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INTRODUCTION.

This Report embraces the results of the chemical analysis of one
hundred and eighty Urinary Caleuli,* constituting the Tennessee
Collection. Of this number four were from the lower animals, an
account of which will be found in the appendix. The remaining
number, of one hundredand seventy six, were from human subjects,
and they only will be considered in the body of this paper.

The subjects, from whom these concretions were taken,were most-
ly residents of this State, many were residents of Georgia, and &
few perhaps of the state of Kentucky.

These analyses werenot undertaken to answer any special ques-
tion in animal chemistry, physiology, or aetiology; but simply to
bring to view facts exisiing in our midst, whether they should an-
swer existing questions or propound new ones. And in the perfor-
mance of this task my chief aim has been, comprehensiveness of
plan, accuracy of research, and truthfulness of delineation. The
number of analyses, of course precluded the practicability of quan-
titative determinations, even could one have imagined the probabili-
ty of results capable of compensating a task as laboriousas it would
have been endless. Mere {races have not been searched for, nor the
presence of new or rare substances—such labor would have been
more trivial than useful-=the result more curious than instructive.

It will be observad, however, that the anlyses embrace more min-
uteness of research than is usually found in qualitative examinations
of this nature. It has not been the predominating constituents
only that have been determined; but in every instance, all of the
constituents, within certain limits, have been isolated, and their
various associations ascertained. The coloring matter received
no special attention.

MODE OF ANALYSIS.
After determining the weight, and in many cases the specific
gravity of the calculus, it was sawn as nearly through the geomel-

* Prof. Eve contributed 115; Prof. Buchanan 13; Dr. Estill of Winchester
12: Dr. D, W. Yandell 10 ; Dr. Overton of Nashville 7 ; Dr. Avent of Mur-
freesbora’ 53 Dr. Jones of Springfield 3; Dr. T. W. Briggs 3 ; Dr. House of
Clarksvil'e 3; Dr. Debow of Hartsville 2 ; Prof. Porter 2 ; Dr. Felix Robert-

gon 1: Dr. Ford of Nashville 1 :Dr. R. C. K. Martin of Nashville 1 ; Dr. Evans
of Shelbyville 1 ; and Dr. Erving of Nashville 1.
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rical center as practicable. The dust from thé saw baing carefully
brushed from the surface, the nucleus and eachlayer (when the ap-
pearance indicated » change of material) were submitted to the fol-
lowing process.

1. From one fourth of a grain to one grain was detached with
the point of a knife and ground to an impalpable powder in an ag-
ate mortar ; transferred to a test tube; treated with distilled water;
heated to the boiling point over the blaze of aspiritlamp ; and filter-
ed whilst hot through sweedish filtering paper—to ex!ract the urates.
To the filtrate ( A ) ( if a drop or two evaporated on a slip of glass
left a residue ) a few drops of hydrochloric acid were added and
et in a cool place for future use.

2, The residue (when any) was next treated with dilute acetic
acid, raised tothe boiling point, filtered when cool, and to the
filtrate ( B ) ammonia was added slightly above neutralization—to
extract and determine the phosphate of lime, and the triple phos-
phate of magnesia and ammonia. When a precipitate appeared
these salts were respectively determined by the aid of the micro-
scope.

3. The residue (if any) being washed, first with acetic acid, dilu-
ted, and then warm water, was treated with dilute hydroehloric acid
raised to the boiling point,filtered when cool,and the filtrate (C) treat-
with ammonia, as in the last instance—to exiract and determine the
presence of Oxalate of lime.

4. The remaining residue (if any,) was next treated (afier be-
ing washed with water) with dilute solution of potash, filtered, and
the filtrate (D) treated with hydrochloric acid to slight acidity—
to extract and determine the presence of free uric acid.

The filtrate, (A) after remaining sufficient time for the complete
crystalization of the uric acid,* was treated as follows to deter-
mine the bases of the urates.

1. Atter filtration a few drops were placed upon a slip of glass
and gently evaporated over the blaze of a spirit lamp. On cooling,
it was moistened with a saturated solution of carbonate of soda and

* At Plate 1. Figure 1. are represented the forms of uric acid crystals most
usually encountered in this treatment. Those with serrated edges are seen the
most often. They sometimes have considerable length, reaching entirely across
the field of the microscope. As uric acid assumes such an endless variety of
forma under artificial circumstances, I would not have figured these, were it not
that they are the forms most invariably assumed under the above circumatances
and yet I have seen them figured no where.
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a glass rod with a drop of hydrochloric acid upon its end held above
it—to determine the presence of ammonia.

2. A drop or two of the filtrate was placed upon a plass slide
and allowed to evaporate spontanecusly--to determine the presence
of sodiwm, by the appearance under the microscope of the crystals
chloride of sodium.

When any doubt arose as to the nature ot the crystals they were
moistened with a drop of water, and a drop of bichloride of plati-
num added, and agein allowed to evaporate, and the double clo-
ride treated with cold water, which readily dissolves the sodium
crystals. but not those of potassium and ammonia.

3. Another portion of the filtrate was placed in a watch crystal,
nearly neutralized with ammonia and then treated with oxalate of
ammonia—to defermine the presence of lime,

After the first twelve analyses, potash not being found at all, and
magnesia but once, and then in a small quantity, they were not
searched for in subsequent analyses, particularly as the time [ als
lowed myself would not admit of delay upon points ol minor inter-
est. Neither will carbonate of lime be found in the table of analy-
ses: because 1st, it was overlooked in many cases and therefore
may have existed oftener than my notes indicate, and secondly, the
quantity was too small and its occurrence too seldom, to be regar-
ded otherwise than aceidenial.

The mieroscope was always used to identify the precipitates,
when the slightest doubt arose with regard to them.

I deem it hardly necessary to state that the reagents were pure.
They were obtained from E. N. Kent of New York, and their puri-
ty tested by myself before they were used.

SOURCES OF FALLACY MOST LIKELY TO BE OVERLOOEED.¥

1. In extracting the urates with boiling water, if too little water be
used, or the matter not well pulverized, a portion of the undissol-
ved urates may pass through the subsequent treatment and appear
as a residue that will give the reaction, with potash and hydrochlo-
ric acid, of free uric acid. (See Plate 1. Figure 2. and explana-
tion.)

2 In determining the presence of ammonia, as a base of uric

= — = —e—

* [t is hoped that the experienced chemist will excuse the introduction of the
remarks under this head as they are not intended for hiz instruction; but only

to aid the inexperienced who may be disposed to pursue the method above laid-
down.
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acid, if any fumes of ammonia be present in the room a false result
may be given.

3. In determining the presence of soda as a base of uric acid,
it after crystallizing as chloride of sodium the glass slide, be
left any length of time before examination, moisture from the at-
mosphere will efface the crystals by partially or wholly dissolving
them. Again, as chloride of potassium crystallizes in forms not
very unlike chloride of sodium, it may be necessary, particularly
with those who are not very familiar with the appearance of these
crystals, to use the bichloride of platinum, as siated above, to dis-
tinguish them.

1n this treatment,the ammonia will also form crystals of double
chloride (of plat. and am.) analagous in form with those of sodium
and platinum, and therefore the number of erystals may be great-
ly increased ; but the action of cold water determines the sodium
erystals by their ready solubility in that menstruum, The larger
erystals of the double salt of sodium, however, do not at once dis-
solve ; yet they immediately become dark and lose their bright
yellow appearance by transmitted light, whilst those of potassium
and ammouia become even more bright and elegant by the immer-
s100.

4. In extracting the phosphates with hot acetic acid, if the resi.
due be not treated with the solvent ns long as it will give a pre-
cipitate with ammonia, a portion of the phosphates will remain and
embarrass the examination [or oxalate of lime. An experienced eye
however, can generally detect the fallacy, as the triple phosphate
appears mostly on the surface,the hosphate of lime light and floccu-
lent, whilst the oxalate of lime falls towards the bottom in a fine dust
like powder. The microscope however, should always be used to

verify their nature. The inch objective readily displays the crys-
taline triple phosphate, and amorphous phosphate of lime, whilst it

requires the 1 inch objective to define the very small octohe-
dral, but most commonly eliptical, crystals of oxalate of lime,
(See Plate 1. Figure 3 with explanation. )

EXPLANATION OF THE TABLE OF ANALYSES.

The division of a caleulus into body and nucleus, is in a good
degree arbitrary ; for it often happens that even in those calculi for-
m ad of concentric layers, the change of substance is so gradual as
to form no well marked line of distinction between a body and a nu-
<cleus. This structure indeed, is, ofien seen when there isno appre-
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ciable change of substance at all, but only eoncentric lines from a
more highly colored state of the deposit at one time than at another.

In the larger number of specimens, however, as when a nucleus
of urates is overlaid by the oxalate of lime, or the phosphates, and
vice versa, there isavery well marked line between the two
deposits, indicating two very distinct conditions of the fluid from
which they were formed. In most cases, the color would seem 10
indicate the two portions ; yet this will not suffice in itself, unless
we are willing to regard the nucleus, as we have often to do the
body, as containing alternate layers of different chemical constitu-
tions ; for I have often seen a dark nucleus, with a whitish body,
when the nucleus proper ( or rather in the sense in which the term
is here used) was found several lines within the line marked by
change of color. Thus a nucleus of urates is covered by alayer
more or less thick of oxalate of lime, (of like color) over which is a
large white body of earthy phosphates. Here the color would seem
to divide the calculous into two distinct parts, and yet if such a di-
vision be admitted we conld have no common understanding as to
what constituted a nucleus in contradistinction to a body. These
remarks are made because | am not certain that I understand what
writers always mean by a nucleus, and as Dr. G. Bird has very
sagely suggested the importance of a careful study of the nueleiof
calculous formations, [ desire no such obscurity to involve these
researches.

In this paper then the term nucleus is employed to designate the
central part of the caleulus formed in the first era,if 1 may so
speak, of urinary deposition—that when there appears an apprecia.
ble change in the chemical constitution, another era may be said to
have taken place, and this deposit is not included in the nucleus.

With regard to foreign substances, when after being cut by the
saw there is left upon both planes of the divided body, a subtance
plainly visible to the naked eye,I have in obedience to usage term-
ed them nuclei. Butin the examination of very small caleuli or
gravel, in cleaving them open or scaling off layer afier layer tothe
central point, I do not apply the term nucleus to minute particles of
dried blood, or small masses of epithelium scales, or fibrinous-
casts that may occupy their centres, because in sawing open large
calculi, the exact centers are seldom or never found, and when they
are,the saw will carry away such small masses; and thus, uniformity
of comparison would be destroved. Perhaps such little starting
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points, might better be termed nucleoli. And yet these smaller
masses would seem to deserve as much the titleof nuclei, as larger
ones, of whatever substance they may consist. Indeed accuracy
requires that all stating points, however small, should be term-
ed nuclei, or else that name be applied only to the first urinary de-
posit—and thus indicate the chemical nature of the uringin the
first period of calculous formation,

It will be observed, moreover, in looking over the table of analy-
ses, that in several calculithe bodies and nuclei are noted as chemi-
cally identical. In these, the color or physical structure determin-
ed the distinction— no confusion, of course, arises from this, since
the simplicity of structure of the nucleus is still preserved.

Of course all that covers the nucleus is embraced in the term
body whether it consists of one or more layers. In some specimens
there existed a thin exterior covering quite different in appearance
and chemical nature from the other portionsof the body, that
seemed to merit some such appellation as cortex or crust; yet no
distinetion is made in the table, as it would complicate the classifi-
cations, without a commensurate advantage.

The table which follows, exhibits the chemical constiution of
each caleulus. It is arranged for the sake of condensation and
simplicity to divide the caleulus into nucleus and ody, yet in very
many cases, two, three, and even four layers were submitted to in-
dependent analyses.

The 1st column,in the table, contains the number in the order
of analysis ; the second eolumn contains the weight of the caleulus
in grains; the 3d column the specific gravity; the 4th column con-
tains the substance that predominated in the nucleus ; the 5th con-
tains substances associated with the predominant constituent of
the nucleus; the 6th column eontaing the predominant conslitueng
ofthe body; and the Tth column the associaling constituents. The
triple phosphate of Mag. and ammonia, and phosph. of lime are
in italics, when associated in that proportion to form the fusible
mixture. The letters against the numbers indieate duplicates.

The number of words occurring in some of the lines of the table
required the following abbreviations, viz: Tr. ph., or Trip. phos.,
for Triple phosphate; Ph. lm., or Phos lime for Phosphate of lime ;
Ox. lm,, or Ox, lime, for Oxalate of lime; and U, a. for mic acid.

Lo S
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CLASSIFICATION OF THE MATTER OF THE TABLE.

WEIGHTS; AND SPECIFIC GRAVITY.

On looking down the column of weights, it will be observed that
the calculi ranged fiom two grains to one thousand “‘“':rl MMeuLY
seven grains. The aggregate weight is found by calculation to be
16029 grains, and the average that of 91 grains. ;

The specific gravity of 45 only was taken, the lowest result being
1.193, and the highest 1.812, with an average of 1.509.

Of this number (45) with an average specific gravity of 1.509
there were,

Caleuli of earthy phosphates* 9, with average sp. gr. of 1,338

‘  ofurates* 5 PR 1.604
“ ofOUxalate of lime* 1, B ke 1.687
‘**  of mixed constitutiont 30, =  « s @ 1.533

CHEMICAL RESULTS.

1sT OF THE NUCLEL.
Whole number of calculi analyses 176. There were 107 dupli-

cates.—176—107. 69
l. NuMBER IN wHicH THE URATEST PREDOMINATED
IN NucLEl 48 3 duplicales. 45
1. Number of nuclei entirely urates 33
2. Number having associated with the urates,
uric acid alone 6-2- 4
3. Number having associated with the urates,
Oxalate of lime alone ]
4. Number having associated with the urates,
phosphate of lime alone 1
5. Number having associated with the urates
phos. of lime, and triple phos. 1
6, Number having associated with the urates,
uric acid and oxalate of lime 1
45

* I'hose having this constituent to predominate in both body and rucleus .
tHaving different constitueats to predominate in body and nueleus.
11 use the term urates instead of urate of ammonia because 1 have never found

urate of ammonia alone, but always associated with urate of lime, or urate
of soda or with both,

o

e~ .

o il o
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II. Numner 15 waicE OXALATE OF LIME PRE-

DOMINATED IN THE NUcLE!I 20-6

1. Number consisting entirely of OxaraTe

OF LIME 10-5 5

2. Number having associated with the
Ox. of lime,the urates alone 2

3. Number having associated with the
Ox. of lime, phos., of lime alone 1

4. Number having associated with the
Cx. of lime, the urates and uric acid 2-1 1

5. Number having associated with the Ox. of
Im., the trip. phos., phos. of Im., urstes & U a. 1
6. Number having associated with the Ox, of
lime, the urates and phos. of lime 4

14

III. Numeer 1Ny wricH THE TRIPLE PHOSPHATE

PRENOMINATED 1IN THE NUucLel 101-95

1, Number having associated with the

triple phos., phos of lime alone 2
2, Number having associated with the
triple phos., the urates alone, 8-2 1

3. Number having associated with the
trp. phos., phos lime, and urates, 95-92

3
6

IV. NumBeEr 1% wHicH PHos. OF LINE PREDOMI-

NATED IN THE NUCLEL,

1. Number having associated with the
phosphate of lime, Ox. of lime alone 1

2. Number having associated with the
phos. lime, the trip. phos., and urates

1
2

i4
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V. Numser 15 wHice Uric ACID PREDOMINATED
IN THE NUCLEI 4-3 1

1. Number having associated with
Uric acid, the urates alone 4-3 1

V1. Noumeer 18 wnicn FoRElIGN MATTER PRE-
DOMINATED IN THE NUCLEIL 1

1. Number with foreign matter (blood) alone 1
Go

2D OF THE BODIES.
The number of simple ealeuli, or nuclei without bodies, if I may
so term them, were 44
The number of compound Caleuli, or those having
a body upon a nucleus were 132-78 duplicates &4

I. NUMBER 1N WHICH THE URATES PREDOMINATED
IN THE BODIES, g

1. Number having associated with the urates,

Oxalate of lime alone 4

2. Number having associated with the
urates, the phos. of lime alone 2

3. Number having sssociated with the
urates, the trip. phos. alone 1

4. Number having associated with the
urates, Ox. of lime, and phos. of lime 1
8

II. NUEBER oF BODIES IN WHICH THE TRIPLE

PHOSPHATE PREDOMINATED 93-75 18
1. Number composed of trip. phos. alone 1
2. Number having associated with the

trip. phos. phos. of lime alone 3

3. Number having associated with the
trip. phos. phos. lime and urates 83-75 8
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4. Number having associated with the

trip. phos., Ox. of lime and urates 3

5. Number having associated with the
trip. phos., phos. Im., Ox. Im., & urates 2

6. Number having associated with the
trip. phos., Ox. of lime and phos. lime 1
18

I1II. Numser or popies 1N WHicHE OXALATE
OF LIME PREDOMINATED 15

1. Number consisting of Ox. of lime alone 1
2. Number having associated with the

Ox. of lime, the urates alone 5
3. Number having associated with the

Oxalate of lime, the urates & phos. lime 3
4, Number having associated with the

Ox. of lime, phos. of lime, and trip. phos. 3
5. Number having associated with the

Ox. Im,, phos. of lime, trip. phos., and urates 2
6. Number having associated with the

Ox. of Im., phos. of Im., urates & uric acid 1

15

I1V. NUMEBER OF BODIES IN WHICH PHOS-
PHATE OF LIME PREDOMINATED 15-3 12

1. Number having associated with the
hos. of lime, the trip. phos. alone |
2. Number having associated with the
hos. of Im., the trip phos. & urates 9-3 6
3. Number having associated with the
phos. lime, Ox. oflime. and urates 3
4, Number having assoeiated with the
phos. of Im., trip. phos., Ox, of Im. & urates 2

—

12

e rmm——

V. NuMBER OF BODIES IN WHICH URIC
ACID PREDOMINATED 1

——

54

{7 The printer apologizes for the hiatus on next page, Taf.r's page was in-
advertently left out of the form after being set, and bad to be printed separately
and inserted. :
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1. Number having associated with uric
acid the urates alone 1
3p. OF NUCLEI AND BODIES.

The compound caleuli, or those having a bedy and nucleus,
may be arranged as follows, with regard to the chemical relation of
the nuclei and bodies.

Whole number 54

[. NoMBER OF URATE BODIES (HAVING URATES
TO PREDOMINATE, ) 8

1. Number of these having urate nuclei ]

I1I. NuMBER OF TRiP. PHOS. BODIES, 93-T5 18
1, Number having trip, phos., nuclei 76-75 1

2. Number having urate nuclei

3. Number having Ox. of lime nuclei

I1I. NuMBER oF PHOS. LIME BoDIES, 14-2 12

1. Number having nuelei of urates
2. Number having trip. phos. nuclei, 4-2
3. Number having Ox, of lime nuelei

IV. NuMBER oF OX. OF LIME BODIES
1. Number having Ox. of lime nuclei

2. Number having nuclei of urates

3, Number having foreign matter (blood ) nuclei

1

———

V. NUMBER OF URIC ACID BODIES

1. Number having nuclei of urates
It will be observed that I have in the above classifications subtrae-
ted the duplicates. This is absolutely necessary to obtain truthfu]
results as will readily appear by the following comparison of re-
sults by Dr. Peter and myself,* (with regard to the relative number
of nuclei of free uric acid, and earthy phosphate,) both with and

without subtracting the duplicates,

——

*As Dr. Peter'sanalyses embrace the Transylvania collection, our reserches
may be regarded as extending overpretty much the same region of country.
1

- | [
- |ml—mm lmlumq IEIQE
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1, Whole number analysed by Dr, Peter® 106
Nuclei nearly all uric acid 36
“.u earthy phosphate &

Whole number analysed by me 176
Nuclei in which urie acid predominated 4
i “ earthy phosphate  * 103

Thus showing quite opposing results. On subtracting the dupli-
cates, however, the following harmonious results are found,
2. Whole number analysed by Dr, P. 106-35 duplicates—71
Nuclei nearly all uric acid 36-30 duplicates—6

RERR earthy phospliates 8
Whole number by me 176-107 Go
Nuclei in which urie acid predom. 4-3 duplicates 1
L “ earthy phos. ** 103-95—8

1 would not have thought it necessary to call atiention to a proce-
dure so obviously proper, had not Dr Bird in the 3d edition of his
most excellent work on urinary deposits, in making an abstract of
Prof, Peter’s paper, omitted (inadvertently no doubt) to designate
the duplicates of free uric acid nuclei, and in this manner presen-
ted his European readers an incorrect idea of the chemical nature of
the urinary calculi of this country. Indeed, [had not seen Dr. Pe-
ter’s paper, until my anlyses were nearly completed, and relying up-
on Dr. Bird's abstract of his result, 1 was much surprised in my
examination to find the uric acid deposits so rare. It was, truly,
to consult Dr. P’s mode of analysis, that seemed to give resulls
so different from those | obtained, that led me to apply to that cour-
teous gentleman for his original publication.

CoMMENTS UPON THE TABLE.

[ shall embrace under this head only a few remarks upon the com-
parative infrequency of the appearance of free uric acid.

All British and Continental writers of my acquaintance, speak of
uric acid calculi as the most comon variety,} and their analyses

*T quote from Dr. Gross’s Report on Ky. Surg., which containzsome addition
of Dr. P’s. original publication.

t*The lithic acid is the most common species of caleulas. " Prout on Stom. and
Ren, Dis.p. 445

“This (uric acid) izthe most common of all the urinary caleuli.’!  Bowoman’s
Med. Chem., p. 130

] now proceeed to the consideration of the most common urinary caleuli L
(urie acid) Simon, Chem. of man p. 627
“I1 [ Uric acid ] forme @ lui seul le plus grand nombre de celles-ci.  [Uri-
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seem to bear them out in this declaration;® but it will be seen that
out of one hundred and seventy six calculi here tabulated, that free
urie acid appeared as the predominant constituent in only four.

The aggregate weight of these four calculi is found t> be but
eleven grains. Cne other calculus, with a large nucleus of urates,
has a body of urie acid. This caleulus weighs but fifiy three grains.
In all, five uric acid caleuli from two subjects—weighing together
only sixty-four grains, whilst the aggregate weight of all analyses,
is sixteen thousand and twenty-nine. It will be further observed
on looking over the table of analyses, that free uric acid appears
but sixteen times, inclusive, even of ils presence in smaller quan-
tities with other constituents, and yet my analyses were made in a
manner to extract any appreciable quantity of this substance.

It has been already incidentally noticed that Dr. Peter obtained
similar results in the analysis of the Transylvania collection. Hig
analysis however, showsa larger proportion of uric acid than mine.

Taking uric acid together with the urates,and the results I obtained
as well as those of Dr. Peter, do not materially differ from those
obtained in Europe.

I will further remark, that these results closely correspond with
my observations uponthe urine. For a number of years, [ have
paid much attention to that secretion in disease, and it has been
extremely rare that 1 have found a doposit of free uric acid, whilst
deposits ot the urates have been quite common.

To what extent this peculiarity in the urinary deposits exists in
the United States—whether it be confined to the Mississippi valley,
or to particular geological districts; or whether it be more general ;
as yet, | have no means of determining; 1 am ignorant of any
extensive analyses capable of enlightening upon this point. It
would be interesting to see facts further developed upon this subject.

It may be expected that | will here offer some hypothesis to ac-
count for this difference in the chemical constitution of the ealculi
of this country and Europe. [ especially refrain from such specu-
lations, as it is my object’only to present facts with such pertinent
remarks, as their elucidation may seem to demand. Besides, the
data are yet so few, and the subject surrounded by so many intri.

— e — e

mary coocretions.] Sur 109 gmvieru."f-rIM. Lacanu ¢t Legalas en ont trove 7g
d'acide urique presque pur.’” MDM. Robin et Verdeil.  Traite de Chim.
Anatim, et Phys. &e.,vol. 2, p. 392, And many others might be quoted.

# According to the collation of Dr. Peter, the proportion of uric acid nuclei in
Eu:ope is about 51 per cent.



20

cate questions involving the laws of vitality in health and disease,
the hope of success is not of a degree to inspire the undertaking.

FACTE NOT EMBRACED IN THE TABLE OF ANALYSES,

1. Of the bases of the urates. Besides the results embraced
in the table, I made eighty four analyses of the urates to detemine
the bases of these deposits, with the following results.

Ammonia was found in 84. Lime was associated with ammonia
in 83. Soda was associated with the ammonia and lime in 53, and
soda was associated with ammonia alone in 1.

As avery constant result the ammonia largely predominated
over both of the other constituents. The lime was not only more
constantly found, but generally existed in larger quantities than
the soda.®

Since completing these analyses, I find it stated in the, learned
work of MM. Robin and Verdeilf upon the authority of Drs. Bige-
low and Smith, that contrary to what has been generally thought,
magnesia is quite common in urinary ealeuli.

It may be proper here to state, that notwithstanding I found the
urate of magnesia but once in the twelve analyses of the urates,
and therefore ceased to regard it subsequently ; yet my researches,
can by no means be taken as decisive against the frequent presence
of this salt in caleuli, even of this country—further trials may have
greally changed my results.

It has generally been thought that lime exists very rarely in vis-
ical and renal calculi, as a urate; but its presence is seen to be
almost as constant in those submitted to analysis by me, as that of
ammonia.

I am not prepared to say that the very constant presence of urate
of lime, as an associate of urate of ammonia, is peculiar to the cal-
culi of this conntry, or rather those examined by myself, since [
have seen no researches of any extent directed to this point; al-
though authors speak of its infrequency with nolittle degree of
confidence.

2. Animal matter. Using as I did the microscope constantly
in my investigations, the physical condition of the animal matter in
the calculi analysed, could not entirely escape observation.

Although the time | allowed myself did not admit of so full an in-

* Of [:ﬂl.lﬂ.it my mode of analysis cannot claim precision with regard to relative
quantity in every case—nor can any qualifalive method.
tTraite de Chimie, &e., Vol 2. p. 438.
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vestigation of this subject as was desirable ; yet the few results ob-
tained, I trust will not be wholly void of interest.

On pulverizing the matter of a calculus and partially dissolving
the powder with its appropriate solvent—hot water for the urates,
hydrochloric acid for the phosphate and Oxalate of lime &c.—and
placing a drop of this matter under the micrscope, the particles of
broken down calculus seemed enveloped by a pelicle of translucent
animal matter more or less colored. ( See plate 1,fig. 2 a. b, & d)
And when the salts were completely dissolved out many of these
little films might have been mistaken, by the inexperienced, for epi-
helical scales,(as seen at ¢.) The size of these bodies was of course
dependant upon the degree of pulverization of the matter, and their
form, always that of the original fragment, accidental and varied.
These appearances, show conclusively, as has already been an-
nounced by MM. Robin & Verdeil,* a very intimate union be-
tween the animal matter and the salts of urinary ealeuli.

Some of these [ragments presented another appearance perhaps
not unworthy of mention; that of Jamination of structure. The urates
presented the appearance often as seen at a, and the oxalate of
lime, when presenting a structure always had the appearance of d.

These markings no doubt show the extreme limits of calculous
lamination, and correspond perhaps, with diurnal depositions.

Circulating with these fragments, occasionally wers seen little
bodies of regular form and uniform. Size (e, PLI1Fig1) I
have only observed these regularly shaped bodies in the powder of
the urates. On one occasion whilst examining a portion of crush-
ed matter of a calculus [of urates & uric acid, after being par-
tially acted upon by hot water and placed under the microscope, a
drop of liq. potass. was introduced under the glass cover,a large
fragment was seen to break up into a number of these beautifu]
little calculi?  On continuing the treatment with liq. potass., they
in turn disappeared leaving a transparent circular dise, which alse
vanished afier a short time. This behavior suggested the probabil-
ity that the little bodies themselves were [ormed of the urates, whilst
the intervening malter was free uric acid—as the liq. potass would
act more energetically upon the free acid.

Besides the matter already noticed, epithelial debris, as well as
fibrinous easts of the kidney tubes, and a structureless fibrinoid
matter were now and then recognised. These laiter, however,

*Traite de chimie, &e vol, 3, p, 409,
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were found more constantly, and in larger masses in the central
portion of the coneretions.

I examined five specimens with special regard to this point. In
order to do so very small celeuli were selected, (Or the smal-
ler nuelei of larger ones, that sometimes become detached and
roll out whilst sawing them open.) They were carefully reduced
by sealing off layer after layer, down to a small central mass.*
This, after treatment more or less prolonged, with boiling water, di«
Tute hydrochleric acid, and dilute solution of caustic potash, and
lastly sulphuric ether, was washed with distilled water, teased out
with needles (and generally retreated as above, as the deposited
matter adheres with great tenacity,) and placed under the micro-
scope.

I have invariably found this central portion, to consist, in a large
proportion, of animal matter, sometimes friable and easily broken
up, but oftener tough and adherent, displaying when well prepared,
masses of epithelium scales, fibrinous casts from the tubes of the
kidney, and a flbrinous looking substance without definite sirue-

ture.
Besides the little bodies just noticed, six small oxalate of lime

(hemp seed) calculi f were opened and the centres of all six (from
the same subject) were occupied by a dark brown pulverulent mat-
ter giving the reaction of blood as noticed already.

All of these central masses would have escaped detection, had
the calculi been of sufficient size to have required the saw to open
them.

Origin of Urinary Caleuli.—However averse I may be to spec-
ulate upon the results of the very limited researches here recorded ;
the facts just mentioned are so suggestive, [ trust it will not be
considered out of place should I offer a few remarks upon the ori-
gin of urinary caleuli.

Itis, if 1 mistake not, generally believed, that some general or

* Many were experimented upon, but five were all that could be sufficiently
reduced for satisfactory examination, Indeed most calculi becomes so compact
towards the centre s to render their concentric reduction, almost or quite 1m-
possible. After being reduced as far as practicable, by splitting them open with
the point of a knife the nucleolus (?) may be found, (sometimes aslargeas a
bird shot) so constructed, as to be easily detached entire. It is best 10 1m-
merse the little stone in waler before attempting to split it in order to prevent
the fragmient from flying off.

t Nos. 149, 150, 151, 152, 153, and 154, of the Table.
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constitutional cause, such as peculiarities of food and drink,’ func.
tional disorders—in short, everything that may give rise to a mor-
bid urine—operates to give origin to urinary ealeuli, and that the
great majority of these bodies are indebted for their origin to such
general causes, whilst a very few proceed from local ones—that the
former constitutes the rule, and the latter the exception.

From facts already recorded, with a few other reasons to be of-
fered, I am led to believe that the reverse of this is true. That a
very few, if any are indebted for their origin to general causes,
whilst the great majority arise from local ones—that the latfer con-
stitutes the law, and the former the exception.

I presume it can hardly be doubted but that the little masses of
animal matter—in the form epetheleum debris, fibrinous and perhaps
albuminous exudation, and drops of blood, noticed above—acted
as the potential causes of the formation of the concretions in which
they were found. And asthese were all that were satislactorily
submitted to examination, it would not be unreasonable to presum®
that at least a majority of the rest would have presented the same
central structure, could they have been treated and examined in the
same way. Nor isitat all necessary to conclude that the urine
must have been abnormal in its chemical conslitution, or that it
held a sediment in suspension in order for these bodies to become
nuclei of deposit; for it is well known that any foreign substance
lodged in the urinary passages, quickly provokes a precipitation from
the urine, however healthy that fluid may be.

Of course the comparatively few examinations made cannot
claim to settle the point, even of the constant presence of animal
matter in the centres of calculi. All that can be here claimed as
established is, that the number of caleuli indebted for their origin
to foreign® substances—to local instead of general causes—is far
greater than is generally believed. A few caleuli of earthy phos-
phates, without concentric structure, soft and friable in their texture,
seem to be mere aggregations of sediments already existing in the
urine. With these few exceptions it is quite probable to my mind,
that all are in like manner due to a local origin; and for the fol-
lowing additional reasons.

First: Itis contrary to my experience, and I presume to that of
others, that those who suffer from urinary deposit, show any spe-
cial tendency to caleulous troubles. - N

* Foragn to the urine in a chemical sense is what is meant here by this term.
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Individuals will for years discharge urine giving rise to abundant
deposition, and yet never pass gravel, or give signs of stone. In
deed it is well known to those who pay attention to the urine in dis-
ease, that there is scarcely an individual who labors under disor-
ders of the assimilating functions but present & morbid state of the
urine giving rise to deposit; and yet a case of stone is rarely met
with whose origin is dated at that period of lile most fruitful of such
disorders. And on the other hand, according to my experience,
(which is comparatively limited, however,) the urine of persons
afflicted with stone is found generally quite free from deposit, except
where the calculus has caused much irritation of the bladder, or the
general health has become impaired by long and painful suffering-

Secondly: Another consideration which supports this view is, the
general freedom from recurrence of caleuli, after successful opera-
tions of extraction. [ have made some enquiries upon this point.
and find that where there has been no ressons to suspect disease
of the kidney, a recurrence of stone has been quite rare. Ibe-
lieve, without knowing however, that this is the experience of sur-
geons every where. Now as surgeons trouble themselves but litile
about the chemical state of the urine, and therefore rational after
treatment being seldom instituted to correct the diethesis, it is quite
conclusive that if a constitutional cause exisied they would be most
certain to recur.

After a stone has commenced forming, that a urine loaded
with substances of limited solubility, will cause the calculus to ens
large more rapidly—and that such a urine may even predispose to
deposition upon nuclei that might be washed away by a healthy
urine—will not be denied. 1 wish only to show by the foregoing
remarks, that without a nucleus of foreign matter no state of the
urine (with the few exceptions mentioned,) will likely give origin
to a caleulus, and that where there is such a nucleus any state of
the urine may form one.—And, that the facts above 1ecorded point
to the kidney and the agents that determine its local pathology
rather than to the urine and those agents that modify its chemical
nature, as the chief sources of urinary caleuli.



























