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the distribution of which, in relation to the pelvis, is
such that three-fourths of the blood supply is carried
anteriorly, while one-fourth-runs posteriorly. The rela-
tive size “of the two systems may oc -asionally be £ :

1, but rarely % : The arteries are end arteries in
,lhe strictest sense 01 the word and the branches of the
anterior division never cross over to the posterior side
and vice versa. They do not anastomose with each

a l-‘r,

Counte;

tubule 2

tubule, while the o©

cells of the tubule, varic

of different form ; these ep

fibres which lie at the perip

of its sheath. Around the blood capilla;

form a p ns. which forms two small endings in the walls of the
capillary ; one of these consists of three short fibrils and the other
of two, which end in a knob. (Smirnow.)

other. To Hyrtl apparently is due the credit of having
first mentioned this ‘ natiirliche Theilbarkeit der Niere,’
by which he means that in a corrosion specimen, the two
arterial tems are completely separated by the pelvis.
He also affirms that this arrangement of the renal arter-
jes is found ¢ without exception in all mammalia from
the whale to man an

The surgical ificance of thi work of Broedel’s is
seen in {]It‘ possibility of an incision Throuﬂ’h the renal
substance in the plane separating the s upplied by
these two 11.&1(‘1_ mh;nt systems. Concerning the veins,
Broedel “While there is a complete arterial
division in the 1:Lme connecting the posterior calices
and terminating in the lateral half of the upper and
lower calices, the veins 1n11=m quite a different arrar
ment. Around the bases of the pyramids they anas-
tomose and form the familiar venous arches. They
unite in large branches at run between the sides
of the pnqml:h and the columns of Bertini to the necks
of the calices, where they lie between the pyramid and
the arterial branches The thickness of these collecting
veins accounts for the peculiar lobulated appearance of
the b and sides of the pyrami A\ruuml the necks
of the calices, both anteriorly and posteriorly, these veins
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form a second system of anastomoses, much shorter and
thicker than that at the base of the pY amids. This ap-
pears as a number of thick loops or rings W hich fit like
a collar around the necks of the cali \tcul\ all the
collected blood of the pe - :arried ante-
riorly through these short stems, to j"lll that of the
nterior portion.”
5 L\lllpﬁ clefts have been described in the labyrinth of
the kidney, especially around the conv oluted tubules and
muuud the blood 1d also around the blood-ves-
s of th capsules and of the me -dullary portion of the
These unite into true lymph Vv els, which are
th\;du} Imo «L:p(mfml and deep. The former arise on
E]n -ir name indicates, and
pass p vessels accompany
the hmrul \e'«dn toward the sinus, where four or five
are usually found, one for :h division of the artery.
They, with the superfic \m]‘h vessels, pass to the
lumbar lymph glands which are nearest to the hilum.
Stahr has recently re C » results of some work
on the lymph apparatus ¢ 3 He found two
systems of capillaries in capsule: one in the fatty
capsule (supertficial) ¢ > in \lac- ibrot '(dp\ll]t' con-
nected to the lyvmph eapil :3 of L]‘(‘ cor . He finds
no lymph capillaries in = glomeruli. The capillari
of the cortex, like the b illaries, form a network
and collect at quite r intervals in the Ilhilh“d}\
rays and pass down ve 3 1e bor lu
and medulla, where thej rm arches. Thes
ion with ‘.\-mph Ve 'scla. which pass
1 substance.
supply of kidy The nerves of the kidney
are derived mainly 'ynnwnthuic throug
solar and aortic plex milunar g and the
splanchniecs. Th E 1 ate with the yermatic
plexuses, and some filal ts have been trac to the
pneumogastrics (Morris
The mode of distribut ermination of the nerves
in the kidney has been inve > ¥ l{l tzius, Kolli-
von Ebner, Berkeley, Smirnow
quite rece ntly 1§}==>llz‘-1 s extensive in-
-ations on these ners - means of the Golgi method
1e method. He states that
ve trunks enter t nus renalis, partly with the
vessels and partly ympanying the renal duects.
These trunks consist of medullated nerves and med-
ullated nerves of diffe libre. These nerves form
a plexus in the sinus re in the meshes of which he
was able to demonstrate multipolar nerve cells. He de-
s s motor nerve endings in the smooth muscle of the
walls of the renal pelvis and of the ureters, sensor r free
endings in the connective tissue of these structures and
also interepithelial fibr In the fibrous capsule nu-
merous nerve fibres were found which ended partly on
the blood-v in which both motor and sensory end-
ings were observed artly in the connective tissue.
All the blood-ves f the kidney are prov -11 \\'ith
s, in many of them both motor and se
having been Ulm'ﬂ" 1. From the plL xus in ﬂw
vasa afferentia, non- medullated nerve fibres penetr
into the glomerulus, en partly on the capillar
sels of the glomerulus an ‘v.n{h in free endings on the
outer surface of Bowman’s capsule. In addition to the
nerves supplyiz vessels of the kidney, there
are also nerves arising Om IlllI}lx-—\\']l]L‘ll ace nmpdn\' the
arteries, which end on rinary tubules of both the
cortex and medulla. close anatomical rela-
tion between the nerves of the renal parenchyma and the
vascular nerves. The1 ry tubules of both cortex and
medulla are provided w lullate ves, which
run in the sheath of tubules, repeatedly,
forming a plexus on the r surface of the membrana
1)1”1-11(1 of the tubules. m this plexus varicose fibres
arise, which end on the ace of the membrana propria
(epilamellar nerve endings). From the epilamellar
plexus, fine fibres ari: iich pass through the mem-
brana propria into the ile and form, on the surface of
the epithelial cells, end of different form (hypola-
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mellar endin These are found in the convoluted tu-
bules, in the 1t coilecting tubules, and in the main
excretory duct the kidney. The mode of ending of
the nerve fibres and the relation of the vascular and
secretory nerves are shownin Fig. 3060 taken from Smir-
now’s report.

Thus the Kkidney is shown to have a large number of
nerves and nerve endings, from which we must conclude
that the nervous system exerts a constant influence on

retion of the urine.
lopment of Kidney.—The development of the Kid-

A ssociated with the development and degeneration
of certain feetal structures, known as the pronephros and
the mesonephros. The former originates in the cells of
the middle plate and con: s of a long tube, the pro-
nephric duct, and transverse tubules, which open into
the pronephric duct and communicate with the body
cavity. These are invaginated by glomeruli. This or-
can functionates as an excretory organ in certain of the
Tower forms, but in man it either does not occur or is
very primitive. The mesonephros, or primitive kidney
or Wolfian body, is established on the part of the prone-
pln‘ic duct .Idlul_\ behind the pronephric tubules,

(1[1( t thv 111{‘-1'!}nphli( tluu‘ 1\'hich

into {hc cloaca, "m(l a uvm‘)f r of transverse tulmh s origi-
nating in the nephrotomes The tran se tubules are
in communication with the body cavity and later con-
nect with the the Wolffian duct, while the central por-
tion becomes sacculated and then invaginated to form
the primitive Malpighian corpuscles. This or

»s in man by the seventh week and retr ession begins

ichth week, the Malpighian bodies having disap-
peared by the fifth month.

The permanent kidney or metanephros begins to de-
velop as early as the fifth week of embryonic li From
the cloacal end of the me mephnr duct an evagination
grows forward into the mass of mesoblastic tissue known

the blastema and forms the anlage for the ureter.
From the extremity of the ureter, tubules bud out, be-
come elongated and convoluted, and the extremity invag-
iunn-d by the mesoblastic tissue, which forms the blood-
ve! and connective tissue of the organ. Two distinet
views are expressed in the literature regarding the de-
velopment of the pcrmanent kidney: one is that the pel-
vis of the kidney, collecting tuhll]“ and uriniferous
tubules all develop from tl nation from the
mesonephric duct. This view is uplu— d by Miiller, Re-
mak, Kolliker, Schwei; del, Toldt, -], Minot,
Gerhardt, Hayeraft, Heisler, and others. This view is
well summarized by Haycraft. He states: 1. That the
connective tissue and blood-vessels of the kidney develop
from the blastema, while the epithelium of the tubules
proliferates from the cells originally lining the ureter and
Wolflian duct.

2. The tubules which first sprout into the blastema
wxmndlt- in dilatations, the primary renal vesicles.

3. Then these form branching cavities which always
remain at the periphery of the cortex; from these the
urinary tubules bud off, the older ones inking down into
the medulla.

4. The tubules which first sprout from the ureter soon
become turned inside out to form the pelvis of the
kidney.

3. \[(m\ of their prolongations into the mpidl\‘ di\'id—
ing renal vesicles also become evs cinated, thus inc ng
the number of tubules passing between the pelvis dl’l(l
the renal vesicles at the cortex

6. Those that remain form the collecting tubules.

7. The Bowman’s capsule is moulded into its shape
upon the bent tubule long before the glomerulus is
formed. It is invaginated rather by its tubule than by
the glomerulus.

The second view is strongly supported by Kupffer,
Gegenbaur, Wiedersheim, Hamburger, hreiner, Chie-
vitz, and Herring. Herrir summarizes the views
held by these authors: The kidney arises from two dis-
tinct structures which come tU“LIhLI’ at an early period

and remain intimately associated during further develop-
ment.

1. The Kidney Blastema.—This consists of a mass of
cells closely related to the blastema of the Wolflian body,
and apparently formed from the intermediate cell mas
or the peritoneal epithelium. It is therefore mesoblastic.
It forms an envelope around the ends of the ureter
branches, and pe: as a thin cellular investment under
the capsule and between the lobules, until the end of the
eighth month, after which it entirely disappears.

3. The Ureter.—This structure is an outgrowth from
the Wolffian duct. It appears at the end of the Hl-t
month, and grows forward, as a solid column of cells, t
reach and embed its peripheral branches in the kiduoy
blastema. The balance of recent opinion is in favor of
the ureter being epiblastic.

At the beginning of the second month, the ureter has
come into apposition with the kidney blastema and the
result is the beginning of the formation of the perma-
nent kidney. The ureter branches early, and its lumen
dilates anteriorly to form the future pelvis and calices.
The primary branches are of a definite number, and at
their extremities ms s of cells appear constituting the
“Nierenbecke” of the German writers. From these

of cells in the kidney pelvis are developed the
collecting tubules of each lobule. TUreter, pelvis, cali-
ces, and collecting tubules are formed from the Wolffian
duct and these are the only parts formed from this struct-
ure, unless we include part of the intercalated tubule.
From the kidney blastema arise the Malpighian bodies,
convoluted tubules, Henle’s loops, and the junctional
tubules, the connective-tissue framework and the cap-
sules. Malpighian bodies and their tubules begin to ap-
pear at the end of the second month, uniting at an
carly stage with the branches of the ureter.

ian body with its tubule arises as solic

Iis at the puu])hvn of the lobule in rh, . relation to
the dilated extremity of a branch of the ureter. The
solid mass acquires a Iumen and assumes an S-shape.
The lower limb of the S becomes a Malpighian body, the
upper and middle .limbs become convoluted tubules
while the bend between them develops into the Henle
loop; the extremity of the upper end joins the collecting
tubule and forms the greater part -nL the 1unrt1nndl '[ll-
bule. The cells lining the tubule rst similar,
but become differentiated as the org :

Schreiner, in the last number of the Zeitschrift fiir
wissensch. Zool., gives an extensive report on his work
on the development of the kidney in which he studies thin
serial sections, also reconstructing the developing kidney
at different stages of development, and reachir
sions very similar to those just quoted from Herring.

Both views are so strongly supported and the decision
seems so difficult to make, that more work and by other
methods than those that have been used seems to be

however, the careful and decisive work of

Minot, Golgi, and Hayeraft, as well as analogy

with the mode of de\'elopnu»nt of other glandular struct-

ures of the body, seems to make the conclusion unde-

niable that all the glandular portion of the kidney is

developed from the one anlage derived from the meso-

nephric duct. The groups of cells of the blastema,

described as forming the uriniferous tubules, no doubt

form the connective-tissue stroma and blood-vessels of
the organ.

II. PaysioLoGY oF THE KIiDNEY.—Two portions of the
kidney have been regarded as of primary physiologic
importance and have “therefore received most exhaustive
study—a study which lma resulted, however, in views
which are most widely divergent. These two portions
are the glomeruli, including the capsule of Bowman, and
the convoluted tubules, including the loops of Henle.
As stated under the Anatomy of the Kidneys, the glomer-

S E: sing f cap-
illaries, between which is a small amount of reticular
connective tissue, the entire structure being imperfectly
divided into lobules by strands of connective tissue.
The glomerulus is covered by a single layer of much flat-
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tened (-])irhuliul cells, the glomerular portion of Bow-
man’s le. Between this and the peripheral portion
of the dp'ﬂlr: s a space, which conne with the lumen
01 Im uriniferous tubule and hence forms the beginning

structure. We have therefore a structure analo-
gous to that of the lun blood is found in thin-
walled capillaries, separated from the \ry space only

by the thin wall of th« capillary and : cle ln_\'cr of

ed epithelium
ydothelium-1i
3 1 the \JL\\'
v cha s of structure of tl -
hvp-n:---u ' n, and Van der “"‘ll‘lhT‘-Ailna
d have been s 3 u\' 1im in these
of protoplasm. The cells lin
and loops of Henle li':n'c
by lIl]lld!:L ]

bt

=l

1 many .‘Llu

-

and vacuols
ibed st

]

m of the cell.
that the cells of convolut
1:1’1&1(‘1‘*0 u]- srtant changes of structure,
1 ; f secretion,

met

The

\\h u‘ cons nm 1ts,
ny rsical

e
opposed

owman in
later

may also secrete

£ the two Kinds of secretory cells is

uuerl (‘ ) l the amount of w ater or urinary con-
contai nul in the blood; i

od Ao through the capillaries of the I\nhu v,

1 as on this - depends the supply of oxygen

aubbt.lﬂ\(‘é to be secr Ltui to the Is.

“(¢) The great variability in thu constitution of the urine
may be explained by differ s in the secretory activ-
ities of these two types of cell.’

Heidenhain based his conclusions 1 v on the fact
that after the injection of indig the cells of the
convoluted tubules and of the as limb of Henle's
loop were colored by the dye, while t 1er portions of
the kidney were quite free from the pigment. In the
kidneys of birds, crystals of uric acid were found in the
same cells by Bowman and v. Wittich, while indico car-
mine, carmine, Ehrlich tricolor mixture, and other dyes

been used by other inves tors with similar re-

from his observations that the pro-
s attended by the i of work on the

posse »2Sin < o
OWETS 1 : secretory natu lllnua]\m n de-
cides from his experil S th atr > an 11;h11u
that the produc f
manutacture

ﬂl lt
blood content of
ult of e ad-
55 diuresis may occur without
rresponding increase of the blood flow through the
The increased flow of d is T rded as an
£ i : retion, and the
ntraction of the
they conecluc
between *im circulation and
ﬂmll ar to those in the
Mechanical _ffe’w
ell-known theor,

of water
only on the
ies and the permeal ¥ of the filter-

> fluid is con 1e tubules by
£ ]\m] h, in con-
of concentration between the

> lymph.
constitue ar rned out of the

i’ill‘ﬂ"l"'

pend la

ty of the b
blood
blood pres
and (3) by obstrue €
while it rais e pri ( blood, will
the blood fic d, as y the work
tior

as the abse rptive function of
> tubules is ¢ -rrnn':. is confir
d by Korinyi that the conce
8 the length uf the convoluted
1 : p‘.rl‘l with
which it passes through the tub: as ¢ r diureties,
whe 11 the urine is very dil : - decide t the
work of the convoluted tub is pure bsorptive, but
fhis as ta: process, because of the fact that
s, when the c¢ he tubules are
doing work, e urine is more
]xﬁl inyidraws the conclusion that only the phys-
s of metabolism are so far explained and
, while many facts still remain tending to confirm the
vitalistic theory, these are becoming fewer and fewer, and
the probability is that, with the further advance of our
knowledge on this subject, physical processes will more
and more predominate ov er the vital.
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Cushney states that the relative amounts of chloride
and sulphate in the urine vary independently of their
prmnunulh in the blood 1‘)11-1]](1 and also of the degree
in which each is present in excess, a fact which he
plains by saying that the tubules alter the glomerular
fluid by absorbing some of its constituents, the sulphates

- absorbed with greater diffi ulty than the chloric
experiments on diuresis have so mumnrmt a bearing
the settlement of this vexed qumrmn that a f‘[.l](l
reference to them will not be out of place here. He, in
a number of experiments, injected into rabbits solutions
of sodium chloride, sodium sulphate, sodium ph
and urea. The urine having been examined
experiment, mixtures of two of the solutions were

:ted into the jugular vein, the urine
and examined at equent intervals. Inthe first st
diuresis after the inj on of the mixture of chloric
sulphate, the chlor ide of the urine was to that of the
ph-m 1 as 2 : 3, while in the last phase it was in the ratio
of 1: The -ulpl ite in the first phase wasas 2 :1, and
in tlu_ last phase as 10 : 1. The cu.l} assumpti
sary to explain these res s that the sulpl
sorbed by the tubt x
chlorides, an assumption
behavic I
blood cel and others. e itation of the
nates in the normal ¢ e of bit is also bette
counted for by the reabs ion of the solvent

y other hypothesis. is : rption, howe
gards simple diffu , as Ludwig
sumed, re must i
E'Hl"' nt

d to this force, termined by
vility into the cells. he injection of urea
milar phenomena; °C i
m‘inc fell du

u-a'i'i} he Y of urine re

urea us S e sulph

apparently

failing

sults in conformity with the me
tion modified by the acceptation of ;1:-1ivc a
tion in the tubules. The diuretics cause a hyd
which induces an increased flow through the capsu
fluid carrying with it salts in the same pr
which they occur in the plas The x
through the tubules permits of only imperfect absorp-
tion, but a certain amount of the r and chloride are
returned to the blood, while t ies
excreted, it may be, in a form more concentrated than in
the blo Later more perfect absorption takes place
and tiu urine becomes more concentrated, and the pro-
are changed. Cushney concludes his argument
“the epithelium lix - the renal
mpared to that of a tr creting
gland, such a y, but it mbles that of the
intestine as closely histologically and in its reaction to
chlorides, phosphates, and sulphates, is ana from a
physiological point of ¥
All the poi 251
theory
ucture of
mu_- as well on the SO
the sec )y - 2 precipita-
tion o indigo '‘mine and other dyes in the convo-
lated tubules may be d
solution by absorpti ; g
the substance rO1 the umrll—'
special nerve dings on the epithe
by Bel 1 <mir 10W zmﬂht seem to point to a se-
cretory ese cells, if it were not fnl the fact
that ThL\ a.l-n ¢ milar ent 1 ngs on Uu—r
collecting tubules. 3
that the weight of evidenc ;
theory with the modifieation that not only the water of
the excretion is absorbed by » cells of the tubules, but

there is also an active absorption of other constituents of
the glomerular fluid, the amounts absorbed varying with
the diffusibility of the substances through the cells.

The question of renal sufficiency has I‘H"Lntlv been in-
vestigated by many workers and by various methods.

1. The functional activity of the kidney has been in-

igated by the use of aniline dyes, especially methylene

; the impor tdnt points observed are the time of the

first appearance of the blue in the urine, the intensity of

the excretior nd the duration and character of the proc-

All these factors vary in different pathologic condi-
tions.

2. Ureteral catheterization was then used to determine
in these experiments, which kidney is functionating nor-
mally or abnormally

3. Kryvoskopie, the method suggested by Koranyi, de-
pends for its value upon the | 1 principles (@) that
the osmotic pressure of a fluid is proportional to its con-
centration (i.e., to the number of molecules dissolved in
a unit ru volume).

Uin 1s whie h are in px oportion to their molecu-
lar we i al, 1
the san nntir— pr
freezing
to the amount of s 1
).
the lowering of the Tlu‘ A
the me molecular
al sufficiency of the kidney
"hL (llj‘hu nce betwe
ne.
lex composi
: many of
products of ti I in the body. 3
i ~]m‘\'1u*! I

t‘.‘v't?llt_\'—ff)'l'll' hours

A table de
hours’ exe
in one

ount of urine in twer

differences between the excretion of certai
f the urine by males and females respect-
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ively is indicated in the following table. given by Yvon
and Berlioz:

MALE. FEMALE.

|
Per litre. | Per diem.|| Per litre. | Per diem.

Specific gravity
Volume ..
Urea .

Urie acid
Phosphoric ac

A human adult usually excretes from 1,200 to 1,700
c.c. of urine in twenty-four hours and the specific grav-
ity varies from 1.015 to 1.025, and is in general inversely
proportional to the amount excreted.

Normal urine gives an acid reaction, the acidity being
due to the presence of acid salts. The question has been
frequently asked and inves tions have been undertaken
in the effort to answer it, how it is that the urine is acid,
while it is derived from the alkaline blood. Dreser and
others concluded as the result of their experiments that
the urine, as it passed through the glomeruli w alka-
line, and that the change to theacid reaction was brought
about in the cells of the convoluted tubule Diuretics
often cause alkalinity. The change in reaction may be
the result either of the secretion of acid salts or the ab-
sorption of alkaline salts, by the cells of these tubules.

The degree of acidity is a resultant of two opposing
factors: (1) acid I}I()dll(‘t]ﬂn in metaboli ; () the in-
gestion of unsaturated or unstable basic ‘«)uumuudt.
together with the production of ammonia. To these
should be added the elimination of acids or bases by
other channels than the kidney. Thus the acidity in-
creases with increased proteid metabolism, with ex
and with the consumption of food containing but a
amount of the bas specially flesh food. It diminishes
when the food contains abundant bases. This explains
the fact that the urine of herbivorous animals is alkaline,
while that of man may become alkaline, at least for s
time, when a vegetarian diet is maintained (Hopkins).

Urea.—By far the greater part of the nitrogen elimi-
nated from the body is eliminated in the form of urea, a
nltl()wmluua substance first demonstrated by Rouelle in
1773.” It is derived by the metabolism of proteid sub-
stances. The proteids form ammonium carbamate,
which is changed by the liver cells into urea. This was
shown by the experiments of Schroeder, Schondorfl, and
others. They found that by 1. ng the blood of a dog
through ﬂlu xecip]»: of the liver, there was a marked in

sent; this did not occur if the blood
sof the kidney or otl
as shown by the ex-
periments of II.‘lllLL T’A\\TU\\, )L' on, and Nencki, car-
bamates appeared in the urine, with a corresponding de-
crease in the amount of urea. Some urea is, however,
found in the urine, after removal of the liver, so it is
ploh‘ﬂ)lb that some other organs have the power of form-
ing urea, though to a much less degree than the liver
While urea is neutral to litmus, it exhibits weak basic
properties and forms loose compounds with acids, so
that urea nitrate, urea oxalate, and urea phosphate are
met. About 30 gm. of urea are excreted in the urine in
twenty-four hours. Urea itself crystallizes in the form
of colorless nee .dles or rhombic prisms, while its salts
crystallize in various forms

Creatinin is a crystalline nitrogenous substance found
constantly in the urine. It is derived partly from the
creatin in the meat eaten and partly from the destructive
metabolism of the tissues of the body. As not nearly all
the creatin taken into the body is excreted as creatinin,
it is probable that a portion of the creatin is changed to
urea.

Urie m”a'(? is found constantly, but in relatively small
quantities in the urine of mammalia, while in birds it
forms the main urinary cnu-—utucut ou‘upvm o the same
place with them that urea occupies in the human urine.
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In birds it has been shown that the uric acid is formed
in the liver, as the urea is in mammalia. It has been
cested that uric acid represents an end-product in the
abolism of leucocytes and the spleen has been sug-
gested as the place of its formation. Neumeister states:
< The apiucll ands in close Ir'mnnn\th to uric-acid for-
mation, as is evident from experiments on animals and
from pathologic observations. Tt function is simply
explained by the richness of the spleen in leucocytes and
therefore also in cell nucleins, from the decomposition
products of which—the nuclein 1:1~(~—u11<_ acid seems
to arise, at least in mammalia.” The same observations
were made by Hammarsten, Horbaczewski, S r, and
others. Mendel and Jackson, however, working on
splenectomized animals concluded that the “spleen is by
no means the chief organ involved in uric-acid produc-
tion in the liv body, if indeed it normally plays any
part whatever in this process. After the exclusion of
the liver and spleen, it is natural to turn to other forms
of lymphoid tissue, and the lymphatic glands are at once
It might be supposed that after splenectomy
ands would take up the work of the spleen. En-
rement of the ly mphatic g lands has been recorded after
val of the \pluvn in man. But the very recent in-
stigations of Vincent, made to ascertain this fact in the
fail to hung to light any pe nent hypertrophy of
the lymphatic glan after splenectomy. It seems im-
probable, theref ore, that the formation of uric acid in
mammalia can be assigned at present to any definite or-
gan or group of o ‘While the amount of uric acid
present in the urine mall, it is of considerable impor-
tance from the pathologic point of view, since it is in-
creased in certain pathologic conditior The xanthin
bases, which are analogous to uric acid, are found in the
urine in variable but small amounts.

Hippurie acid occurs in the normal urine in small
amount, the quantity var ving with the diet. It is not
entirely eliminated even in starvation, however, so that
it ar in part also from the metabolism of the 1€8.
A fruit diet iner s the amount, and in herbivora it is
present in much lar S

Albumin in traces may be present in the normal urine,

i o probably from the surface of the urinary tract.

is not, however, sufficient to react to the ordinary
s for albumin. Affer violent exercise an appreciable
quantity may appear in the urine.

_Normal urine has been found to contain also not only

1cose, hut also a sugar of the maltose type. known as

Oxalic acid is found in small amoun S
was recently shown by Lommel, partly from the oxalic
acid in the food and partly from the carbohydrates in
the food. He states that there is mo direct relation be-
tween oxalic-acid excretion and proteid metabolism, and
that food rich in nuclein increases both the urie acid and
the oxalic acid in the urine.

The inorganic constituents of the urine are derived
mainly from the food, and the amount and the form in
which they are excreted are th re very variable. A
portion of the sulphurie acid occurs in the form of conju-
gate sulphates, the acid rz al being combined with an
aromatic base, so that we find 1*1du\x1 and skatoxyl sul-
phuric acid. About nine-tentl the sulphuric acid
occurs in the form of ordinary sulphates, the relation
being changed as a result of abnormal putrefactive

r and also when a larger amount of
the aromatic bodies are ingested.

Phosphates and chlorides are also excreted in varying
amounts and combinations. The amounts vary with the
food and also with the different pathologic conditions.

In closing, I would call attention to some experiments
pufni‘mud by Bradford to show the result of the excision
of larger or smaller portions of one or both kidne ys. He
states that the excision of portions of one kidney is fol-
low ed by an increase of the amount of urine, without an

rease of the solids of the urine. The excision of about

-fourths of the total kidney weight is followed by a
very great increase in the amount of urine and also an

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. Lo I

Hidneys.

increase of the amount of ureaexcreted. The increased
output of urea however, effected by the excretion of
very large amounts of water, the urine not being concen-
trated. After excision of large portions of the kidney
substance, there is a considerable increase in the nitrog-
enous extractives in the blood and tissues, especially in
the muscles, the quantity being too at to be accounted
for by the mere retention of the products of normal me-
tabolism. These experiments, as well as some performed
by other investigators, have suggested the possibility of

an internal secretion from the kidney, the cessation of
whose action causes the H]ll:_s(_lL.‘- and other tissues to
break down and liberate urea. Boyd recently reported
the results of the exc re portions of the medul-
la of the kidney, in which he states that there was no in-
crease in the secretion of urine or of urea, and no increased
metabolism of the tissues. If the conclusions of both
these observers are to be relied upon, it would seem to
indicate that the increase d mn_m bolism reported by Brad-
ford is due to some change, possibly the withdrawal of
an internal secretion, hl(\llf“ht about by the loss of the
cortical substance of the kidney. Lydia M. De Witt
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KIDNEYS, DISEASES OF: ANOMALIES.— Under
this heading are included deviations from the normal
position, size, shape, and number. Several of these anom-

alies may bDe combined; for instance, the horseshoe
kidney is usually dislocated. Abnormalities are both
congenital and acquired. In thisarticle attention is paid
chiefly to the congenital variety. The acquired anomaly
is quuenrlx recognized during life, the congenital very
seldom, since there may be an entire absence of symp-
toms.

MALFORMATIONS.—Newman classifies the malforma-
tions of the kidney blacements without
mobility. (1) Congcnital di.plac-enmnt: (2) congenital
displacement with deformity: (3) acquired d
ments. B. Malformations of the kidney. (1) Variations
in number: (&) supernumerary kidne (b)) single kid-
ney, congenital absence of one kidne atrophy of one

: 1h ence of both lem vs. (2) Variations in form
() general variations in form, lobulation, ete.
lelrmph\ of one l\muu - fusion of two kidneys,
oe kidney, sigmoid .udns\ disc-shape ldd"ﬁf"
iations in pv]\ s, ureters, and blood-vessels.

A. An otherwise normal kidney may be found in vari-
ous abnormal positions. It may lie on the vertebral col-
umn, either on its own or on the opposite side. It is
usually in the neighborhood of the promontory of the
sacrum, seldom rising as high as the fourth lumbar verte-
bra: but on the other hand, in a few cases, it is situate
deep in the pelvis in the concavity of the sacrum. Aec-
cording to Kupfer, these anomalies depend on a deficient
enercy in the movements of the embryonic rudiments of
the kidneys, which up to a certain time are -11u'1teu im-
mediately in front of the point of bifurcation of the aorta.
Congenitally dislocated kidneys are usually altered in
form. They may be flattened, roundish, and sometimes
three- or four-cornered. The hilus is directed forward.
Feetal lobulation of the surface is usually strongly
marked. It occ chiefly in men—and the left kidney
is more often affected than the right. It is impossible to
differentiate a congenital dhpi&(‘&-ﬂmnf from a floating
kidney which had become fixed later in life. The prac-
tical importance of this abnormality is slicht. A deep-
seated kidney might be mistaken for a tumor in the
pelvis. A complete rectal examination should help
clear up the diagnosis.

B. AxoMALIES IN FoORM AND Size.—Secondary alter-
ations in the form of kidneys are of course very frequent
and are produced bv numerous diseases of the kidney
itself, such as cyst, abscess, hydronephrosis, chronic
nephritis, new growths, and by tumors of neighboring
organs, etc.

As examples of congenital alterations in form may be
mentioned: (1) Lobulated Kidney. On the surface
of this organ there are shallow groov which mark
the boundaries of the wvarious renculi. This is a relic of
the feetal condition, which usually disappears soon after
birth, but sometimes per ¢ ren to twenty
renculi are found in the state of permanent lobulation.

(2) Horseshoe Kidney. This type represents a combi-
nation of anomalous form and position. The fusion of
the two kidne occurs at three points according to
which this variety of deformity is divided into three
: es. (a) The most common anomaly is where the
fusion takes place at the lower ends of the Kkidneys.
This represents the pure type of the horseshoe kidney
(Ren Unguiformis, es Arcuati; Ren Soliformis).
The concavity looks rd and upward.

(&) The second fmm. is nmot so common. In it the
union takes place in the middle between the two hila
There may be only a thin bridge of tissue between the
two kidne

(¢) The {hird form is the rarest. The fusion takes place
at the upper end.

In the highest grade of this variety, the fusion may in-
volve almost the entire kidney, leaving only the lower
end free; at times they are separated by only a shallow
depression. The fusion may be such as to give the kid-

igmoid or a d shape

e anomalous forms of kidneys may prove of sur-
gical interest from the standpoint of di gnosis and oper-
ative treatment. Landwith mentions a case in which
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