yesterday over the Medical Journal of the
th, 1 noticed a physiologicul Inguiry, by Dr.
Philadelphia, into the functions of the spleen,
pancreas. . Wi =
> spleen he supposes the office belongs of be-
receptacle or reservoir to the blood, whenever
nly or preternaturally excited from the stimulus
: ither of exercise, intemperance, or passions of
rmmind ¢ that without this provision, which the Almighty
¢ formation of man has so beneficently made, a state
lethora would constantly ensue, = =
 2dly, The liver he supposes receives the blood from
_every part of the svstem, in order to subject that part of
it, which had not been completely animalized, or divested
1o a secretory process, and af-

. of its chylous properties, :
| twrards 1o pour the product of this secretion, mixed with

liguor of the pancreas, into the duodenum, to be ab~
sotbied or ptherwise taken up by the lacteals, and convey-
ith the chyle from the stomach into the blood vessels,
der 1o be completely vonverted into red blood,

pancreas hie conceives resembles the salivary
it pours outr fis liquor direcily upon the he-
the comimon duet, before it enters the duode-
upon it a concentrated state, and thereby
it perfect ehyle = e
w to avoid beginning the discussion of these
3 it the middle, as Dr. Rush has done, it will
invert the order in which he has placed
erefore take a cursory review of the pro-
: we may, by a natural and
4t the use for which thege or-

. 5

atic bile
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= ,he passagc of thb F‘ i ]- i
lous candi is very drr?erent;“ whilst fhere is &
admission of the one, there must be a frequent‘
non to the passage of the other, -
After the chvme ha,b passed the ducius commﬂ
VEry sensible ch&nges in 1t are beheld; whilst the ¢
of these ducts are seen Honting ever it the. chyme u}.' Biies
a more chylous appesrasce, and a preci
_pure from the feculent parts are seen to take piace'
immediately adhere to the sutface 05' the L‘!a)lu
Aor the lacieal vessels to absorb,
- Letitnot b supposed" that these are faacifui or
thetical opinions; since I was led to ente i
have been proved by the test of experime;
men of the first 'mbght:ea ‘ '
Expreimext.  Adog was fed
three hours thie .1bdomen was opu
_denum and Jjejunum, of considerable le
50 that the coutents mwht be observed.







retions, at 0 ‘p]‘l :
pallid or sallow cast to the darkest degree
~ tur, therefore, from bile being taken np' for
~ purpose, and of being conveved “with the chyle
stomach into the blood, in order to be conver
od. When(_ver his ab&orptmn does talie place
ssistance to.the system by bein :
tal inthe p?oc s ot ch‘,hﬁcfmon, H ploduces all the
chief of which bile is capable ; it acts upon ‘the bmod by’ -
the sensible qualitios it contains, producing irritation nd
jaundicet these are the effects that are p:oduccd wh
18 cohveved into the system in r*cnmral, 1.mmd of
expelled out of il ‘
It is when this morbid condmﬂn of parm takes phce hat
D I\ush suppuses the hiver is dcswmd for the nercasa,v -
purpose of performing the same office as the stomach, in
repaiting the (L.{h waste ; for in cases, he says, « pf }onﬂ‘»
fusting or ‘sickness, in whxcn the office of the stomuch':b‘_‘
cuspendel the hver per‘o rms a viearious duty ; and when
its chylopoetic office ,‘xmpaued or interrupted, thes .
-ach, yperlam}mfr its - funations with dduble
vents the evils of an ab;lmctmn ok nc»uuahment 'hf}m
bOdJ 3 & ; 5
B It is very tmc that the liver is prss
animals, becouse there are few dnimals, whos
- powers are so sirong as to “be (e«m,blea to ass
whole portion of the food which the 'ix;'e'ejewe,
aswistanee ; since, hmvm.er, there is no ammw
stotmach, but there are some that exist
Dr. Rush’s conclusion is dn ETTOREONS ¢
upon afooting with the stomach; and designed 0.
an office in Lhc‘ system oqual]y nece ‘
to }:h%e cuppart of life.” Lﬁe, Lax.t
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_};nd for 5
to tell him ﬁmt the orgi |
destined 1o preserve and perfee

_state ends apd the adnlt begma, are ehpeu.\}sy cilbtm-
cunished by the rapidity of thelr growth, and the Conse-
_quent mdmttude ot thoir

that are connected with l’nem.»
2, The mouth, trachea, «md lungs.
L3 The heart and arterial sysremn. :
(Eb()Phxl;‘?.;ua .md' del h mth ns duxmarv' or-

¢ ; mdmeauble quuhtv ol the
dlffemm ar tlcm: af fnm}i which it i8 lable to receive ; the
nPcesqlty must be apparedt of lhaving ankiliary organs by

: may b ‘comp}r ved, of & s’rren'*lh and
il pmv pt the delete Tous cﬁ%cb that would
!kt]‘,"t’!’!‘zi on "‘ﬁ&mﬁ

an md f?‘ﬂ?’i' f/u \!r-mmh.
e lrm_‘that chyle is fmmd i the h!aw] m, an
te atter a full el Aot beunrar s tedes-

-,Nnrl t" L opue v pmg, 55 i we"




-causexmenc .wmiercd fi
, storation and secretion, with the
gore a5 jt returns to them through the ri,
heart: he would not have ventured to asse t,
nous blood is less dispesed to putrefaction th:
,blaed taken from any other part of the body.” o
Frnm an attentive examination of the ")henamena '"f :
_respiration, and the important benefit w hu’i} the ble6d 1n
- consequence obtains, I have no hesitation in. saying, that
~ the lungs perform a correspondent action upon the air
that the stomach does upen the food ; thatthe only differ-
ence which subsists between them arises from the differ-
ence of the substanves whicli each of them has separately
to act upon, to- awn,.date or digest, Whilst the lungs act
upon -and assimilate air, with a view o% meliorating the
blood in point of quality ; the stomach acts upon grosser -
- materials, in order thab tnP blond may be supphed in point
of quantity ; these organs however are means devoted 1o one
- end, and perform one and the same office, by acting upon
thm*rs foreign to the. qurem,(and asszmﬂatmg th:,m ts
own nature, fozu nourishment an : '
The excretion of mephitic gas fron th Jungs, in
of expiration, (a\part of yenous blood, which corxes
1o the faculent matter from the intestines, it
* ascertained the fact by evalment) ought to ha
him that ‘mez,al blood is more vital ¢ ihaﬁ ?er;ou

G’?,_

- % T mast refer the reader to the ‘qut»em
pab[i}hed where these sumews are mza(ed at }m’g »



ose flurds, is nearly an i taste]
fluid, and colourless. It is however a law io the anim
economy, that in pmgqrtibn as effects proceed from their
causes, they notionly dese the identity of their character,
it th purity and excellence of their nature. In
conformity to this law it is, that the further hepatic bile .
proceeds from its source, either when sub ting in the gall.
bladder, or when anited with foculent matter in the in-
testinal canal, that it verges from a living to a dying state;
- that it loses its inoxious, aud acquires its sensible and sti-
amalating qualities, that it then becomes intensely bitrer
to the taste, offensive to the olfactery sepse, apparently
heterogenons in its nature, of a consistence exwemely -
viscid, sometimes concreting, and forming caleuli. -
When bile has undergone these cidnges, it ceases to
act as ‘bile is intended to do; instead of depurativg the
chyme, it unites with it; instead of assisting the progress
of ehylification, it burries its total expdlsion. =
It is 1o these decomposed qualities which putrid bile
possesses, that physiologists in general have ascribed its
virtues ; that my honeured friend, Dr. Sainders; in his
excellent Treatise' on the Liver, has aseribed anti-septic
power to the bitterness it possesses after it has become pu-
trid, and that its virtues consisted in its being a mild pur-
gative *® : b :
Attention however to the construction of the chylous
- canal, falsifies the assertion: that canal is especially con-
structed by the number and transvertion of valvala con-
niventes to refard the motion of the chyme along the firsy
part of its course; it is therefore wmiost unreasonable to
suppose that the real and direct intention of the hepatic
systemn is to hasten its expulsion; if this were the case, no
‘harmony between these parts could subsist; the action of
the chymous canal would always tend to prevent the mo-
“tion which the bile was always destined to promote, so-
that the ducius communis, instead of openiug in the duo-
i i e ; denum,

XFa : “
v

=% B!tR inself al Ia:wsAth‘a;t, Lriie; undergoes a pméess of patrefaction
i the gail biadder, from the bitterness 1t aquires by its stagnation o it.




= asf ,murab]e to th e;pulswn of iis P"‘

ter th&é undergoes, b
 tally unlike the chymom c mL 1

4 tem; g

, bvie 15 emplmeﬁ xt is rmher r.o stimulat

rate; to produce expulsioit rad‘}e; tha
i ’bx!e theref@n dovs in the»-chzymvw

bears i po v of e t‘l ' ary plands; the
~use of the sali fars' qlcmdx, after the food has bee
s by - the. n of the

‘ 'txéies, arxd~ uthermse to élnﬁma!
1 qualities whieh food contain
ved s ,hes ;




- ahm' td ‘e@pafmt
adv dnced;

: ISE the &P 1S proba :
Twas mtu‘a]]v led to this enquiry, fromthe ph nomena
which I have descnherl in ‘the process of chylification,

__lf this process was er mtua‘l taking 'mce and the or--
2 2 Lzals J R prace,
gans subser ;petual acncm, it is very
moﬁable 3 - the formati on ok qmm:ﬂ

h;en 10we 'ade-v;

ahon of" tlxe appet.tc u}\,’ﬂ}t’“‘ : ‘
instead of the constant ul% of hun«ru Sty fo s:msiv
these calls that animals” are led to take %ood, 1 order to
suppTy the wants, and plovent ‘the waste ‘of thé system.
Xt is from this cceasional want that they are led 16 'tai\e a
larger quantity of food at particular times; and ﬁu'
indigent condition to which all dre doo
lrty s often neither cong@mlt ‘
i generhl, nor adapted to the ordinary pe
- etic oxgans to assimilate in parlxcu}ar mf)c’f amnmla :
. therefore are supplied with a provision by means of which
: t‘ms imperfection may be obviated; by whlch A extramw'

ction of the <picen be examméd i}}e pro-
bab;hty that it subsmves such an office will be apparent

it



 ordination; of knowing ‘what it is
 degree led to find out what it is; that
pose it is destined to afford assistance

.

organs in general, by sppplying them wit

of blood, for the production of gustric or pasier
and bile, at those times that they are particularly wa
- It is difficult to say how tinis effect s produced
seeing however the sympathy which prevails
diffierent paris of the system, whosé actions are desi
to the same end; I am disposed to helieve thatit is pro-
duced by 2z sympathetic -and not a mechanical cause,
1 feel myself greatly indebted t6 Dr. Haighion for the px-
periments which be hasso ably made upon this ergan, and
which have thrown considerable light on the subject ; they
go to prove, that whenever the stomach is full, the pres-
sure which it produces on the spleen, not only prevents
the passage of blood from the splenic artery through that
organ, bus that it does aciually cense an increased acens
mulation in the vessels, which the splenic trunk gives out
to the stomach and panereas. If this be the case the Hver
must also receive a larger quantity of blood from the.
_wena portz for the secvetion of bile, as it is prineipally
made up of the veins which return the blood from those
orgaus. D el i s
Whether the spleen is to be considered as an auxiiiary
erganao the chylopoetic viscera in particular, or, accord-
iog to Dr. Rush, as a reservoir to the vaseular systein i
general, [ shall not pretend to decide. - The opinion s &
plansible and awv ingenious one; there are many objee~
tions to it which [ bave not time to cnumerste ; I must
 therefore conelude with an apology for the hasty -manner
-in which 1 write, aud for the brigl analysis wh 0w
give of what [ have stated more at large i anothe

: : ; A A el o
. Kennington, Surry, ‘RICHARD 24
. Sept. 19, 1806, _ 3 SR




tions on the Transformations of the
By C. L. Dumss, of the
in the School of Medicine

gélsd
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‘The cartilages assify, the muscles change intoa fatly
tance, the tendons are couverted into membranes, the
wume the form and consisience of the liver, the
: membranes, and the parenchymatous substance of
the yiseera acquire the softuess of the pulpy matter of the
brain, the v-c:;e?l,ular :membrane becomes condensed, shri-

welled, und drv, like the epidermis, the brain changesin-

to a solid, osseous, or indurated mass; such are the extra-
ordinary phenomeéna which the tramsformation of the or-

cans presenls to our view. Thé works of Bonnet, Mor-
gagni, and Lientand, as well as the transactions of many
learned Sociesies, contain a multitude of facts of this kind, -
which only reguire arrangement and classification.

In such singular trapsformations, the organ, which
changes its character te assume that of another, acquires
the structure, the composition, and properties of the lat-
ter. The order and succession of the causes, which con-
cur to produce this phenomenon, are neither sufficiently
known, nor understood. Sufficient data ase still wanting to
explain, or even to class, all the facts relative to this spe-
cies of conversion. 1t seews then important to multiply
pbservations, and to mark the appearances, which dissec-
tions may furnish respecting these parts of the human
body, which azs niost suseeptible of such thanges.

All the tansformations of the organs may be produced
by changes either in theig physical and sensible qualities,
in, their copstituent principles and chemical composition,

Amitheir form and stiuctare, or o their functions and vital
‘properties,  These form four principal classes, under
which may be arranged all organic transformations :
_ 1st. Those which relate to their physical constitution.
od. Those which relate to their chemical composition.

ad.. & which relate ta their organic structure.
4ih; Those which relate to their properties and vital
; PSR : : e s

functions,






_ the faity

Ehp “dﬁlfi
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; -p: ; . -
lower ’be’%i‘y, and Lhe -ta‘xm@ps cxurahs [mci not yet under-

gone a rump}ete ¢hange, but’ their ﬁbres, both in consist-

enee and colour, indic; ed that this alteration wonld have
speedily taken place, ,tﬂ&e glutacus maximus, and a part
of the ad m}im femoris, thom*ﬂ paxtmﬂy changed, stiil
exhibited a mixture of tmuscular fibres in the interstices of
tter. I might adduee many other instances of
rich have fallén under my own observation,

this Lmﬂ

but this wmﬂ;df be wholly superfluous, sitice so many anale-

gois cases have beeh dh-eazdy noticed by anatowmists.

May we notrefer to this class of trzmbfmmauuny, {hc
spontaneous prod uction oi‘ those organic masses that are
forated 1 end s sted G 2 0,1 ht we uot io dttr imw ix;
nse thie progre
It are by degie
J dcrremr e into a mcmhmnoua or cc“uiar: '
Thus we read ‘in some d amnncai publications,

-

thiae the
£¢ Elunmu‘; CMH-mlth of the muccies sometimes L&Euﬂm :

@ memb:aneb, = 1t ier from
olidity, or from béing impreg-
es pecuhar to ktxom mem-

89 attenuate d, i o lcsem‘
g Mst the principle of
nated wit the aibummous;m
brates, ;
e ﬁxbmﬂs matter of the Mm)d which onters immem-
ately juto the mmpmnmn of the muscular organs, may
ba uepr}b}t nather parts, and tm};(ut £ tl;em, thrauga
@ delect. “f‘ ms»umhnmu, the fibfous and muscular charac-
s : ter.




- Hig ceiine.
duce an organi-
«a 7 |

. sion of ahie lungs into a granular, reddi
_ous substance, analogous to that of the liver.
“expresses this transformation of the pulmonary
- saying, that they are changed into a liver-like sut
pulimonum substantia quasi in bepaticam mutata mos
nein substantie factum hepatice similem ; pulmo hepa~
_tice instar substanti. This conversion frequently super-
- wenes, as I myself have witnessed; after infammatory af-
_ fections of the pulmonary organs. In my Principles of
~ Physiclogy, the history of a dissection is given, in which
 the left lobe of the lungs did not sgtuin the smallest trace
of its original organization. Its size was enormous, and
_in colour, density, and figure, it resembled. the liver; its,
substance was granular, thick, similar to coagulated blood,
like the the substance of that organ; a yellow, thiek, sa~
poundceous fluid resembling bile in colonr and consistence,
constantly oozed from every point of the diseased organ.
As the solid parts of animal bedies admit gel
. into their composition only in combination with other
§)r wnciples, which determine their natural cohesion and so=
lidity, it is cyident, that the casua) predominance of the =
gelatinous matter, though it may operate to alter the tex-
ture of the organs in which it is deposited in an undue
quantity, cannot, however, impart to thew characters a-
nalogous to the structure of other solids, which exist
natorally formed in the animal body. Thus we see the
most. solid organs, such as the boues add cartilages, be-
- come occasionally so soft, as to indicate a superabundance
~ of gelatine in their composition. It is besides not impro-
bable, that this matter may sometimes be ‘deposited in
other parts, so as spontaneously to form mucous bodies,
in which gelatine abounds. : '

an
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_praetical ob

 and that thi efure, if acids were so pk‘c;udl,
‘probable that the provident wisdom of nature would com-

And weuld sk
s poee of it by

‘ Shurt. mde; 1

affect an.

{ pu_veutmg“
; viori) thme pex‘ us effects,
tes them,, and that toa conmdmalﬂe degree.

we endeavour to establish this point, from

(as i
mtlmr paf !
S Bat whi

Et'wg; Pnh

I

al, it s nor

mit the discharge of this necessarv excretion to a fluid,
which; by prmmmm?y @ep«uatmn‘ it within the body, wounld
wmpﬁemiv defeat the object of her humane attention,
tiot, in the infinity of her resources, dis-
ome 1ess o nonabie emunctory !

1 W oaﬂd,*m bie first p!u observe, that thongh b(?ak,ﬁ‘t"
Jmsnifests the prope g of an acid hqum, it is in t!ﬂr'\
mallest possible deeree; so much so, thit though
wiioned long since by WI ung, Coldevillars, and othe

| Bur@eons, yet i ‘was not, either tvhefmuulv or medicaliy,

%Kﬁnﬁr!u wed to be sn,’ untii the time of Seheele, who
' 1ed this point, as well as the nature of the
i :ng; agid.  And, secondly that nothing can be more’
euuuem:s than the ﬁpmmn, 50 kmﬁ prevaﬂeﬂ thar
the: phmphunc acid existed in it o a tmi«*d or uncomb:wd
state. 1iis now well established thet it is only in that of
4 weak aeidule, or: aeidulons phmplmte of lime, Ly htﬂe
, of the point of saturation; and hence the
8 e tmu as an a i '(.ar tor were 1& not im .

nd hzwr* been, | ot x
‘o very fechle, mdecd thm 1t WsU ofwn uot
ion of “red cabbage, whilst it tarns with Til-.
mus, and so etimes, but h:ebly, wnh thls most delicare

{ No. g2, ) X ot

ulue, e
this PNPC

I as experiment, we seem 0
oot that the urine itself is an acid hqmr; -



urine, there-

tand f acidity, we

ind here, indeed, we must
1 swisdom of providedce. Th

, ywed to say 501} required some che-

- miezl diserimiuation. ‘It was necessury to carefully pr

vide for the expulsion of the recrementitions pa

~ osseous-fabrie, which is very considerable, out
- tem; but as this salt is insoluble in an agu
such as the urine, nothing more would be necessar
viate this difficuity than a certain degree of

‘ super-satura-
tion, or state of acidule, which would more effectualiy
- provide for its solubility and its elimination. But by going
thus far, whilstit attended to one cxcretion only, it would
have catirely forsaken its charge of another, commiited
alse to this fluid; and by this degree of super-saturation,
precipitaie, retain in the system the wric acid, and occa-
“sicn as frequent an occurrence of gravally and calculons
- gcomplaints, amongst maukind in general, as now oceuors
ameng the gouty. It therefore prudently formed that de-
grec only of acidulous phospliate of lime, which, though
-msoluble out of the body, was sufficiently soluble when
assisted by its temperature. .~ Nay, even for wise purposes,
it has given a degree of latitate to this temperatare, which,
though narrow and confined indeed, is suflicient for ils pur-
. poses; but where it precisely terminates, T aw not at pre-
sent prepared to sav, though so easily determined.
Lt us now, for a moment, consider how far any mor- -
bid deviation from this healthy standard (which sometimes
happens) may through light on this subject. The most con-
siderable, that I am aequamted with, occurs in the in=
stance of gouty wiine reudered towards the decline of the
paroxysme. A sincle drop of this, though in a turbid
state, affects the vegetable blnes with an enesgy equal, ot
perhaps superior, to thut of the strongest acetous acid;
and requires a very considerable increased proportion of
Jhme water to decompose it, for obvious reasons. This we
find always depositing, sometimes from the bladder itself,
- but generally before it has entively parted with its natural
temperature, a very large proportion ‘of a reddish brick=
dust-like sediment, (a welcome harbinger to gouty pa’tl-)»
: A : e e,




degrer

Scheele,
acid kind
being 1 a
For, conside

: and so it (ﬁiﬁtﬁfh‘; : ijal~t't‘()gi ¥) ,;ik‘id-oli.'béédl ¥y is,

jer proportion thian they were aware of.

g that the cnormons guantity, xjfﬁt}erefl in
u few days,’ was incompatible with the known minute pro=
portion of this acid mattes in wrine, I was determined to -
make the following experiment +~-T1oa -_cm‘l-sEd ezabl e quan=
tity of it, desiceated and well edulcorated’ with distilled
water, were added three ounces of u weak alkaline lixivie
um ; which, after a fewr honrs digestion, completely disco-

ol e 4 : e Ye
loured it, acquired a golden yellow colour, o swectish taste,
and, oo the addition of a few drops of dilute maripe a¢id,
precipitated a copious sediment of whitish, minute, needle-
shaped crystals, of a silky appearance. .~ = . o .
To this precipitatey well edulcorated, was added, by de-
grees, about onc ounce of weak nitrous acid, which acted
on it with effervescence, and nearly took up the whole.
This solution, being set to evaporate, began to redden the,
fingers, anid other animal matters; no doubt; therefore,
could subsist as to its nature. To the remainder, which
seemed very little diminished, and only deprived of colour,
were added two cunces of dilute marine acid, which, after
some time in digestion, nearly dissolved the whole; and
finding this acid solution precipitate with lime water, oxa-
late of ammonia, and fixed alkali, it must have been phos-
phate of lime. This forms, then, by far the largest pro-
puriion of the gouty sediment, which is’” coloured by the
precipitated urie acid. Such aleo is the result of Crooks
shank’s experiments; and so we should expect to find it,
as I shall endeavouy to polnt out, on a future occasion.
 Let vs now consider hiow far these analytical results may
be confirned in the syntbetic way, having resoived that -
experiment, as far as applicable, should form the basis of
any opinions offered in this essay.s The phosphoric, being
the pative acid, prevalent'kn urine, it was interesting 1o’
determine, whether, by the artificial super-addition of it,
50 as to bring this fluid to the standard of the gouty, we

might not produce &lfects somewhab apalogous to what

- oecar there,

3 3 S Mo g e
Eighteen ounces of urine were divided into three equal
“parts. To the first were added five drops of sulphurie acid;
to the second, ten; and to the third, fifteens In, the first,
the magnifier very seoniiscobered minute foiting mole-
2 SenielT g SRR S ‘cula,




'ph;ue and animal gelatinous >
‘place in gout, arld u}u!’d nnt—be j
et onl) wanting to form a sort of sy
tion to the gouly sedxment e
‘The’ unosual proportion Qf"depasite’d'
‘-'exp;rnn ent, created some suspicion that the ph
- acid might, by a combination with some of the
his very (omponad fluid, give rise to bom

tion of it on this occasion. -
= he filtered hquor, therefore, of No

_ Sups ded five drops, which in twenty-four izcmr en

a further separation of a very few crystals mﬂy
filtered a third time, and eight drops more adden' but
without the smallest appearance of 4 e-pnle crystal after
fonr days. The additional acid, then, only more effectu-

: allv and speedily detenmmcd- the separation of the quan~

~tity naturally contained in urine; its more dwu‘ed gmhe F
lent appearance adding. consider aLI to its volume. :

it now only umamed to dentonsirate the identity er
these various precipitates with the natunaﬂw deposited mat-

- ter of gravel.  For, thgu"b it couid not be wel mt«mhen
for any mher saline compnsmon in urine; vet, as cterpal
characters are, even in the hands of a Romé, she, or
an Abbé Haiiy, fallacious, the following, qnd candudmg
one, .on the subject of acids was institured, -

E\P 15—To two drachms of ,thx:. 1mi’ua,i crmehv/'
matter was gxadauny added one ounce of nitrous acid,

- which acted on it with eﬁ'mwwvme, and dissolved tbe _7
whole, with the exception of some small, floating, suceus
lent, animal particles, so well deseribed by Bmgman“

~ The evaporated solution reddened the skiu, ard, after,

some time, depusited crystals of oxalie acid; as happens’
in all concentrated nitrous solutions of caleuli of .the uric.
acid kind. To another mml! qmmim" was added summ
pure alkaling lixivinm, wh
coloured, mmmb, and
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