orifices would have been brought fo clofe to one another,

* Boerhavei Inftitut. N® 353,
D2 and
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and with Direcions fo oppofite, as neceflarily to have hinder'd
{everal of them from difcharging their Contents, or at beft have
render’d fuch Difcharge very irregular ; which is prevented by
this Bafiz, whereby their Orifices are remov'd farther from the
Centre and one another, and the Difcharge render'd thereby equal
and uniform.

FR OM hence the Urine defcends through the “Ureters into
the Bladder ; but whether by its own Gravity, or whether it is
forwarded in its Courfe by the Action of thele Tubes, has not
yet been determin’d. Some * Anatomifls of great Note have in-
ferr'd, from the fubftance and difpofition of their invefting
Coats, that they are not merely paffive, and barely afford a
PafTage to the Urine, but that they are endu’'d with a fort of Pe-
#ziflaltick Motion, which promotes its Defcent into the Bladder,
In Brutes indeed this Action of the Ureters feems fomewhat
needful, by realon of the Horizontal Situation of their Bodies, -
the Urine not flowing downwards as in Men, and confequently
its Weight contributing little or nothing to its Motion; but in
Men there is no fuch Neceflity for this Action, becaufe the
Urine will defcend of courfe from the ere@ Pofition of thefe
Tubes. On the other hand, T am apt to think, that the Courfe
of the Urine in us rather requires a Check than a Spur, in or-
der to prevent its coming too violently into the Bladder, which
would create an unealy Senfation; and that for this reafon Na-
ture has made the ‘Ureters of umequal Dimenfions in different
parts of them, and has remarkably contraéifed their Orifices at
their opening into the Bladder, that they might be fo many Im-
pediments to any fudden Influx.  But befides this Confideration,
it is ftill more probable that they want this Pewer, becaufe thefe
Tubes, contrary to all other Parts that have mulcular Fibres,
when once they are forcibly diftended, never refume their former
Dimenfions, as is obferv’d in hard Drinkers, and in Nephritick
Cales §, which they would do if they enjoy’d a periftaltick Mo-
tion. But to proceed, |

* Verheyen Anatom. Tradtat. 2. cap. 18, Dionis Anatom. Demonftrat, 3
1 Ruyfch, Thefaur, N? 8, p. 13.

THE
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THE Urine is receivd from the Ureters by the Bladder,
and is prevented from regurgitating into them by the Contrac-
tion of their Orifices, and the Obliquity of their Infertion.
Here it remains, rill by its Quantity and Acrimony it diftends
and ftimulates its inmoft Coat, which caufes the mufcular Coat
to contract its Fibres, and act ftrongly upon it; the two Corpora
Carnofa of Morgagni thortening their Fibres at the fame time,
and fo ftraitening the Orifices of the Ureters that none fhould
elcape that way. By this Preflure, and that of the Abdominal
Muféles, the Urine is protruded downwards with a Force fuffi-
cient to overcome the Splinéfer of the Bladder, and to carry
it through the Vrethra fome diftance from the Body. But left
any part of it thould ftay in this 7#be, when the Preffure ceafes
and the Sphinéier is clos'd, the Aecelerator Mufcle begins to
a&, which expels any Remains that lodge therein,

THE Force with which the Bladder acts in projecting the Urine
has been attempted to be fix'd by two fpeculative Mathema-
ticians: bue their Calculations are widely different; the one
making it amount to an #ncommon H eight, whillt the other re-
duces it to a Trife.

T HE late ingenious Dr. Kei/ has computed it, exclufive of
the * dbdominal Mufcles, to be equal to no more than three
Ounces ; which {eems too inconfiderable to overcome the Con.
tranitency of the Sphinéfer, and at the fame time project the
Urine fix Foot from the Body in a Horizontal Dire&ion ; for
the Abdeminal Mufeles contribute very little, excepr when we
hold our Breath and ftrain, and then indeed- they force {trongly
downwards and prefs upon theBladder. Bur this Calculation is very
defective: for not to mention what Miche otti has oblerv’d, that
Dr. Keil has not at all taken notice of the Vis Compreffionis in-
nate to all Parts of the Bladder’s inzernal Superficies, but only
to that part of it which anfwers to a sranfverfe Seidion of the

* Keil’s Effays; pag, 91
Vrethra,
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Vrethra, it is farther deficient, in that he has omitted to con-
fider the Length of the Urethra from the Orifice of the Blad-
der, andthe Friffion arifing therefrom, which he ought to have
done to make it more perfect ; for though the Force that caules
a Fluid to run out at an Orifice with a certain Velocity, is as he
has laid down ; yet if there is a Twbe cxtended any diffance
from it, through which the Floid muft pafs afterwards, the
Velocity of it at its coming out at the exd of this Zube will be,
cateris paribus, as its Length ; and a greater Force will be re-
quir'd, for example, to move a Fluid with a given Velocity
through a Tube of rwelve Inches long, than through one of
four and of the fame Diameter. This will raile the Power of
the Bladder fomewhat higher ; but will {carcely yet be fufficient
to throw the Urine fo far from the Body,

MICHELOTTI on the other hand *, from mechanical
Deductions raifes the Power of the Bladder to 504 Ib. Weigh,
but then the Principle he fets out upon is falfe; for he lays
down, that the Force by which a Fluid running out at the Ori»
fice of any Canal acquires a certain Velocity, is cqual to the
Weight of a Cylinder of the fame Fluid, whofe Bafis corref.
ponds to the Orifice it flows through, and whofe Altitude is
equal to the fimple Altitude of the extreme Superficies of the
Fluid above it ; whereas it has been demonflrated by Siv Ifaac
Newton t, that this Force muft amount to that of a Cylinder
of the fame Bafis, but of dowble the Height, from whence any
heavy Body muft fall to gain fach a Velocity. However, what
deduces from the Principle he lays down is juft; and if he
had proceeded in the fame manner upon Sir Ifazac Newton's,
as he has upon bis own, he would have come as near as poffible
to the entire Force of this Organ. The whole Propofition,
with what he draws from it, is much too long to be tranferib'd
into a Difcourfe of this kind : I fhall therefore refer you to the
Work it felf ; and only obferve, that from hence may be feen

* De Separatione Fluidorum, pag. 117. & feq. t Philofophix Principia,
Lib. 2. Prop. 36. Corollar, 2.

the
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the Uncertainty even of mechanical Reafoning, when apply’d
to explain fome Powers in the Animal OEconomy ; though it
is the beff we can make ufe of in this part of Learning,

FROM this curfory View of the Adions of the refpe@ive
Parts, and of the Nature of the Urinous Secretion, may be
drawn fome Conclufions, which will ferve as fo many Anfwers to
feveral Queries that commonly occur among the Writers of
Inflstutions : For from hence we learn, that the Urine is not
an Excrement of any particular Concollion, as the Antients
term it, but that all the Digeftions fupply Matter for it ; becaufe
whatever is brought to the Kidneys has undergone the Action
of the Stowrach, has been broken and divided in its Paffage
through the Lungs by the Force of Relpiration, and from thence
flows blended with the nutritions part of the Blood, till it is fe-
parated from it by the Orifices of the Urinary Tubes; and con-
{fequently is an Excrement of «// the Concoctions.

HENCE likewife we can account why we urine fo Sfrequent.
Jy when we drink plentifully ; and particularly why this Excre-
ment is {ecern’'d in fo fbort a time, and in fuch large Quantities,
after taking Diuretick Liquors upon an empty Stomach, without
having recourle to any occult Paflages from this Organ to the
Bladder, which Anatomy has never thewn, and which repeated
Obfervations have prov’d to have no Exiftence. For notwith.
ftanding an Experiment printed in the Philofophical Tranfaitions
fomewhat favours this Notion, a pretty Quantity of Urine be-
ing found in a Dog’s Bladder, though the Ureters were ty’d,
and were allo a little fwell’'d above the Ligarure, yet on the
other hand, upon opening the Bladders of Perfons dead of a Sup-.
prefiion of Urine from an Obftruction of the common Paffages:

of the Kidneys and ‘Ureters, there never was found a Drop of

Urine in them *,

NEITHER indeed is there any occafion for afhorter Convey-
ance than what Nature has made gpparent ; for as to the frequent

* Philofoph. Tranfaft, N9, €4, 67 :
e Emif-
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Emiflions during the time of Drinking, it is to be obferv'd, thae
before this happens, the Stomach, the finaller Inteflines, and the
Laéleal Veins are replete with the Porables, fo that the Blood
receives a frefh fupply of a Fluid from the next Draught that is
taken down, which, if T may{o call it, protrudes whatis al-
ready contain’d in the Veflels above-mention’d into the Subcla-
vian Vein : The Conlequence of which will be, that a greater
Quantity of Blood will be brought to the Kidneys than ufual,
and therefore more Urine feparated ; and fo much the more, the
more frequent the Draughts are repeated. And this is the reafon
why the firft Urine that is voided is of a higher Colour, and
bears the Tokens of Concoction ; whereas the fubfequent Emift
{ions lofe thefe Signs, and the Urine at length flows perfectly
limpid and crude, which it will continue to do till this extraor-
dinary Supply has quite pafs'd off, and then it will reaflume its
former Colour, &e.

AS to the other Cafe, where the Stomach is empty, and the
Blood is fuppos’d to be divefted of the Urinous Matter in great
meafure, if we attend to the time which Fluids take up in paffing
from the Stomach into the Blood, and how foon afterwards
they are carry’d to the Kidneys by the Rapidity of its Cir-
culation, we fhall find the common Paffages altogether fufe
ficient.

IT muft be confider’d then, that though /fo/id Subftances re.
quire a good deal of time to be comminuted by the Stomach, in
order to have their Parts render'd {mall enough to enter the Lac-
teals, yet Fluids when taken alone, from the minutenefs of
their Particles are naturally fit to pafs through them, and from
their Aptitude to Motion will yield to the firft Imprefiion; for
which reafon they will make no ftay there, but very foon
be protruded by the Action of the Stomach and Guts into zbe/e
Veffels : and that the Progrefs of Fluids through zbem takes up
bur a very fhort time, is demonftrared from the almoft inftanta.
ncous Depletion of the Laéfeals in living Animals, that have

been
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been open’d for this purpofe fome time after a full Meal, when
the Chyle has been flowing through them ; fo that if that part
of the Liquids which comes away by Urine is not longer in
flowing through the Heart to the Orifices of the Urinary
Dués of the Kidneys, than the fame is in pafling from the
Stomach to the Heart, the common Channels will be found
every way to anfwer thefe Emergencies.

NOW, as the Heart throws out every Syfole one Qunce 7

of Blood, and beats fixty Syffoles in a Minute, there will pafs
into the 4orta goo Ounces in a Quarter of an Hour: taking
therefore the Dimenfions of the emunigent Arteries, which fpring
immediately from its Trunk, to be ome Tenth of that of the
Aorta, (which is very near the matter,) the Quantity of Blod
paffing through #hem in that time will be ninety Ounces, or
[féven Pounds fix Ounces Troy. Add to this, that the Serum
makes up the greater part of the Blood, and at this time is in a
much larger Proportion, from the Addition of the ingefted Li-
quor, and we may conclude reafonably, that two or three Pints
of Urine may be fecreted from fuch a Quantity of Blood in that
time, and great part of it much fooner : which will anfwer every
thing that has been obferv’d, as to the quick Paflage of Diu-
reticks ; the Effe@s of which upon this Secretion, either as to
its Quantity or Quality, being at the fooneft more than half
this time.

THIS Notion of an immediate Paflage from the Stomach to
the Bladder, fo contrary to Anatomy and the Nature of the
Animal OEconomy, one would imagine fhould have been explo-
ded at the firft Diffection of an Human Body ; much more now,
when thefe Parts are fo accurately known : but it feems it is a-
gain revivid and ftrenuoufly argu’d for *, which is the reafon
for inferting the foregoing Paragraphs. But to proceed,

* Morgan's Principles of Phyfick, Lond. 1725.
- E AS
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AS a Corollary to the foregoing it may be laid down, that
the Quantity of Urine ought to be proportionate to the Quan-
tity we drink. For ceteris paribus, the Quantity of the fe-
cern’d Fluid is in proportion to the Quantity of Blood brought
to the Orifice of the feparating Canal; but the Quantity of
the agueous part of the Blood, of which the Urine chiefly con-
fifts, is in proportion to the ingefted Liquors; therefore the
Quantity of Urine will be in proportion to them likewife. But
here fome Allowance muft be made for what pafles off by Per»
[piration and Sweat, inEx (piration,and with the Sa/iva ; as like-
wife for different Circumftances. For Example, from Heat or
Exercife, the agueons Parts of the Blood paffing through the
Pores of the Skin in Sweat, the Quantity of Urine will be
lefs ; as on the contrary, the Pores of the Skin being ftop’d by
Cold, a larger Portion than ufual will be voided.

AS the laft Inference from the foregoing Theory, it appears,
that otber Particles befides what naturally compofe. the Urine,
though of wnequal Surfaces, one of which too may be longer
than the Diameter of the Secretory Canal, may neverthelefs be
{eparated together with it, provided the Surface that prefents
it felf to the Orifice does not exceed its Diameter. And that
Blood it felf may pafs through, if it is imping’d with a Force
{ufficient to diftend and enlarge the Secretory Dudls ; analogous
to what happens to fome other Veffels that are naturally fmaller,
but ampliated for a time, as in critical and fymptﬂmatlcal Hee-
moyrrbages, and in the Menfirua. FEGREHS

THE Doérine laid down is fo well eftablifhi’d upon the
mechanical Properties of the Parts concern’d, that it is {carce
liable to any Objection. The main one which feems to affect
it is this : That [ceing all the Parts that conftitate the Urine are
in the Blood when it is brought to' the Orifices of the Urinary
Duéts, if the Percolation of thefe from the reft only depended
on their Diameters, they would all be fecern'd at the fame time,
being of the fame Nature and adapted to them, which is con-
trary to facf 5 the refluent Blood found in the Emulgent Veins

being
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being ftill poflefs’d of fome of the Principles of the Urine. Bat
if we confider that part of the Blood is fpent upon the Nowrifh-
ment of the Kidneys, and does not come to thefe Orifices, but
is immediately receiv’d by the Venal Branches that correfpond
to them, we fhall find the reafon why it ftill retains thefe Prin-
ciples in fome degree, (which by the way may be {eparated from
it in fome fubfequent Circulation through thefe Organs) and at
the {fame time {ee this Objection obviated.

WE come now to confider the Nature and Properties of the
Urine ## f2Jf; this confilts of a fluid Subftance, in which are
fuftain’d feveral denfe and f6/id Parricles. The elementary or
more fimple Parts of it are /W ater, Salt, and Earth, which are
manifefted to the Senfes in the Experiments of Bellini*.

THAT fimple Water is the fluid Part of the Urine, almoft
wholly, is known from a gentle Evaporation of it ; by which
means what is exhal'd is found to be limpid and m!’ ipid as the
pureft Water, and the infpiffated Refiduum after the Evaporation
is over, is in all refpects reftor’d to the ftate of true Urine
again ; that is, in Colour, Tafte, Smell and Confiftence, by

pouring the fame Quantity of common Water upon it, inftead
of the Fluid that was evaporated,

T HE Exiftence of a Salt is prov’d by the Tafte, which
becomes more pungent, the more the agueous Menflruum is ex-
hal’d, till at length there is left a black vifcid Subftance that
liquifies in the Air like common Salt, and is fo poignant as
{carce to be borne by the Tongue. The Nature of this effential
Salt has not been confider’d by this Author ; but by Experi-
ments we find, that it is not a pure 4/ka/z as fome Chymifts have
imagin'd, neither is it an Acid, but is /#/ geweris, and partakes
of both Qualitiecs. For if you pour Spirit of Nitre, Aguafor-
tis, or the like Acid upon the Urine, they will only produce a
fomewhat higher Colour in it; which acid Spirits, when mix’d

* Bellini de Urinis, pag. 9.
Egs - with
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with either a fix’d or volatile 4kalz, always occafion a confi-
derable Ebullition. So if you put a nzfrous Salt into the Spi-
rit of Urine, it will turn it mi/ky; and the like will happen
if you do the fame Sa/t of Tartar ; which Experiments
plainly prove this Salt to have both A4c7d and Alkali in its
Compofition. But to proceed,

THE Particles of Earthin the Urine are perceiv’d by the
following one: If you evaporate the Urine till it comes to the
Confiftence of Honey, and pour upon it the fame Quantity of
common Water, the Artificial Urine will have this in common
with the Natural ; that it will grow rurbid and putrify, and be-
fore its Purtrifaction, will let fall a perfeétly infipid, fubpallid
and impalpable Powder every way agreeing with Elementary
Earth.

THAT there is a Swulphur alfo in the Urine, thnugh over-
look’d by Bellini, is evident from the ftrong Smell it has when
only voided; but chiefly from that Foetidnels arifing from it,
when it isin a State of Putrifattion, or during Evaporation ,
though there is indeed but a fmall Quantity of this Principle.
becaufe there is fcarce any of it comes off in Diftillation,

UPON thefe three Principles of Water, Salt, and Earth, and
the different Proportions they bear to each other, depend in great
meafure the Colour, Saltnefs, and Confiffence of the Urine,
with all the Varieties obfervable in each, If the-aqueous Parts
more than ordinary exceed the other, the Urine will be limpid
or pale: If the Salts abound too plentifully, it will be of a
fhining flammeous Colour, bur ftill clear; the Salts being pella-
cid Bodies. If the Earth prevails, being an Opake Body, it will
obftru& the Paffage of the Rays of Light, and produce a more
intenfe Colour, taking off from the Clearnefs and Pellucidnefs
of the Urine, and the more fo as its Quantity encreafes in an
Over-proportion, till at length the Urine will be turbid and
thick.

BUT
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BUT befides thefe three, it is reafonable to think, that the
* natural Colour of the Urine is owing in great meafure to the
Sulphur contain’d in it. For though its Quantity is but {mall,
yet it ftill retains its Colour after it is feparated from the other
Principles, and will give a confiderable Tinc¢ture to Water, when
mix’d with it, which the other Principles of Salt and Earth will
not do after their Separation, and yet zhey are allow’d on all
hands to contribute chiefly to its Colour.

THE different Degrees of Saltnefs in the Urine arife from
the different Quantities of Salt floating in the aqueous Men-
Sfirumm ; whofe Pungency upon the Tongue will be greater, the
lefs Fluid there isto diffolve them and obtund their Spicule,
and {o wice versd. And that the Urine will be of a grgfer
or thinner Confiftence, as the folid Particles are in a greater or
leffer Degree, is fo evident, that it wants no Explanation,

THE Contents oblervable in the Urine, which bear the
Names of Nubecule, Sufpenfiones and Sedimenta, are nothing
elfe but thefe folid Particles ; which when this compound
Fluid is out of the Body and at reff, feparate from the aqueous

Part, and rake place according to their fpecifick Gravitics ; ha--

ving thefe Appellations given them as they are found in the
upper, middle, or loweft part of the Urine: but fo neverthe.
lefs, that the different Denfity of thefe Contents at one time
more than another, and the different Refiftance of the Medium
in which they are fulpended, may afterwards alter their Situa-
tion 5 infomuch 'that what was at firlt a Su/fpenfion, may at
length fubfide and become a Sediment.

THE Nature of the Urine being thus known, we may draw
feveral Inferences from it that will explain fome Affe@ions com.
mon to the Animal OEconomy. Hence firft the Realon ap-
pears, why upon ufing Exercife, and in hot Weather, the Urine
is of a higher Colour, and more falt and ftimulating than at

other times : and why the like Urine is made, after having ab-
1 ftain’d
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ftain’d fome time from taking any Liquid. For in both cafes
the folid Contents will be in a greater proportion than the aque-
ous Menfraum ; this laft being carry’d off through the Pores of
the Skin in the firt Inftance, as in the fecond a freth Supply
of it being for fome time taken off from the Blood, what is
{ecreted by the Kidneys in fuch Circumftances will be more than

ordinarily faturated with thefe folid Principles.

THE foregoing Obfervation fhews the Caufe, which makes
the Urine of healthy People and of a ftrong Habit of Body, to
have feldom the Nubecule and Sufpenfiones found in it, buc the
Sediment more frequently ; becaufe the two firft confifting of the
more fine and fubtile Parts of the folid Contents, pafs off’ toge-
ther with the aqueous by Sweat and Perfpiration, which the
more grofs and heavy Particles that form the Sediment can’t do,
by reafon of their Bulk and Figure, and therefore will be fecreted
by the Kidneys, and fubfide by their own Gravity. The fame
fhews the near Relation between the ‘Urine and Sweat ; and that
the Increafe of the laft may fupply the Defect of the Urinous Se-
cretion in fome meafure ; which is the reafon that Patients linger
fo long under a total Suppreffion of Urine from a Stoppage in
the Kidneys, before this Ailment kills them ; which fome times
in {trong Bodies is ezghreen or twenty days: and there are fe-
veral Inftances where the Urine has been totally fupprefs'd from
the fame Caufe for fiffeen and fixteen Days together, and yet
the Patients recover'd *.

T O determine the exaé Colowr and Confiflence the Urine
ought to have in healthy Perfons is almoft impoffible, by reafon
of the great Latitude that muft be allow’d for the difference of
Age, Conflitution, and Diet of different Perfons, and of thefe
in the fame at different times. But {ceing the two Extremes of a
limpid Urine, and of a red and turbid one, are produc’d as either
the watery Menftrunm or the folid Contents abound beyond
meafure, we may venture to conclude thus far, that from a
due portion and mixture of thefe in a ftate of perfe@ health,

* Stalpart. Obfervat. Centur. 1. Obfervat, 51, b
there
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there fhould arife a Medium between thefe Extremes, which is
a light yellow, or Citrine Colour. As to its Confiflence, re-
gard being had to the foregoing Circumftances, it thould be pret-
ty near that of common Water, but fomewhat more thick and
heavy, by reafon of the folid Principles contain’d in it.

WHY the' natural Sediment thould bewhite, light and equal,
is more eafily accounted for. For feeing the Fluids fecreted
from the Blood, will be as the ftate of the Blood at the time of
their Secretion ; and the Blood in a natural State is fuppos’d
always to be alike and equal to it felf, whatloever Parts of it
are {eparated by the Kidneys in equal times, will alfo be alike and
equal ; and confequently when out of the Body and at reft, will
mutually take place by one another, and render the Sediment
equal. The /Zhitenefs of it is owing to the large -Quantity of
Salts contain’d in it (as is manifelt from the Bellinian Experi-
ment ) * which being united with the thick vifcid Parts of the
Urine, will fubfide along with them, and by the Rules of Op-
ticks produce fuch a Colour.

Hence in the laft place we may know, how far thﬁﬁfﬁe&inn
of the Urine is #/8fu/in the practice of Phyfick : for by com-
paring the feveral Appearances in the Urine of di/éaféd Perfons,
with thofe that #aturally arife in it, and obferving in what re-
fpects they differ from each other, we fhall be inform’d in grear
meafure of the prefent {tate of the Blood, as to the mixture of
its Parts, and the Proportion between them. And if we take
notice at the fame time of all the Symptoms that eccompary fuch
Appearances, and fo/low upon them, we fhall difcover what the
Diftemper is that proceeds from fuch a Cra/fis of Llood, -and alfo
prognofticate the Event of it.

IT were cafy to fhew from Authors and private Obfervation
what State of Blood each Alteration of the Urine difcovers:
but being confin’d to treat enly of the Diftempers belonging to
fome particular Organs, it will be impertinent to take notice of

® De Urinis, pag. 23,

any
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SECTION III. PART L

B R LR S Y P W TE A SR R R VS A CR L CRET T I C RS
~ Ofa STONE in the KIDNEYS.

fmm the fame gcmeral Caufes; As I;.eﬁzmm.:z::m;,
.T umonrs, A&ﬁeﬁﬂ Vicers,Sehirri, ©e. but the moft frequent, and
indeed chief Diftempers that affli¢t them, proceed from the Urine
feparated by them, or paffing through them. Thefe are attend-
ed with very untoward Symptoms, and if of long Continuauce,
very fatal Conlequences : nonc of which are more common than
thofe arifing from a Stone in the Kidneys or Bladder ; which

fhall therefore be the Subje of the remaining part of this
Leéture.

IF we compare what has been faid in the foregoing part of
it, concerning the Elementary Principles of the Urine, with
feveral Experiments made upon thefe concreted Subftances, it
will appear, that the material Caufe of a Stone in the Kiduey
is originally in the natural Compofition of this Fluid : For we
find from Chymiftry and microfcopical Obfervations, that what
we call a Stone almoft entirely confifts of a volatile and fix’d
Salt, fuch as the Urine plentifully abounds with. In order
therefore to form a calculous Concretion, there is no Petrefac-
tion requir'd, as the Naturalifts term it, nor any change of Sub-
ftance in the conftituent Parts of the Urine, but only a Separa-
tion of the faline and fome carthy Particles of it from the Fluid,
and fuch an intimate Cohefion of thefe folid Corpuicles there-
upon, as not to be difunited or diffolv’d again by any fubfequent

Afflux of Urine upon them.,
F BOTH

33



i4

A TREATISE of the

BOT H thefe Accidents will happen, if cither the Sa/ts are
in fuch great abundance in the Urine, that they cannot pafs
through the exceeding finall ‘Duéls that form the Papille ; or
if they are hinder’d from moving through {them b}' any viféid
Matter that is feparated along with them, and {o unites them to-
gether ; or if thefe Duéfs themielves are fo much comprefi'd of
contraifed, as not to admit the Salts through their Cavities,
For in all thefe Circumftances the faline Lympha will ftagnate at
the Papille, wheteby the Salts will be brought too near one
another ; which being Corpulcles of very great atcractive Powers,
they will be more ftrongly attracted by each other than by the
Fluid in which they are fulpended, and confequently will fepa.
rate from it, and unite in one folid Subftance.

THAT any of thefe three Canfes may fingly produce fuch
a Concrete, if they exift in the Degree laid down, is prov'd from
the Nature of Salts in general, when in Fluore, and the Con-
{equences that muft follow from their being brought too much
within the Sphere of each others A&ivity ; more particularly
from the Nature of #hofé, of which the Stone confifts; which
are fo very attrative, that even when a Calenlus is reduc’d to
a Caput Mortuum, and beat into an impalpable Powder, fo that
it will diffolve in Water, yet in a fhort time the Salts will fe-
parate from it, and coagulate fo ftrongly, that though the Wa.
ter is heated neverfo intenfely, they will not diffolve in it again.

HOWEVER it is reafonable to think, that a Nuclews
of a firm Confiftence is feldom form'd by the firft or fecond
Caufe, without the Concurrence of the laflt ; as on the other
hand, that the laft alone will produce one. For though there
fhould be an over large Quantity of Salts in the Urine, or if an
ufual Quantity fhould be envellop’d in a vifcid Matter, yet if
the #rinary Dutts are of a natural Dimenfion, they would not
ftagnate at the Papille, unlefs thefe Qualities were in a very
great degree ; but would be protruded through their Orifices by
the force and weight of the next Urine flowing upon them :

3 where-
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whereas if thefec Duts fhould be much contra&ted, even a nary.
ral proportion of Salts would ftagnate there. And I think it
is plainly prov'd, that a Nucleus is form'd more from the
Fault of the Kidney it felf, than from the Qualities of the
Urine ; in that ore Kidney only is generally affe@ed,
Whilft the other remains free. For if the Fault lay as much
in the Urine, they would Joth be affeted alike, the U-
tine feparated by borh Kidneys neceflarily partaking of the
fame Qualitics,. However, that the two firft are concomitant
Canfes, and very much contribute towards the Generation of a
Stone is highly probable; and it is almoft certain, thar a fa-
bulous Sediment, or what is call'd the Gravel, may owe its
Origin to cither of thefe Caufes fingly.

AS a farther Confirmation of the Truth of what has been
daid down, it were eafy to fhew, that the antecedent Caufes of a
Nephritick Fit introduce one or both of thefe Qualities in the
Urine, or affe& the Paflages of the Kidneys in the manner juft
mention’d : bur as it will be troubling you with frequent Repe-
titions of the fame way of Reafoning, to explain how each in
particular operates towards producing one or more of thefe
Effe@s, I fhall mention the chief and moft common procatartick
Caufes, which are comprehended in the following Obfervation,
viz. that thofe Perfons who make (piritwous Liguors their
conftant Drink, and ufe them too plentifully ; or thofe who
have wedk Stomachs, or live upon Food that abounds with
viféid Fuices ; or thofe who altogether lead an #maé?ive and
[édentary Life, are, above all others, moft affliGted with this
Diftemper. And that the Urine of fuch Perfons muft neceffa-
rily be over-ftock’d with Salts, or with a tenacious viicid Mat-
ter, or that the Channels of the Kidneys will be too much
ftraicned or comprefs'd according as either of thefe Caufes prevail,
will appear upon Examination.

1 . 1IN the firft Part of this Obfervation it is to be taken
notice of, that all fpirituons Liguors abound plentifully with
Salts 5 a Spirit being nothing elfe but a large Quantity of thefe
Subftances fufpended in a little Water and Oil ; whence from

frequent drinking thefe Liquors the Blood will be over-ftock’d
F 2 with
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with this Principle. But befides this, from an habitual Ufe of
them, in procels of Time, the Serwm which is the moft aque_
ous part of the Blood, will contain a large Portion of a fpiri.
tuous Fluid; and we know from Experiments, that a urinous
Sale will not diffolve. in fuch a Menflruum : upon which ac-
count the Quantity of Salts brought into the Blood with our
Food will be daily encreas’d. Now the Urine being feparated
principally and immediately from the Serwm, which is over
falt upon a double account, muft likewife from the Nature of
its Secretion be over falt too. altyapresy

HENCE we can account why the Fits of the §#o#e are not fo
fevere in Women as in Men; they generally drinking lefs Wine,
and feeding lefs upon fuch grofs Meats as abound with Salts,
And for the fame reafon we may conclude, that the Exemption
thofe Perfons enjoy from this Diftemper, who only drink Male
Liquors, is owing a great deal to the leffer Ql_mnuty of Salts
in thefe Potables, than in Wine.

adly. A S anover falt Urine is the Confequence of the fores
going Caule, {o froma bad Digeftion and vifé1d Food the Utine
will be {limy and roapy. For the Aliment being roo vilcid, or
not {fufficiently comminuted in the Stomach, the Chyle will
be more than ordinary vilcid, which being conftantly fent into
the Blood, will render that in {fome time of the fame Nature,
Buc over and above this, the Salts which are the moft incor-
ruptible part of our Food, being not thoroughly broken through
the weaknefs of the digeftive Powers, will exift in larger Combi-
nations than ufual ; and at the fame rime be enclos'd in a gelati-
nous Chyle, which will hold them together ; for which reafon
the Blood will not only be too vifcid, but the Salts of it will not
be fufficiently diffolv’d in its Serum ; whence it follows from the
fame Realoning as in the former, that the Urine muft be likewife
too vifcid, and its Salts brought too near one another, which
will occafion them to cohere, From hence it appears, that
Galen did not altogether err, when he attributed the material
Caufe of a Srone to a thick, flimy, and tenacious Matter *, not-

7 I De Renum affeft.
with-
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withftanding his Notion has been rejeced by feveral modern
Writers : fince being thus explain’d as a concomitant Caufe, it
is agreeable both to Reafon and Fact.

ACCORDINGLY we find, that Children are more tor-
mented with the Stone of the Bladder than Adults; and efpe-
cially the poorer fort of them who are generally nourifh’d with
Food that affords {limy and tenacious Juices. Hippocrates a-
{cribes one Principle of the Stone in Children to bad Milk
which he fays, being earthy and phlegmatick, will induce a Len-
tor into the Stomach, and when mix’d with the Sediment of the
Urine in the Bladder cohere and become folid *; much more
then will the fame Confequences follow from Cheefe, Fifb, and
the other coarfer Diet of the Poor; and there has been no bet-
ter Reafon affign’d, why fuch young Subjects being once cur,
feldom require the Operation a fecond time, than that as they
grow up, their Diet is either alter’d, or the digeftive Powers en-
creafe, and the Solids become ftronger, whereby the Aliment
will be more intimately divided, and any vifcous Matter or Com-
bination of Salts be broken by this means, and excluded the Ha-
bit by the force of Labour and Exercife. Agreeable to this is
another Obfervation of Hippocrates t that a Stone is not form’d
in the Bladder from the Fourteenth to the Sixty third Year of
Age; in which time we all know the digeftive Powers are moft
vigorous,

3dly, HOW an wnaélive fedentary Life, which is the laft pro-
catartick Caufe taken notice of, thould bring on a ftraitnefs in
the Urinary Paffages of the Kidney, a competent Knowledge in
Anatomy will inform us. This teaches us, that Dy a fedentary
and bending Pofture of the Body, not only all the Fiféera of the
Abdemen, but the greater Blood Veflcls themielves will be com-
prels'd ; efpecially the Emulgenis. and that part of the Aorta
and Pena Cava whence they go off, as being plac’d where the
Flexure is greateft. Bot rhis is nor rhe only Confequence ; for
from fuch a Pofition the /7iffera will allo be forcd backwards
end downwards, and will conlequently prefs externally upon

¥ Lib, de Morbis 4. Seé. 28, 1 Coaca Prenotiones N° 512,
thefe

37



A TREATISE of the

thefe VefTels, fo that the weighty Piféus of the Liver on one
fide, and the Spleen on the other, will as it were fquecze the
Kidneys, which are plac’d between them and the Mufeuli Lum-
bares : upon both which accounts, it is no wonder if the Uri-
nary Du@s that are continw’d from the Emulgent Arteries, and
are by much the moft yielding Subftance and of the fineft Con-
tecture, fhould fuffer moft, and be fo ftraitned as to occafion

the faline Lympha to ftagnate in them.

T O this Caufe it is owing, that thofe Tradelmen and Artifi»
cers, who fit much at their Work, are troubled with Pains in
their Loins, as Rammazzini has obferv’d*; and that Nephri-
tick Complaints are almoft entail'd upon ftudious Men . And
from the fame Caufe it comes to pafs, that few People who are
troubled with the Gout efcape thele Complaints at the laft ; for
although as long as the Kidneys are able to do their Office, and
tranfmit all the conftituent Parts of the Urine through them,

thefe Nephritick Symptoms will not arife (though they proceed
from one common Parent) yct when the Fits of the Gowt be-

come frequent, and of fuch long continuance, as to confine the
Patient very often, and for a great while together, the Confe-
quence will be fuch a Difpofition of the Kidneys as is juft de.
fcrib’d, and the Szove will come in aid to his Deftruction.

MANY other Errors in the Non-naturals which are reckon’d
by our Writers among the procatartick Caufes ‘of this Difeafe,
are included in the foregoing Obfervaricn, or may be accounted
for the fame way ; excepting an bereditary Difpofition, which
cannot be rank’d amongft any of them, and requires a parti-
cular Explanation to its {elf; but this is needlefs formally to en-
ter upon, fince it is as ealy to conceive, that Parents may com-
municate a parricular Difpofition of their Solids and Fluids to
their Offspring, as that they can ftamp upon them their Features,
or tinge them with their Complexion.

* De morbis Artificum, cap. 3. 1 1d. cap. 43.
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T O proceed then, a Nuclens thus form’d in the Urinary
Tubes of the Kidney, will at length by its own Weight and thac
" of the Urine coming upon it, be forc'd through the Caruncule
Papillares into the Pelvis : whereif it makes no long ftay, but
is {mall enough to pafs through the Ureter into the Bladder,
it will not occafion a Nephritick Paroxifm, but only fome Pain
from the roughnefs and hardnefs of its Subftance prefling againft
and vellicating the extreme fenfible Fibres of this Tube. Butif
from its pointed Surface it fhould chance to adhere to the Pe/-
wis, or from any other Accident lodge in it o long, till by the
addition of adventitious Concretions, it is render’d too big to
pals through the Head of the Ureer without diftending it, a
true Nepbritick Fit will be produc’d.

THIS is attended with the following Diagnofiicks, viz. A
fixed Pain in the Region of the Loins, which is propagated
through the whole length of the Ureter, and accompany'd with a
Naufea and Vomiting, 2 numbnefs iz the Thigh and Leg of the
Jide affeéted, and a Retrattion of the Teflicle of the fame fide.
The Urine about the beginning is thin, aqueous, and pale, and
wvoided in {mall Quantities ; and if both Kidneys are affected.
Jometimes totally fopprels’d ;3 but in the Decline of a Fit, and
after the Stone bas pafs’d into the Bladder, it becomes thick
and turbid, and is difeharg’d copioufly. Fery often Blood flaws
out together with the “Urine 5 which is many times in fo large
a Quantity, as eafily to difeover it felf ;s at others in fmall &
one, as only to tinge it of a Coffee Colour. Bur the moft cer-
tain Diagnoftick, and which isaPathagnomick Sign is, if to
any of the foregoing is added a frequent Excretion of fabulous
Matter, or a fmall Stone,

BESIDES the Diagnofticks mow cited, for the Knowledoe
of which the World ftands indebted to Hippocrates *, there is
another taken notice of by him, which although when alone
does not particularly indicate a Stone in this Part, yer togethes

* Lib. de intern. affeét. Sedt. 14. Id. lib. Epidemic. 6. Se, r. ah
WIE
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with fome of the former, will affift us in making a right Judg-
ment of the Diftemper. This is contain’d in one of his Apho-
rifins, and is certainly above a Nur/e’s Obfervation (though we
have been lately told the contrary) let ber be never fo old or
experienc’d. He lays it down as a Maxim, that when Bubbles
fwim upon the Surface of the Urine, they indicate Nephritick
Diforders, and a long Indifpofition *.

THE SE Diagnofticks may all appear at one time or other in
the Courfe of one Paroxiim; but generally the Symproms are
ina greater or leffer Degree, and {omerimes one, fometimes
another fhows it felf according to the Nature of the Stome,
and the particular P/ace where it is lodg'd. If it as yet remains
within the Body of the Kidney, and has not enter’d the Head of
the Ureter, the Pain will be obtufe and eafily born; the Sub-
ftance of the Kidney being very fparingly furnifh’d with Nerves,
Nay it is certain that it may lie quicr a long time, without cre-
ating any remarkable Inconvenience, from feveral Examples in
daily Practice, of fuch a Body’s being found in this Part, which
has fill'd the Pelvis, all its Branches, and even poffefs'd the
greateft Part of the Kidney, and yet the Subjects, from whom
it was taken, have labour’d under no very painful Symptoms,
nor have had but very little Warning before fome accidental
Shock has unfortunately alter’d its Pofition, and fo brought on
a Paroxifiz that ended fatally. Agreeable to this, Hewur-
#ius 1, upon opening a Patient, took out of onc Kidney feventy
{mall Stones, and from the other fowrfcore, and yer the Perfon
had never before complain’d of any Nephritick Symptoms. And
Bonetus 1 relates from Anton. de ‘Pozzis, that he found in each
Kidney a Stone weighing fix Ounces, without any previous
Symptoms either of Gravel or Numbnefs in the Loins, or a Di-
minution in the Quantity of Urine, it flowing more copioufly,
but limpid as Water, only attended with an infatiable Thirft.

t Aphorifm, 34. Sedt. 7. t Fernelii Opera 3 Heurnio Edit, Part 2. Lib, .
€ap. 12, § Medicin, Septentrional. Lib. 3. de imo Ventre, Sed. 25. cap. 6.
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BUT when the Stone moves into the head of the Ureter,
and twitches and diftracls its extreme fenfible Membranes, the
Pain will be acute, pungent and lancing, and all the other Sy mp-
toms vehemently exaggerated. The Fomiting will be frequent
and violent; becaule the Store irritating the Branches of the /#-
tercoflal Nerve, the Par Vagywn will fuffer by confeor, being
intimately interwoven with the former, and both together making
one Plexus in this part of the Body. Hence the Animal Spirits
will flow convulfively and in great plenty to the Stomach, which
receives Nerves from the Par Fagum; by which means its Fibreg
~ will be brought into Spafmodick Contractions, which will forci-

bly throw out any Contents lodg'd therein.

THERE will be a Numbnefs felt in the Thigh and Leg of
the fide affected, both by reafon that the Pfoas Mufcle, upon
which the Kiduey and Ureter lay, will be comprefs’d by this
extraneous Body ; and forafmuch as the Nerwe that is fent off
from the Spinal Marrow, and is diftributed through the Crural
Mufcles will undergo the like Compreffion: whence the free
Influx of the Animal Spirits into the Muicles being partly taken
off, fuch a Senfation will naturally arife. And to the fame Caufe,
together with the Nerves of thefe Parts, being convuls'd by the
Stimulus of the Stone, is owing that difficulty of walking up-
right obfervable in the Fir.

T HIS convulfive Contraction from the Violence of the Pain,
will be propagated to all the Parts that lic contiguous, and have
any near Relation to thofe immediately affected. For which rea,
fon the Peritonzum, in whole duplicature the Kidney is placd,
and which gives an outward Coat to it, as alfo the Vafz Prapa-
rantia, which run berween its Lamellez, and are furnifh’d with
Nerves from the fame Pair that the ‘Urezers are, will be confi-
derably contracted, and drew wp the Teflicle to which they are
affix’d. Burt this Symptom proceeds likewife in great meafure, if
not principally, from the praternatural fhortnels of the Ureter

ar this time ; whereby the Fas Deferens, which pafles over it
and
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and between it and the Bladder, will be pull'd up by the ‘Urg.
¢er, and draw the Teffic/e after it.

AS all thefe Symptoms are aggravated whillt the Stone re-
mains in the Urerer, fo they abate or altegether ceale, as foon
as it has pafs'd into the Bladder. In like manner the other
concomitant Signs vary according to the Nature of the Szowe :
If it is fo large as to plug up the Orifices of the “Ureter or Pa-
pille, and both Kidneys affected, the Urine will be zotally fip-
_preﬁ’a’; orifit is fo big, or plac’d in fuch a manner, as not to
give room for the folid Contents to pafs through, the Urine will
be thin, agueous and limpid. If the Stone by its pomted Sur-
face thould have lacerated the Blood-Veflels, or by its bignef§
very much diftended the “Orinary Duéls, asit mov'd thruugh
them, in both Cafes the Urine will be &loody. If its Cohefion
is fo lax, as eafily to be broken, fome of its Parts will be
wafh’d away gradually by the transfluent Urine; or if it occafions
a Paroxifin, before it is much indurated, a Portion of Sand ad.
hering to its Surface will be abraded by the fame Transflux; in
both which Cales there will be a frequent Secretion of fabulous
Matter : and if it is of a firm Confiftence, but fmall enough
to move through the Ureser, though with the utmoft difficulry,
it will be voided entire.

BUT there is another Reafon, befides this now given, why
the Urine at the beginning of a Fit fhould be pale, and made in
imall Quantities, but in its Decline become turbid and difcharg’d
copioufly, which at the fame time has no relation to the: Nature
of the Szome ; and that is, becaufe this praterhatural Subftance
irritating the Kidwey, the Tubuli ‘Urinarii, which are the '
ting Canals, will be very much contracted, as lying fo near the
greatelt Force of the Stimulus: by which means, there will
not only be very little Urine feparated during fuch Circumftan-
ces, but likewife what is, will be thinner than ufual, the more
grofs Parts of it not being fmall enough to pafs through their
Orifices in this contracted State; or if they do, will ftagnate ac
the Papille, And thefe Effects will be propagated in fome de-

2 gree
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gree alfo to the other Kidney, as it is furnif’d with Nerves from
the fame Plexns. But when the Srome has mov'd through the
‘Oreter, or the Stimulys it occafions is eluded by proper Reme-
dies, thefe fmall Twbes will be relax’d, and recover their former
Dimenfions ; whereby a larger Quantity of Urine will be fepa-
rated, and thofe folid Particles that ftagnated in them wailh’d a-
way, which mixing with the Urine will make it turbid,

IF we reflet on the Nature of thefe various Diagnofticks,
we fhall find, that though all of them taken together are Direc-
tion fufficient to pronounce the Complaint to be the Srore, yet
when confider'd feparately, many of them are eguivocal, and
may {pring from other Caufes : and itis commonly known, that
the Symptoms of the Cholick bear o near a refemblance to many
of thefe, that it is frequently difficult to diftinguith between
them. Indeed when any of the Pathognomonick Signs appear,
as Sand or fmall Stones in the Urine, the Caufe ftands confefs'd 5
ot if the Urine is bloody, and a Numbnefs perceiv’d in the
‘Thigh and Leg, we may know that it is not the Cholick : but
when none of thefe fhew themielves, the Caufe is ftill latent,
and muft be difcover’d by fome diftinguithing Chara&erifticks
peculiar to it felft Thefe were firft mark’d out by Galer, from
whom all fucceeding Writers have borrow’d, or rather copy’d
what they have wrote on this Subject: to whom therefore I
refer the Inquifitive ; and {o much the rather, becaufe it will
thence appear, that fime beneficial Knowledge may be got from
Galen too, though one of the antient IWriters of the Faculty *,

THE Symptoms likewife that arife when the Kidweys are
byflerically affe¢ted, mimick a Nephritick Fit, not only in the
Nature and Situation of the Pain, and the exorbitant Vemiting
which attends it, but alfo in the Propagation of it into the Ure-
ters, €9c. and are not eafily diftinguith’'d, oulels from the pre-
wious Difpofition of the Patient to one Complaint more than
the other, or from the difcharge of a porraceons Matter by
Vomit, or from the conftant Limpidne(s of the Urine, which

* Galen de loc, affed. lib. 6. cap. 2. ; &
G2 in
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in the Hyfterick Affeétion continues 'in the fame Condition all
the time it lafts, whereas in the other it grows higher colour'd
and turbid. A Rbewmatick Pain in the Loins produces the {fame
Effe@&s, but may be difcern’d from the Difficulty the Patient
finds in 7a#fixg his Body from a bending Pofture to an erect one,

‘and the Senfation arifing thereupon ; which is as if he was cut
- through the middle. The laft 1 fhall mention is the Nepbrizis

or genuine Inflammation of the Kiduey, which refembles a Ne-
phritick Paroxifin in moft Points, but may be known from the
acute Fever that conftantly attends it, and from the revers’d
Condition of the Urine ; which in this Difeafe is red and flam-
meous at the beginning ; but when the Inflaimmation is at the
grcateft height, it becomes aqueous and limpid, whereas in the
Nephritick Paroxifin it is jult the contrary.

THE Prognoflick during a Paroxifin, is taken from the
vehemence and duration of the Symptoms, and the different Ap-
pearances that arife in the Courle of it; which any one may
forefee the Confequence of, who is acquainted with the Reafon
of their appearing. Asto the Difeale in general, in 0/d People
who have been harafs’d with many Shocks of it, and whofe Urine
and Kidneys have been a long time faulty, itis incurable*® : Ac-
cording to which Areteus has obferv'd, that it is more difficulc
to prevent the Kidweys and Bladder, that are obnoxious to a
calculous Difpofition, from generating thefe Subftances, than it
is to make a ‘Prolifick Womb barren . When it proceeds like-
wife from an bereditary ‘Difpofition, or if at the fame time there
is an “Uker in the Kidneys §, the fame Judgment is to be made :
and indeed at beft the general Prognoftick is melancholy enough ;
the moft that a Phyfician can do, being to relieve the Patient
from a prefent Fit, and ward off’ another as long as he can.

T HE Indications of Cure during a Paroxifiz are to force
the Stone into the Bladder; to facilitate its Paffage thither, by
relaxing and enlarging the Dimenfions of the ‘Ureters, that they
may yicld and give way toits Motion ; to guard them again(t

* Hippocrat. aph. 6. fel. 6. T De cusatione Morbor, diuturn,lib, 2. cap. 3.
¥ Sennertuslib, 3. Part 7. Seét, 1. cap. 6.

the



URINARY PASSAGES.

the hardnefs and afperity of its Subftance, that it may not injure
‘them in irs way; and laftly, to mitigate and take off the exorbi-
tant Symptoms.

1ff. THE firflt is anfwer’d by a plentiful adminiftration of
Diuretick Medicines ; elpecially fuch, as by their attenuating and
deterfive Qualities do thin vifcid Humours, and fcour the Veflels
they pafs through. Bur fince in the prefent Cafe there is a grear
StriCture and Tenfion of the Parts from the Violence of the
Pain, and as the ffronger Diureticks a& with a Stimulus, it is
unfafe to ufe them ; left inftead of forcing a Paflage they fhould
contract and ftraiten what was too {trait before : The only Re-
medics of this Clafs then, thar can fafely be adminiftred with a

free Hand, are thofe, which at the fame time they encreafe the
Quantity of the Urine, do by their balfamick Properties and

Swmoothuefs lubricate and relax the Urinary Paflages: upon
which account the Turpentines and Balfams are of fingular
Service in thefe Complaints ; efpecially when blended with Me.
dicines appropriated to the next Intention.

adly. THIS indicates the Ufe of emollient, lenient and
“anodyne Remedics ; of which fort are oily Compofitions, and
fuch Roots and Herbs as abound with fmooth mucilaginous
Juices ; which, at the fame time they relax the folid Fibres, do
by their Smoothnefs and Vifcofity blunt the Acrimony of the
~ Humours, and defend the Paflages from the roughnefs of the
Stone. Emollient Clyflers inje&ted at proper Intervals very
much contribute to thefe Ends; both as they empty the Colon of
Wind and Excrement, which diftending the Inteftine, caufe it ro
prefs againft the Kidwey and “Ureter ; and as by their kindly
Warmth and foftening Quality they relax its Fibres, and com-
municate the fame Effeés ro the Parts contignous. For the fame
Reafon a Purge is neceflary, when the fmaller Inteftines are
loaded with a Saburrz of crude Humours, which are out of the
reach of a Clyfter’s Operation ; which frequently happens in
this Cale. Buc what is of the moft fignal Benefit in this Inten-
tion is the ule of warm /lewzent Faths, which introduce an uni-
verfal Relaxation of the Paffages. This is direCted by Hippo-
crates *, who always directs judicioufly: for Experience teaches,

* Lib, de intern, affet. Seft. 15, : that
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that there is more Advantage found from a gentle Medicine ad-
miniftred whilft ficting in Semicupio, than from all the Farragoof
Lithoutripticks, or the moft pompous Means whatfoever, The
prefent Age, fo fruitful of Difcoverics, has not yet found out a
Specifick of this Virtue ; much lefs might we expeét it from the
Antients. Galen therefore cannot be efteem’d the lefs for frankly
declaring, that in his time no Remedy was difcover’d which could
break a Store ; but that the whole Cure depended on Surgery
and Iucifion. »

3dly. AS to the Symptoms, the firft to be attended to is the
exceflive Pain: and this is of fuch Confequence, that unlefs it is

affuag’d, there is little to be expected from the moft rational
Prncefs For as long as this is exorbitant, the Contraction of the

Veflels will continue, which will hinder the Stone’s paffing

through them. This is alleviated in great meafure by the Reme-
dies adapted to the foregoing Intention ; but what is particular.
ly indicated here, is Phlebotomy, and a caurious Ufe of Opiates :
the firlt as it empties the Blood-Veflcls, and thereby takes off the
Diftention ; the other as they quiet the Orgafm of the Spirits,
and elude the Force of the Szimulus. It is therefore with good
rcafon, that a fhining Ornament of our Body lays down, #hat no

one can more bappily go about to affuage Nepbr;m“.é Pains
than by letting blood *.

T HE Vomiting that accompanies a Fit ceafes as foon as the
Stone has pals'd into the Bladder : but as the Stomach is fome-
times {o affeCted as to throw up whatever is taken, we muft en-
deavour to mitigate this Symptom by gentle Stomachicks blend-
ed with Opzates, which will take off the Irritation for a while,
and give time to the proper Medicines to pafs into the Blood.

-

IF thefc means prove unfuccefsful, and we have reafon to
apprehend that the Stowe is Jarger than ordinary, which is per-
ceiv’d from the fix'd heavy Pain, and the Abfence of any Cal-
culous Excretions, rather than leave the Patient deftirute of
Help, we muft have recourle to more forcible Methods ; fuch

* Mead de imperio Sol, & Lun. pag. 85,
as
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as Vomits, Purges of the flronger fort, and the more powerful
Diureticks: which from the Shocks they give the Parts may
pofiibly remove the Srone, and force it through the Ureter,
But thefe are to be try’d only in very bad Cafes, left by
fhifting it from a larger Space into a {maller, they fhould fix it
there irremoveably,

AS to Nephrotomy, or the cutting into the Kiduney in order
te extralt the Srowe, it has been recommended by Roferrus |
and the Pbilofophical Tranfaitions inform us, that it was per-
form’d once with fuccels by Dominicus Marchetti, a Phyfician
of Padiua, upon a Countryman of our own*. But if we at-
tend to the Parts to be cut through in this Operation, we fhall
find it only barely poffible to fucceed: which is not a fufficient
inducement to a wary Pradlitioner, either for to advife it or un-
dertake it ; it being much more cligible to alleviate the Symp-
toms and wait the Event, than to add to the Pacient’s Torment,
and render his Death more certain.

T HE Prophylactick Part in this Diftemper, in order to keep
off anorther Fit, or to leffen the frequency of its returning, is
partly obferv'd by religionfly avoiding any of thofe Errors in the
Non-naturals, that are reckon’d among the diftant Canles of it
But befides this, we muft endeavour to diminifb the Salts intro-
duc'd into the Blood with our Food, by prrging Medicines, and
moderate Exercifé repeated at proper Intervals.

W E muft ftrive to prevent the Salts from running into Com-
binations, and to artenuate any vifcid Matter that may unite them
together by proper Diluters, which by their Aquofity will dif-
folve them ; and by ffremathening the Inflruments of ‘Digefiion,
which will occafion the Chyle to be fufficiently comminuted,
and the Salts intimately divided. But we muft chiefly aim at
relaxing and widening the Capacities of the Urinary Paffages,
that they may freely admirt all the conftituent Parts of the Urine
through them, which is partly obtain'd from the Ulfe of Balfa-
mick Emolitent Diureticks, and from gentle Exercifé 5 which

* No. 223 :
laft
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lafl by promoting the Circulation drives the grofler Particles of
the Fluids through the Capillary Veffels, whilft the 7/ enlarges
their Dimenfions by their relaxing Properties. i

AMONGST all the Variety of Purgers, none feem {o
well adapted to anlwer all thele Ends, as fome of the mercu-
rial Preparations ; thele not only evacuating the Salts, but ha-
ving alfo a peculiar Power of breaking and obtunding their Sp:-
eule, of removing Obftructions and enlarging the Veflels.

THE Stomachicks that are of moft Service, are fuch as by
their gentle aftringency brace the Fibres of the Stomach, and b
their mild grateful Warmth attenuate any vifcid Matter lodg’d
therein. For as to the bofzer and flronger Bitters, they induce
a univerfal Rigidity in the Fibres of the whole Body ; and for
that reafon will do more harm than good, Galen thought in this
way, when he laid down, that moft Medicines proper for Calcu-
lous Patients are Bitzers * : But then he rempers them before with
this Hint, that by no means it is proper to give fuch Perfons
very beating Remedies t. ) 5

T HE Diureticks ought to be fuch only, as at the fame time
they force open any Obftruction forn’d in the Kidweys, will
likewife relax their Urinary Ducts: thofe of this Tribe being
carcfully to be avoided, that are prepar’d from Sflony or earthy Sub-
ftances, which by attracting one another in the Capillary Tubes,
inftead of doing Service, may lay a Foundation for another Fir,

UPON all thefe accounts the Bath, Spaw, and other Cha-
bybeate IVaters, are of the utmoft Benefit in the Intervals be-
tween the Fits, as they diffolve the Salts, flrengthen the Sto-
mach and Bowels, /four the Urinary Paffages, and carry any
Recrement out of the Body by Per(piration and Urine.

I: De Compofition. Medicament. fecund. Loc, lib. 10, 1 De Sanirat. tuend,
Li il E‘-
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SECT. IIL PART 11,
EEKRG: FB M EGROGHOGHIGRICKICHOGRID L0 HEGR95
of @ § TONE in the BLADDER.

”.___ &8 E come now to confider the Confequences that will
H ‘- w Al follow, when a Stone has chang’d its Seat, and lodg’d
: 1"" fome time in the Bladder. That a Nucleus genera-
=2 ted in the Kidney, when once receiv’'d into this Oy~
gan, is the general Bafis of thofe large Concretions found in it,
is evident from infpecting thefe Bodies ; in the Centre of which
for the moft part is found a folid Subftance, of a different Co-
lour and Confiftence from the reft of the ftony Integuments,
over which the adventitious Concretions are fpread lamellatim,
and enclofe it as a Shell does the Kernel of a Nut. Not but
that a Srone may be primarily generated here, without the
Kidneys being firft affe@ted: which not only appears in Chil-
dren, who are frequently troubled with this Difeale without the
leaft previous Complaint of Nephritick Symptoms, but likewife
from the reafon of the thing: For if the folid Parts of the Urine
fhould be depofited in the Bladder in fuch manner, as to be
brought near to one another, and not be wafh’d away by a fol-
lowing Afflux, they will unite by means of their attractive
Powers. This will happen if the Urine is over vi/iz4 and too
much loaded with fa/ine and earthy Principles: for if it ftays
any confiderable time before it is voided, thefe will fubfide to the
Bottom by their own Gravity ; where they will confequent-
ly be brought into a narrow Compafs, and at the fame time may
adhere to it by the Tenacity of the Parts that envellope them.
Accordingly conftant Obfervation tallies with it; the Urine of
Perfons fubje& to thefe Complaints being generally zhick and
viféid, and dropping a whitifb Sediment which fticks to the bot-
tom of the Veffel it is contain’d in. Thus then there may be a
H Stone
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Stone form’d in the Bladder without a Nucleus previoufly gene-
rated in the Kidney: but this isnot near fo frequent; for the

Bladder being a large Veflel, and fo often diftended with Urine,

fuch a Depofition of the folid Contents will very rarely happen;

but they will either flow out with the aqueous Vehicle, or elfe be

wafh’d away by the weight of the Urine that fo often falls upon

them : whereas a Nwucleus already form’d being a {olid concrete

and ponderons, it may be o lodg'd, that the Urine may pafs over
it, or its Surface {o pointed as to adhere too cloiely to be fepa-

rated : and accordingly we find, that Sfones are form’'d in the
Bladder, when any extraneous {olid Bodies have accidentally

got in there, which have been the Foundation of the {ubfequent:
Incroftations, of which there are many Inftances™.

T HE Bafis of a Calculies being laid in this manner, it will
neceflarily encreafe if it ftays any confiderable time there. For
as it confifts of a Subftance, which in its Nature is very attractive,
it will draw the folid Particles of the Urine to it, which are of
the fame Nature, and will therefore {eparate from the Fluid and
adhere to its Surface : and this attractive Power will be greater.
as the Surface of this folid Body grows larger ; {o that a Bafis once
form'd, the Szone will become large in a fhorter time than is
commonly imagin'd : every new Incruftation not only adding
to the Quantity of Matter, but encreafing the Surface in a very
great Proportion. The Difpofition of the {everal Lamelle that
compofe the Caleulus, thews that it encreales in this way : for
their running parallel to one another can be only owing te this
force of Attraition ; by which the folid Particles of the Urine,
when brought to a certain Diftance from the Comcrerion, are im--
pell'd towards it, and unite themfelves to it on all fides, ar equal
Diftances from its Centre, as near as the Figure of the Place in.
which it is lodg’d will allow of. |

FROM hence it appears, that the Stones of the Kidneys and
Bladder are of the fame Nature, and form’d in the fame man.
ner ; which I believe will hold good likewife in all Szoxes of the
Body, in whatloever Part they are found, and howfoever they
differ in Figure, Colour, or Weight: though the Effeéfs produc’d

* Philofoph. Tranfact, N9, 168, 170 266, bf
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by them will vary, asthey are lodg'd in one Part or another. When
fuch a Subftance is in the Bladder, it will produce the following.

AT firfl, little or no Difturbance will arife from it ; becaule
being imall and light, the Mucus that lines the Bladder is fuflici-
ent to guard it from the hardnefs and afperity of its Surface ; on-
ly the Urine is now and then intercepted in its Voidance, when
the Szone cafually falls upon the Orifice of the Vresbra. But
when it grows larger and more weighty it will abrade this Muco.
fity, and twitch and vellicate the nervous Coat ; more elpecially
when it moves from one place to another, Hence the Urine will
become thick and flimy from the abraded Mucus *, which Quali-
ties will encreafe as the Szone grows larger, the Glands {eparating
more Mucus as the Stimulus grows more forcible. This Srimu.
Jus at the fame time will extend farther, and create a Pain in the
Neck of the Bladder, which will increafe towards the end of
Miéturition, andbe propagated towards the end of the Glans
the one becaufe the Calculus falls to its more depending part, the
Neck, the other becaufe the nervous Coat of the Urethra is no
more than the Continuation of the{fame nervous Membrane :
and it is no wonder, that when thefe Parts, which lic {o near,
endure a Pain, that the more diffant of the procreative Organs
fhould enjoy only a Pruritus. As the Bulk of the Srowe increa-
les, it will prefs more forcibly upon thefe Parts, from whence
the Pain will become more sutenfé, and a W eight perceivd in
the Region of the Os Pubss and in Perineo : and the Irritation
it produces will be extended farther to the Sphiniter Ani and
Inteflinum Reéfum, both thele being contiguous to this Parr, and
receiving Branches from the fame Nerve; fo that a Defire of
going to flool will come upon every Attempt to make water.
This muft be very frequent by reafon of the continual §¢zmulus
upon the Bladder, which will provoke it to difcharge its Con.
tents; but at the fame time it will be voided with the grearef!
difficulty, and guttatim, from the Stones lying upon the Ori.
fice of the Urerbra, and ftopping it up : fo that the Pa.
tient is obliged fometimes to lic in a fapine Poffure, in or-
der to remove it from thence before the Urine will pafs off.
Hence it is not at all furprifing, that when this Body has accu-

* Hippocratis Aphorifi, 79. Seét, 4. H 3 lated
2 mulate
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mulated, it fhould occafion a difficulty of moving from place to
place, fince the Preflure of it upon the lower Parts is fo great.

THESE are the natural Effeéts of a Lodgment of the Stone
in the Bladder ; but as it does not create all of them at the fame
time, but férzatim as it grows in magnitude, its Diagnofis is
uncertain ; {o that we are oblig’d to have recourle to fome Colle-
teral Tokens, the better to form a furer Judgment of the Cafe,
Thus we muft have an Eye to the previous Dilpofition of the Pa-
tient to Nepbritick Symptoms, which will guide us a little ; as
alfo whether the Remedies proper for this Diftemper have a Zan-
dable Effe@. But we principally depend upon the introduction
of the Catheter into the Bladder, or the Finger in Anuwm, though
I have known the former to fail ; and a Schirras has imirated
the Stone fo artfully in all Symptoms, as to difappoint the Lzzho-
tomiff : agreeable to which is an Obfervation of Baglivi *. The
Hemorhoides alfo mimick this Affection ; butchen the Pain they
occafion is not fo acute. But the moft remarkable Cafe of this
kind is from Dr. Bamber, wherein a great Quantity of fopbace-
ous Subftances, that feem'd to me {o many Globules of hardned
Excrement, were lodg'd in the beginning of the Cofon where the

. Tlenm is ingrafted, and,created Symptoms which aped the Stome

of the Bladder {o nicéfy, that only Death and Diffection there-
upon detected the Fallacy. In this Calfe it was almoft impofiible
but the moft skilful Surgeon fhould be deceiv'd; for thele concre-
ted Subftances gave the fame Refiftance to the Catbeter, and
caus’d the fame Senfation to the Hand that a Szone would, when
in the Cavity of the Bladder. However it was very lucky for
this Gentleman, confidering the cenforious Humour of the
World, that the Patient died before he underwent the Operation,
Sometimes the Surface of the S#one is fo rough and pointed as to
adhere to the inward Coat of the Bladder ; but then there will
be no Suppreffion of ‘Vrine along with its other Diagnofticks, as.
Areteus has oblerv’d t: from the Abfence of which we may
juftly fufpect an Adhefion, if the Patient labours under the other
Symptoms. This is a defparate Cafe, for if you endeavour te:

* Praxis Medic. lib. 5. cap, 13. Seft. 8. t De cauf’. & fign. diuturnor, morb,

lib, - Cap. 4
extra&
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extract the Stome forcibly, you will lacerate the nervous Mem-
brane of tiie Bladder, upon which will enfue an Inflammation
and Mortification of this Veflel, with all the direful Train of
confequential Symptoms. But I cannot well conceive how the
Stone can be enclos’d in a membranous Cyftis ; for if fo, how
can it increafe, the Capfir/a keeping any adventitious Concre-
tions from its Surface ? Poffibly this may not happen before it is
grown large, and has adher'd fome time ; and fo by wounding and
dividing the ncrvous Coat, (whillt the clofenels of its Adhefion
hinders it from revniting) it may occafion this Membrane to
thoot over it and form a Cafe for it,

Here 1 cannot help mentioning an- extraordinary Cafe of the
Stone, that fell under the Inipe&ion of the famous Dr. G/iffou,
and Dr. Hugh Chamberlain, fér. The Daughter of Sir Hugh
Middleton, who had been before troubled with Nephritick Symp-
toms, upon riding a Journcy unfortunately alter’d the Pofi-
tion of the Stouwe, and turn'd it tranfierfé, which brought on
a Suppreflion of Urine which kill'd her ; for as one Kidney was
choak’d up by a large Srone, thar only officiated, in whofe Ure-
ter the other Stone was lodg’d, which occafion’d her Death. Upon
opening the Body by Mr. Holliard Surgeon, there was found
““ An Abfcefs in the left Kidney, with abundance of purulent
* Matter, and a brown bollow long Srowe of near two Drams.
¢« Weight in the bottom of the Urerer, at its Infertion into the
““ Bladder. The right Kidney was likewife Ulcerous, contain-
¢ ing athicker Pus; and at the botrom of it, at the Ingrefs of
“ the ‘Ureter, a larger whitith S7ewe weighing three Drams,
« two Scruples and a half” This Cafe being very uncommon
from the hollowne/s of the Stone through which the Urine pafs'd,
being the firft Inftance I have any where met with of fuch a one’s
being found in the Vrerer, though they are fometimes, but rarely,
in the Bladder, 1 have thought it worth inferting; more efpe-
cially fince it has not heretofore been made publick. The Stones,
together with the Cafe, were left for fome time in the Cuftody
of Mr. Dobyns Surgeon, but are at prefent in the Hands of Dr.
Middleton Maffey ; who, to give a clearer Idea of them, has

made a very accurate Drawing, which is here annex’d. e i
e Y 1.

E CON-



14

A TREATISE, <.

CONSIDERING the #ervons Contexcure of this Organ,
which renders it of a very acute Senfe, and the important Office
it bears in the Animal OEconomy, fuch a Praternatural Subftance
muft neceflarily proguoflicate very bad Events : and according-
ly, not only the Phyficians of the prefent time, but Antiquity
too have regifter'd a perfe¢t Catalogue of Evils itinduces, A
Suppreffion of Urine, the Fever it occafions, the Convalfions
it introduces, and the emaciated Habit that follows, are common
Effecs of this Caufe*, if it is let ftay a long time in the Blad-
der, or the Patient will not fubmit to the artificial Extraltion.

THE Method of Cure in this Diftemper, as far asit regards
the Phyfician, which is only, whilflt the Calew/us is fmall enough
to be forc'd through the Urefbra by medicinal Procefs, is very
much the fame with that to be ufed in the Szone of the Kidney :
and if itis grown to any confiderable fize, it is the Surgeon’s
Province, and requires the Operation ; under whofe hands there-
fore for the prefent I leave it.

* Aretxi de diuturnor, morbor. caufis, &¢. lib, 2. cap. 3, 4.
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HE emulgent Artery injeted and cleans’d from the Sub-
ftance of the Kidney.

a. Its Trunk,

bbb, The minute Ramifications of its {maller Branches,-
as they are propagated throughout the Kidwey.

¢. A Portion of the ‘Ureter.

F I'G:-IE

THE numerous Convolutions of the Capillary Branches of
the Emulgent Artery upon the external Surface of the Body of

the Kiduey.

G
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T H E internal Structure of the Kiduey taken from Dr. Ruy/ch,
with which a Preparation by me exactly correfponds.

aa. The {erpentine Progrefs of the Emulgent Artery, before
it terminates in the Bellinian Duils,

6 b. The faid Ducts.

cc. The Papille.

dd. The Fiftule Membranaces.

e. The Peluis.

f- Past of the ‘Vteter.

B Y.

THE Kidney of an Hyena injeéted, taken from the invalu-
able Colle&ion of Sir Hans Sivane, in which the Emulgent Vein
Ipreads its Branches on its eutward Surface:

@ The Trunk of the Emulgent Artery.

b. That of the Vein.
cece. '_J."he various Ramifications of this Vein.

EI1 G V.
THE Kidney of a Caz, which fhews the like Difpofition of
the Emulgent Vein in ¢har Species. | BFa



FI G, VL
SHEWS the unequal Dimenfions of the Urezers.,
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REPRESENTS the Urinary Paffages in which cach Kidyey
has two Pelves, and dowble Ureters.

A. The left Kiduey.

a. The Emulgent Artery before its entring the Kiduey.

6. The Emulgent Vein.

¢. The exit of the upper Ureter.

d. That of the lower.

B. The right Kidney divided longitudinally to fhew its peculiag
inward Structure. '

e. The upper Pelvis.

f. The lower.
g. The Subftance of the Kidney interpos’d between them.

h. The Head of the upper ‘Ureter.
Z. The fame of the lower.
kk. The Difpofition of the four Urefers in their Progrefs

towards the Bladder.

C. The Bladder laid open.
/. 'The Union of the double Urefers before their Infertion

into it.
m. The Obliquenefs of their Infertions on the right fide.
#. Their opening into it on the left.

il e e

THE Bladder of an Infant, with part of the Urefer injeét-
ed, in which the Diftsibution of the Arzery upon the outward

appears.
TAB.
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FIG I

SHEWS the Fnrf:part of the Bkdder af Urine {lrip’'d of
its outward Coat.

a. The Origin of its La#g:#ﬂdmai Mufeular Fibres, from
the inner and lower part of the Offz Pubis, and the fom-parr
of the Proflata.

b b. The Prngreﬁ of the fame Fibres over the fore-part of the
Bladder.

¢ ¢. The Obligue Fsbres of tts Mufcu!ar Coat mmr{'e&mg each

other. |
C 4 The Urachus.

e e. A Portion of the Ureter.
Ff The Proflata.

FIG IL

" SHEWS the hinder part of the Bladder fore-fhorten’d.

@ a. The Courfe of the Longitudinal Fibres down this fide
of it. :

#. Their Infertion into the back-part of the Proflata.

_cc¢. The Oblique Fibres, as in the former.

dd. A part of the Ureters, as they appedr in this Paﬁtmn of
the B#adder
"¢ e. The Veficule Seminales. turn’d downwards, to fhew
the tendency of the Longitudinal Fibres.

| FI G Il
- THE Bladder open’d, to difcover what is moft remarkable
within it.
a a. Its Nervofe Coat.

b b. The Orifices of the “Vreters that terminate in it.
I ' ¢. The



¢. The flefby Fibres extended from each of them.
d. Their Termination in an Angle on the backfide of the
Bladder, near its Neck.

TABLE IV.

Fal ol

THE lower part of the Penis, with the Urethra laid
open. '

a a. The outward Subftance of the Penis.

&. The Nervous Coat of the ‘Urethra.

¢ ¢ ¢ ¢ ¢. The Offiola of the Ducls opening into it

d. A remarkable one very near the Glans.

e. Another in the upper part, whofe Dué7 runs the length of
an Inch.

/- The Accelerator Urine divided,

g g The Mufiuli Ereclores.

b bh. The Tranfverfales.

i i. The Veficule Seminales.

FIG IL

SHEWS a hollow Stone ip two Pofitions, Whlch was Iodg’d
at the bottom of the left ‘Ureter.

a. Tts upper orifice, through which the Urine from the Kid-
ney pafs'd.

b. Its Jower Orifice at the Aperture of the ‘Urfrer into the
Cavity of the Bladder,

Fl G:. ]l

a. A whitith Szone, which plugg’d up the Right Kidney of
the fame Subject.
6. A Fruftulum of the fame.
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The Engraver not being able to infert all the F igures in three

Plates, as firfl defign'd, bas occafio’'d féveral Errata ;i
the References to them. The others, fw&ifb are w:;:
Sfew, are overfights of the Prefs. '

- ERRATA.

AG. 4. 1. penult. pro Awclorsm, |, deuter. P. 6. 1. 8. poft I
L] ¥ e [ "Ry A .-F'n‘ lh.idden.u h. P.l..
P L. 4. pro Glands, 1. Glans. 1d, 1 8. Lru Fig. 4.1. Tab. 4. Fig. 1. IF:’. IF.- 22, p:lca
Fig. 5 L Tab. 4. Fig 1. P. 22.1.25. adde be. P. 28.0. 4. adde with, P. 18. L. 30. pro
Pm.lm:bir, lip#r:;iﬂf:ln P. 39}1. 35. adde fo. 1d.L. 27. pro Parkognomick, 1. Pathog
nomenick, P.g3. L ult. pro Tab, 3. Fig 6. |, Tab. 4. Fig. 2. P.g4. 1. 6. bave, L. has,
In tabuld ». 2. Fig. 2. L ult. adde Coar. 5 2 e
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 BOOK S and PAMPHLETS lately printed
for T. WORRALL.

1 fus Mathematicus, or a complete Courfe of the Mathe-
maticks, in § Vol. Oéavo. Vol. L. Containsa Treatife of

Algebra, and the Elements of Euclid- Vol. II. Arithmetick and Tri-
onometry, with corre& Tables of Logarithms, Sines and Tangents.

ol. I1I. Geometry and Fortification. Vol. IV. Mechanicks and Per-
fpeétive. Vol. V. Geography and Dialling : The whole illuftrated
with near 200 Copper Plates. Done into Englih from the French of
Monfieur Ozanam, with Improvements.and Additions. By %. T. Defa-
guliers, L.L.D. F.R.S. and other hands. Price 1/ 5.

The Pracifing Attorney, or Lawyer’s Office; containing the Bufi-
nels of an Attorney in allits Branches, viz. 1. The Pra&ice of the
Courts of King’s-Bench and Common-Pleas; fhewing the Nature and
Forms of Writs, Entries, Declarations, Pleadings, Judgments, Exe-
cutions, @¢. With Dire&ions in all Cafes relating to Caufes and

" Mrials. 2. Proceedings of the High Court of Chancery and Exche-
“quer from the leading Procefs the Subpana, to the Final Order or
| i}ecreé, interfpers'd with great Variety of Bills, Anfwers, Replica«

tions, Rejoinders, &c. 3. The Attorney’s Pra&tice in Conveyancing ;
with Precedents of Leafes, Mortgages, Aflignments, Releafes of
Lands, Deeds to lead Ulfes of Fines and Recoveries, Marriage Set-
tlements, and Wills, 4. Of Court-keeping, the Charges of Stewards,
and Proceedings of Attorneys therein; andche Forms of Grants, Sur-
renders, Admittances, Copies of Court-Roll, Prefentments, &c. The
Second Edition carefully correted and much improved, with the Rules
and Orders of the feveral Courts, and the Laws and Statutes under
each Head, continued to this Time, By Wiliam Bobun of the Middle-

Temple Elq; Price 6 s.



Mifcellaneous Tm@klers-. o > ‘

A Difcourfe on Murder, preached in the Chapel of Lincolns-Tun,-and
publithed at the Requelt of the Worfhipful the Malters of the Bench.
By Milliam Lupton, D.D. Preacher to that honourable Society. Pr. 64.

A Poetical Paraphrafe on part of the Book of Fob, in Imitation of
the Style of Milton. By W. Thompfon, Fellow of Trinity College in Dub-

Iin, Pr.Ivs

Original Poems, Serious and Humourous. By Mr. Heury Baker, in tiévu
- Parts. Pr. 1 s..6d. each, ftitch’d; or 4 5. bouud together, in Calf.

An exa® Account of the French King’s Marriage with the Princefs
Mary, Daughter of King Staniflaus, 'T'ogether with the excellent Ad-
vice the faid Prince gave his Daughter at her Departure from Strasbowrg,
and alfo the feveral elegant Speeches on that Occafion of the Duke
of Autin, the Card.de Roban, the Univerfity of Strasbourg, the Fews of
Meétz, the Bp. of Augers, the Bp. of Zufon, the Bp. of ‘Bloir, the-Count
de Hoym, ¢re. To which ‘are prefix’d fome Memoirs of the Revolu-
tions in Poland, with a thort Account of that Kingdom and its Confti-
tution. Illuftrated with geographical Notes. Pr. 1. d

Love upon Tick, or Implicit Gallantry, exemplify’d in fome merry
Memoirs of the Rife and Pﬁgrefs of an extrordinary and occafional
Amour, in which the whole Mechanifm of that Paffion is e~pofed, and
made obvious to the meaneft Capacity. By the Author of

Doubtlefs the Pleafure is as great

Of being cheated as to cheat. Hud. -
Semel infanivimus Omnes. Y
The 3d Edition. Pr.xs, 64. o

An Effay on Book-keeping, according to the true ftalian Method of

I..ﬂ

Debtor and Creditor, by double Entry ; wherein the Théory of thae

excellent Art is clearly laid down in afew plain Rules, and the Prac-
tice made evident and eafy, by variety of intelligible Examples: The
whole in,a Method new and concife. The 3d Edition corrected and
_improv’d. By William Webfler, Writing-Mafter, Author of _4rithme-
¢ick in Epitome. Pr. 1 5. 6 d '




























