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With the advance in our kmowledge cormcerning the pathology,
diagnostic methods, and treatment of the diseases of the urinary tract, the ab=-
sorptive powers of its various portions have assuned o greater significance.
The introduction of drugs into the urethra, bladder, ureters, or kidney pelvis,
whether as opague media, for roentgenology procedures , or as therapeutics
agents, are noxious in proportion to their capebility of causing local irrita-

tion in proportion to their toxicity, amd ©0 their absorbability. Ageain,

through absorption, certain parts of this system, once infected, may be the

source from which secondary or netastatic infection nmay oceur. It was, there-

fore, notwithstanding that considerzble experimentation has been performed on

various phzses of this problem, considered fitting to devote further study to
absorption from this systenle

In this research experiments have boen conducted to determine

whether certzin dyes =nd bscteria can be absorbed from the kidney pelvis, ureter,

bladder or urethra, and whether in some instances the conditions under which

the bacteria pass are at all snalagous to the pathological status fownd clini-
cally.

Dogs were used in all the experiments. The snimals were ether-

ized at o constznt ether temsion. Their condition was kept as noar normal as

possible by the judicious use of heat, etce In S0E9 of the experiments the

A1l operative manipulations were carried out

s used included phenolsuphone

blood pressures were recorded.

with the minimmm of trawse end hemorrhage. The dye

phthalein, indigo-carmine, and nethylene blue. They were recovered in the

urine, collected from one or both ureters depending upon the nature of the

experiment. The urine was collected in white porcelain dishes. A4 drop or two

of sodiun hydroxide, 25 per cent, Was placed in each dish when phenolsulphons-

phthalein was employed. Bacillus Pmdigiosua was the pacteria chosen, since
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4-27 BM




it is easily identified, since it probably never occurs spontaneously in the
sites from which cultures were tuken, and since it is rarely the cause of
bacterial contemination in the laboratory. The bacillus was grown In dextrose |
broth or washed from agar slants, with sterile salt solution. The suspensions
of either dyes or bacteria were injected by the gravity method or with a syringe,
care being used to exert only the minirmm amownt of pressure. In using the
gravity method a straigﬁt glass tube about 2.5 mm. in diameter was connected

by & T-tube to & cannula inserted into the ureter or to & catheter inserted into
the bladder, and to a graduated burette. The straight glass tube was graduated
in cubic millimeters. A stop-cock was inserted on gach side of the T-tube. The
fluid containing the dyes or bacteria was placed in the burette and allowed to
flow into the gradmated tube to any desired height. Great care was taken to

exclude air from the entire system and not to contaninate adjacent tissues.

The time that the dye was introduced was carefully recorded and the urine was

tested repeatedly for the dye. When bacteria were used the following procedure

was also carried out. The dogs were killed with ether at the emnd of from two

to three hours, and cultures taken from the heart's blood, the lungs, liver, ' J

spleen, inferior vens cava opposite the renal vein, right kidney cortex end ned-

ulle, and left kidney cortex and nedullae The cultures were nade by plenting

from 2 to 5 cc. of blood and from 0e2 to 046 co. of the tissue juice of the

verious orgens into tall tubes of glucose Droth. The material from the tissues
was obtained by aspirating the macerated particles end juice into sterile

pipets. The inoculated tubes were allowed to stsnd at room temperature for

fron forty-eight to ninety-six hours. The positive cultures were then plated

on plain agar. In many of the experiments the flaid to be injected was e

to 85%. before injections

In order to avoid confusion, it would seerm best to cmsider the

absorption from the various components of the urinary systen seperatelye
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I. Absorption from the pelvis of the kidney.

Ae Literature.

In 1872 Treskin concluded that urea having been excreted by the
kidneys, may enter the blood or lymphatics from the urinary passages. Albarran,

in 1889, was among the first to investigate experimentally the infections of

the blood stream through the kidney. He produced infection in the blood strean
by introducing Bacillus pyogenes into the ureter. His work was without previous
bacteriologic control of the blood, however, snd in meny cases peritonitis oce
curred. He traced the orgenism fron the bladder to focl of infection in the
kidney. "From these foci the organisms go into the cannective tissue and then
penetrate into the blood vessels, enter the circulation, mmd lead to far off
emboli." P. Bazy says "on injecting a cocaln solution (1/1) into the ureter

of & rabbit it will ascend to the kidney and death ensus". Lewin and Goldschmidt

assert definitely that absorption occurs fran the kidney. Nikolaus Waschetko

comsiders thsat in the snatomic integrity of the kidmey the kidney epitheliun

as well as the epithelium of the excretory ducts from the kidney is without

doubt permeable, Lepine and Boulard in a resume of their work, believe that a o

9',‘,'. | 1' !

pertial resorption of sugar occurs in the tubules of the normal kidn

Burns and Swartz 4o not believe that absorption takes place from

the pelvis of the kidney under normal conditions. If an scute pyelitis occurs,

however, absorption, snd the clinical phenomena 0L chills and fever result.

These authors ¢ onsider such clinical menifestations as dus to the absorption

of urine and bacterial toxin either from the blood vessels or lymphatics of

the renal pelvic rmcosa directly, or from the urine and bacterial toxins retain-

ed in the uriniferous tubulese They do not suggest, however, that these 011~

fcal syptoms may be dus to the passsge of the bacteria through the iddney e

the blood strean, thus causing & bacterenia. In their later work, after the

of indigocermin end india ink | !

injection, by the gravity or syringe method,
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particles into the previously ligated ureter, they found these substznces in |
the opposite kidney, in the liver, lungs, end spleen. They then conclude:
"It is ressonable to supose that if particles of imk can travel in this

penner, bacteria and other foreign substances Can dc likewise."

lacht states that certain drugs or poisons may be absorbed through

the kidney pelvis. Weld has shown with what ease certain drugs mey be absorbed

from the renzl pelvis, and the untoward action of some of them. Weld als0 den=

onstrated that phenolsulphonephthalein and brillisn t green (?) were guickly

and resdily absorbed when injected in small amounts, (1/1% ce) into the kidney

pelvis. Kidd has recently stated that the renal pelvis is a highly sensitive

absorbing surface, not only for bacterial poisons, but for chenical poisons

such as cocain,
Be Experinental worKe

Four series of experiments were performed on the kidney, One in

which phenolsulphonephthalein was injected, and three in which the Bacillus
prodigiosus was erployede

Series 1. In one experinment & low right rectus imisiqn was redoe

The right ureter was isolated and ligated at its juction with the bladder. A

small ureteral catheter was then placed in 1ts upper portion ana ligated theree

The wound was closed. The dog was then turned on his right side end a left

lumbar incision rade. The left ureter Was gxposed at its junction with the

kidney pelvis, A srmll ureteral catheter was jptroduced into the pelvis and

held there by a purse-string suture. qurough this 15 ce. of

phenolsulphonephthalein was injected. The catheter was then withdrawn end the

s taken to avold soiling and no appreclable

purse-string suture tied. Care Wa

pressure was used while injecting. The urine collected from the right ureter 4

gave the cherscteristic reaction for phenolsulphonaphthalain in twenty ninutes

and continued to be excreted over a period of two hours. This experiment was :
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not repeated because the results were very conclusive and had been previously

confirmed by Welde

7o determine whether bacteria may be absorbed, three series of

experiments were performed:

Series 2. In the second series, through a lumbar incisiom a
cannuls was inserted into the left ureter from 2 to 4 cn. from the pelvis of the
kidney. A twenty-four hour broth culture of Bacillus prodigiosus was then pers=

nitted to f£low into the pelvis at from 10 to 30 cme. pressure. From two to

three hours afterward the dogs were killed with ether and cultures made &s oute

lined zbove. Results are shown in Table Il. In twelve experiments even with

this low pressure, Bacillus prodigiosus was recovered from the blood stream Or

Other orgsns in throe imstances. It was found in the left kidney in all but

two of the experimentse

Series 3. The procedure in the third series was the same &8 in

the second,with the exception that the pressure &t which the orgenisms were

passed into the ureter was increased toO from 60 to 78 Coe Results are shown in

Table III. At this pressure, which wes slightly less then the secretory pres-

sure of the kidney, the organisms were recovered fron the plood strean or other

Orgens in six of seven experiments, end they were recovered fron the left

kidney in all,

Series 4. In the fourth series in gddition to the procedure

followed in series 2 and 3, a cammula Was inserted into the right ureter & Che

above the bladder; to the camnula Was attached & straight glass tube. The

cannuls insertod into the left ureter was also & OHs apove the bladders A4

forty-eight hour broth culture of Bacillus prodigiosus and weshings fram forty=

eight hour agar slants were placed in the buret and allowed t0O flow into the

left ureter, while the pressure was kept under 21 cm. The tubing c amected

With the cannuls in the left ureter was then olamped. The femoral vein was
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isolated, and fronm 100 to 150 cc. of a § per cent sodium sulphate solution were
injected slowly. The secrstory pressare of the right kidney was neasured in the
graduated tube ¢ mnected with the right ureter. After from two to three hours
the routine procedure as previously described was carried out. The organisns
were introduced under a very low pressure and the intrapelvic pressure was sub=
sequently increased by stirmlation of the kidneye The results are shown in

Table IV. In four of these five experiments, Bacillus prodigiosus was recovered

in other orgens than the kidneye

Conclusions: It may be concluded, therefore, that certain dyes

end bacteriz are readily absorbed from the pelvis of the kidney.
II. Absorption from the uretere

A. Literature.
The literature on this phase of the problem is quite linited.

Bazy considers that the ureter has little absorbing power. Lewin and Goldschridd

end Colmheim think that absorption occurs fron the ureters. Weld in two exper-

inents in which one and one-half cc. Of phenolsulphonephthalain were injected

into the ureter found that there was no absorption of the dye. Macht on the

Other hand has shown that certain drugs nay oasi ly be absorbed frono the wretere

B. Experinental worke

Two series of experiments were perforned. In the first a

right lurber incision was made, exposing the ureter at its junction with the kid-
reter at this

ney pelvis. A ligature of fine silk was then pleced about the u

point, tu.kin& care to avoid injury to its blood Supply. The wound was closed.
into

The animal wes then turned om its back and a low right rectus incision nade

t ureter was isolated at its junction with the

the peritoneal cavity. The lef

bladder snd s smell ureteral catheter ligated in its upper portion. The lower

right ureter was next found and a ligature placed about it (avoiding the blood

1 ureteral catheter introduced for 1 to

SWply). The ureter was opened, a smel
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2 cme into its upper portion and the ligature tightemed about 1t but not tied.
Varying amounts of phenolsulphonephthalein or indigocarmine were then injected
through this catheter. The catheter was removed and the ligature tied tightlye.
The operative area was well packed off to avoid soiling. The wound was closéd.
The urine from the left ureter was collected in the ususl nammer. The results
are shown in Table V. Absorption occurred in six of the seven experiments.

In the second series bacteria were used, and & sinilar tech-

nigue was employed, with the exception that the left ureter wus not disturbed.

Cultures were taken as usual. The results are showa in Table VI. In only

one of the five experiments were the orgenisms recovered, 1l.8e in spleen and

Vena Ccavae

Conclusions; We may conclude, therefors, tonat certain dyes

are readily absorbed from the ureter and that certain bacterie may bee

III. Absorption fron the bladders

A. Literature.
For nany years there has been a controversy among phys iolo-
gists as to the absorbing power of the normal vladder. One group of experinent-

ors considers that the normsl bladder does not absorb, while another group

states definitely that it does. The majority of these investigators agree that

the scutely inflamed bladder absorbs to S0me extent. Nacht has recently shown

that the bladder absorbs certain drugs poorly. Re. Shoji comcludes that the

epithelial layer of the bladder in the living animal is permeable to water

and sodium chloride under physiological conditions.

For an extensive review of the 1iteraturs on absorption from

the bladder, the reader is referred to en article by lann and Magoun wxich will

éppear shortly.

B. Rxperimntal wWoTkKe

eriments were performed upon dogs. The animals were

All exp
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yeintsined vnder constent ether anesthesis throughout the period of experinenta-
tion. Water was administered by stomech tube three to four hours previous to
the beginning of the experiment in order 10 insure & flow of urine. The bladder
and ureters were exposed through a low median incision. Constancy in regard to
the amount of dye in the bladder was secured by either one of two methods: In

one series of experiments the solution in the bladder was kept under & constant
pressure. In this series, No. 1, both ursiers were ligated and sectioned at

their point of entrsnce into the bladder. This was for the purpose of collecting

urine. A herd catheter was inserted into the urethra (all dogs in this series

were femsles), and held firmly in position by a ligature placed on the bladder

side of the urethral sphincter. A glass p-tube as described above Was atteched

to this catheter. The dye was allowed 0 flow from the burette until the pres=-

sure in the bladder as shown by the level in the straight glass tube reached a

definite point. In the other series, NOe 2, the urethra was ligated so that

the dye could not resch the urethral rmc0osa. One ureter was ligated and

Sectioned at its point of entrance into the bladder. The other ureter was lig-

eted zbout 2. em. from its poimt of entrande into the bledder.and & uretaral cath~

eter passed in for almost 15 cme. The dye was injected with a syringe through

this catheter into the bladder. The catheter was held by & purse string suture
in apount of dye was injected into the

which was tightened after its removale

vladder equal to about 20 per cent Of ite capacitye
In each series of experinments & ureteral catheter was
r to collect the

inserted into each ureter pointing toward the kidney in orde

urine. The results of these twWo series are shown in Tables VII and VIIIe

The dyes were absorbed to & slight degree fron both the normal and the acutely

infla.med bladder.

Fenale dogs were used in all the pxperinents.

1 catheter was placed into the

Series S

Light ether anesthesis wes mainteined. A 866

T
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bladder =nd the urine expressed. A small low nidline incision was nade a2nd a
double ligature passed arownd the catheter at the juncture of the bladder and

the urethra; each ureter was then firmly ligatede At variable pressures &

dextrose-broth culture of Bacillus prodigiosus of approximately fort y-eight hours

was allowed to flow into the bladder. Cultures ware teken &s ususle
The experiments may be divided into three parts. In the

first series of eleven experiments the bladder was normal and the solution was

injected wnder low pressures. In the sesond, of two experinents, the bladder

wall was normal but a pressure of from 30 to 40 cm. of water was employed.

In the third, of four experiments, en acute cystitis had been produced & few

hours earlier by the injection of timeture of cantharides. The results of the

experiments are swmarized in Teble IX. In experiments VI and VIII respectively

high intravesical pressure was used. Acute cystitis was produced in experinments

7, 9, 11 and 13. In all the other gxperiments the pladder rmcoss was normal and

the pressure was lowe

These experiments show that there is little absorption from X

the bladder. )
IV. Absorption from the Urethrae ¢\

A+ Literatures

Glaude Bernard jn 1857 found that jntoxication ensued when

he injected curare into the urethra of dogse Alling noted that the healthy

urethra is capable of absorbing pedicinal substances injected into ijt. Pousson

and Segalas assert that absorption tekes place frad the prostatic urethra.

absorption fron the pormal ur

ess than in the nornele

othra, but if the

Mass and Pinmer believe there is

Wrethra is diseased, absorption mey be greater or 1

rption from the urethra. leocht has

Cohnheim, Phelip, Walsh and Bazy adnit abso

. d considers
8nown that certain drugs are gasily absorbed fron the urethre and Kid de |

the urethra to possess & great absorbing poweTe |

e
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B. Experimental worke

Series le liale dogs under a constant ether anesthesia were
aployed in these experiments. A low right rectus incision was mede, the
bladder was drewn up and a double ligeture placed zbout the urethra at its jume-
tion with the bladder. A smll ureteral cathetar.was ligated in the upper portion
of each ureter. The abdominal woumd was closed. A purse-string suture was then
placed about the externsl urethra and a No. 10 French soft rubber catheter was
introduced into the urethra for sbout 1¥ cme and the purse-string suture tighten-
ed on this. Then from 2 to 4 cc.of the dye was injected slowly into the urethra

through the catheter exerting & ninimm emount of pressure. The catheter was

withdrawn and the purse-string suture tied. Care was taken to avoid soiling abouty

the prepuce. The urine from both ureters was collected &s usual. The results

of this series are given in Table X. In five experiments the phenolsulphonephthel

ein or indigocarmine appeared in the urine fron one O both kidneys in four

cases. The discrepancy in the appearance time of the dye in the four positive

experinents is probably due to the delayed secretion of urine in two of thern.

Series 2e When bacteris were injected into the urethra,

& sinilar technique was employed with the exoeption that the catheters Were not

placed in the ureters and that cultures were teken after two to three hours as

in the preceding experiments. The results are given in Table XI. In only one
of five experiments were the bacteria recovered, and in this case they were

found in the bladder urinee

ja may be sbsorbed

Je may conclude that both dyes and bacter

0y the normal urethrae

Discussion

We see from 2 review of the above experinents that the

jnary tract differs The

absorptive powers of the various portions of the ur
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kidney absorbs dyes and bacteria to a marked extent. The ureter and urethra
absorb the dyes readily but the bacteria less so. The bladder on the other hamd
shows a very srmll degree of absorbability for the dyes and none for the bacteria
Fron a clinical standpoint, absorption from the urinary
treet is of importance in several ways. In the introductiom of drugs into the
urethra, ureter or renal pelvis for whatever cause, the possibility that their
absorption may occur and lead to dire results should always be borme in nind.
What influence can this absorbability have on the varlious
dyes which zre comonly used as indicators of renal fwction ¥ It has been
suggested that if the bladder is capable of absorbing to any great extent, the
retention of the urine (containing the excreted dye) in the bladder over a
period of two hours night lead to reabsorption of this urine and an unreliable
phenolsulphonephthalein estimation. As it has been distinctly shown that the
bladder has little absorbing power, this can probably never occure On the
comtrary, any lesion or defomity which would lead to a retemtion of the dye=-
cont:ining urine in the ureter or pelvis of the kidney, night result in the
absorption of this urine and an apparent low phenolsulphonephtinlein outpute
As en exarple of this, the following case is citede

Case 359632, Mr. B. M., aged 21, cane to the ¢clinic Feb-

ruary 23, 1921, complaining of a painless hematuria. At the onset of his

illness, September 1920, hematuris was slight and intermittent; recently it

hod been more severs snd constent. For eight years he haed had a slight dull

backache referred to the lumbar areae
Roentgenograns revealed mmltiple shadows in the left kidneyd

On cystoscopic examinztion the catheter encountered an obstruction in the left

ureter 2 ¢m. above the mestus. There was no return of phenolsulphonephthalein

from the left kidney. Operation revealed & large hydronephrotic sac, with a
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capacity of about 10 to 12 oz., containing multiple round stones. Approximately
one-half of the normal amount of kidney tissue remained; the ureter was not
dilateds

In this case there was an indefinite form of obstruction
at the ureteral pelvic junction. A large amount of remal tissue remained. The
diminished output of the phenolsulphonephthalein in the presence of so large an
amount of renal tissue, may be explained in several ways:; le. by dilution of the
dye by fluid in the renal pelvis; 2. by reflex inhibition of secretion caused
by the presence of the stones, and 3. last but not least in importance, the

reabsorption of the dye from the kidney pelvis.

It has been suggested that in cases of pyelitis, the cline
ical phenomenon of chills and fever may be due to the absorption of urine and
bacterizl toxins. In the last few years the fact that the bacteria themselves

nmay be absorbed from the urinary tract into the blood stresn end result in a

becteremia, has received more attentione. Breasch has noted that a reaction

following cystoscopy occurs much more froquently in mele patients than in female.
He attributes this to the absorption of bacterisa through the prostatic urethra.

Crabtree in nine cases of prostatic hypertrophy adnitted to the hospital with

storile urine and then placed on an inlying catheter, took blood cultures during

or soon after the chills which these patients developed. Organisms belonging

to the colon group were recovered in seven of the nine cases. He considers that

infoction took place by way Of the prostate from infection of the proststic

urethra from the inlying catheter. In conclusion Crabtree says, "One cannot

deny that a pyelonephritis might be the source of & blood infection in the

Yot in

cases in which I have recovered the colon bacillus from the blood.

low concludions, blood

the one case in which sufficient date was obtained to el

infection was apparently primary”.

|
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Panton and Tidy recoversd the colon bacillus from the blood of
two patients who were apparently suffering from pyelonephritis. Kidd in dis-
cussing these cases, says, "Bacteria caxmot be foumd in the blood except during
the rigor in these cases of pyelitis. * * * * Further wrk is needed on this
subject. I feel certain that it will be proved that a rigor means in every case
& temporary and cursory invasion of the blood stream with some microorganisnm".
Braasch has found that when a ureteral catheter is passed into the kidmey pelvis,
one occasionally notes that the patient develops chills and fever. He thinks
that 1t is presunsble to suppose in this type of case that bacteria carried to
the remal pelvis by the ureteral catheter may pass back through the kidney and
infect the blood stream. I have taken cultures during the chill in nine cases
of pyelonephritis and one of epididymitis, cormplicating prostatic hypertrophye
In the nine petients with pyelonephritis, orgsnisms were recovered from the
blood in six cases. Two of these could be definitely identified as the colon

bacillus and one was definitely the bacillus pyocyaneous. One was & gram nega-

tive bacillus resembling & colon bacillus. Another was & diphtheroid granm posi-

tive bzcillus, and the last was a st'aph;,rlococous albus. The last two organisms

were considered to be contaminations. There were four negative cultures in-

cluding the one from the case Of epididymitis.

In the experimental portion of this paper, no attempt has been

nade to study absorption wmder pathological conditions, and whether it would

be greater or less is problemsticale Again the path by which absorption takes

In general one may assune that the apsorption

place has not been dealth with.
yaphat ies with the former exerting the greater

occurs through the blood end 1

influencee




CONCLUSIONS

le Ceoertain dyes and bacteria can be absorbed fram the
nornmal kidney, ureters and uretira.

2s A smll amount of dye can be absorbed from the nor-
mal and acutely inflamed bladders

3¢ Bacteris could not be recovered in the blood strean
or various organs after injection into either the normal or acutely
inflaned bladders

4, In considering the relative absorbability, the
kidney would seen to have the greatest absorptive power, with the
urethra second and the ureter third.

5o It would appear that both experimentally and
¢linically, bacteria may pass from the kidney pelvis into the

blood.

6. In certain clinical cases, the kidney, omce in-

fected, may act as a focus for a secondary bacterenia,

4-21 6M




- 4 = e S T ., o
—15
Teble I, Series 1.
ABSORPTION FROM THE KIDNEY
Bxper- Condition Anount of dye |Appearance |ipparent arount
iment of kidney Dye used [injected, cce |of dye of dye
107 rt. nomal | phenolsul- 1 in 20 nin. large
kidney rhonephthe- from left
lein, no di- ureter
lution,
Teble II, Series 2.
ABSORPTION FROM THE KIINEY
Pressure above kidney Pogitive cultures of
Zxperinent | pelvis, Cm. of water. Bacillus prodigiosus
550=~19 20 to 30 1, Henal vein
2e Loft kidney cortex
3. Left kidney medulla
560=19 20 to 30 1. Left kidnsy medulla
562-19 20 to 30 1., Left kidney cortex
2e Left kidney medulla
565-19 10 to 30 1. Heart blood
2e¢ Liver
3+ Renal vein, A and B
_ 592-19 20 to 30 All cultures negative
616=19 20 to o0 1. Loft Kldney COrtex
620~19 20 to 30 1. Left kidney cortex
630-19 20 to 30 1. Left kidney cortex
L 2. Right kidney cortex
645=-19 20 to 30 l. Left kidney cortex
654-19 20 to 30 1. Left kidney cortex
657-19 20 to 30 l, Left kidney cortex
666=~19 20 to 30 . All cultures negetive
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Teble III, Series &

ABSORPTION FROM THE KIINEY

Zxperinent

Pressure above kidney Positive cultures of Bacillus
pelvis ou. of water. prodiglosus

531=19

78 1. Left kidney cortex
2¢ Loft kidney medulla

554-19

70 ls Eeart blood
2e Right kidney
3¢ Liver

4, Henal veiny

704-19

60 l. Lung

2. Renal vein, A and B
3. Heart blood, A and C
4, Rignt kidney cortex
b« Loft kidney cortex
6« Right kidney medulla
7e¢ Liver, A and B

6. Spleen

800-19

l. Renzl vein
2. Loft kddney cortex

3

601-19

60 1, Liver, A and B

2. Benal vein, A, B and C
3. Heart blood, A, B and C
4o Sploon

5o Right kidney cortex

802-19

60 1. Liver, 4 and B
2 Splm

| 803-19

76 l. Heart blood, A, B end C
2. Henal vein, 1 and 2
3. Liver, 1 and 2

4, Left kidney cortex

Table IV, Series 4

ABSORPTION FROK THE KIDNEY

Experinent

Pressure in left| Pressure in Positive

ureter, ¢me. of | right ureter, cultures of
water cn. of water Bacillus prodigiosus

759=19

20 65 l. Lung
2+ Heart blood, A, B and C

3¢ Ronal vein, A and B
r 4. Liver

6. Right kidney cortex
6+ Left kidney cortex

756=19

20 64 l, Renal vein
2+ Liver
3. Left kidney cortex

760=19

20 78 l. Liver
2e¢ Loft Xldney cortex

804~19

806-19

l. Heart blood
& 2+ Loft kidney cortex
All cultures negative

8

20
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TABLE V, Series 1

ABSORFTION FROM THE URETER

Condition Amount Apparent
Experi-| of ureter of dye Appearance amount Corments
ment injected Dye used |injected of dye of dye
ceC.
62 Normal left| Fhenolsul- 1 In ten minutes Large In this experiment the ureteral
ureter |phonephthal- from right ure- catheter was placed into ureter
ein no di- ter from the inside of bladder and
lution the ureteral orifice closed by
double purse-string suture after
removal of catheter; there was
some soiling in bladder.
Normal left|Ihenol- 0.5 In nine minutes Large OUne ureter was slightly distended
ureter sulphone- from right ure- at postmortem.
phthalein ter
no dilution
Normal left|Fhenol-  no C.256 |Negative legative |The blood vessels were. injured at the
ureter |sulphone-)dihi- upper portion of ureter; slight
phthaleinjtion leakage
Normal Fhenolsulphonet 0.256 |In nine minutes Large
right ure- |phthalein, from left ure-
ter no dilution ter
lormal Indigocarminel, 0.25 In thirty minutes | Fair uestionable interference with blood
right ure~ |no dilution from left ureter supply of ureter
ter
Normal Fherolsulphoned 0.25 In two minutes
right ure- |[phthalein, no from left ureter Large
ter dilution
= Norma.l Fherolsulphoner C.25 In thirty minutes Large
right ure- |phthalein, no from left ureter
ter dilution l

L=
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Tzble VI, Series 2
ABSORPTION FROM THE URETER
Anount of fluid
Experiment culture injected, Condition Culture for
C.Ce of ureter Bacillus prodigiosus
144 04375 Normal right Negative
uret er
149 0.25 llormal right Negative
ureter .
150 045 Normal right Yegative
ureter
161 0.33 Nomal right Positive in
ureter l. spleen
2. vena cava
233 033 Hormal right Negative
ureter

4-21 6M
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Table VII, Series 1
ABSORFTION FROM THEZ BLADDER
- Prassure
eri-[in blad- |Condition
nent der of of bladder Dye used Appearance of dye ifxgg:nf:f
L water,cn. dye
24 7 Acute Phenolsulphone- Pwenty-six minutes af- | Small
phthalein,b cc, ter injection
besides 256 cc.
culture B.prodig-
256 > iosus
Ascute Phenolsvulphone- None
phthalein, 5 cc.
besides culture
268 B. prodigiosus
8 Normal |Phenolsulphone- | Irsce from right ure- | Fair
phthalein, 5 ce. | ter in eight minutes;
besides culture fron beth ureters in
575 3 Be prodigiosus fifteen minutes.
Nowmeal |Phenolsulphone= From right ureter in Trace
phthalein, 5 cc. |fifty ninutes; fron
besides culture left in sixty-five
"'5,56—— B. prodigiosus ninutes
7 Tormal |Phenolsulphone- | From left ureter in Snall
pathalein, 5 cC. fifty-five ninutes;
besides culture none from right
"3—35-—— of B prodigiosus
7 Normal |Fhenolsulphone- Indigocamine from both Phenol-’ o
vhthalein, indigo-|ureters in fifteen nin- sulphone-
carnine-- 10 cc. |utes; trace after one | phthalein
hour snd thirty ninutes; large;
Na0H added znd phenol- | Indigo-
sulphonephthalein pres- carnine
ent in urine from both | large
351 ureters _
10 Normal |Indigocarnine Fron both ureters im | Large
10 ¢c. besides twenty-three minutes
culture B prodig-
361 iosus
7 Tormal |Phenolsulphone- Fron both ureters in Snmall
phthalein diluted sixteen minutes
1-6 with water
‘E-é:%_-'_"'_"—-—— 5 CCa
7 Normal |Phenolsulphone-= From both ureters in
phthalein diluted |sixteen ninutes Trace
"'Z'U‘g‘—‘—— 1-6 with water
1z Normal [Phemolsulphone-  [From both ureters in | Snmall
phthalein diluted |fifteen minutes anount N
1-6 with water guantita-
(13 cc.) tive estiny
ation
ebout 1 '
s per cent ]

421 oM
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Table VII, Series 1, (continued)

ABSORPTION FROM THE BLADDER

-=20

Prassure
Experi- in Condition Apparent
nent ° |bladder of Dye used Appearance of dye |amount of dye
of water| bladder
Clle
403 phenolsulphoned
(contin-} phthalein ex-
ued ) creted from
both ureters
in two hours.
412 12 Nomal Phenolsulphone~ |From right ureter Guantitative
phthalein diluted [in twenty-five gstimation
1-6 with water. [minutes. None from |about 2 per
(18 ce) loft.Léft kidney cent phenol-
found absent at sulphone-
Necropsys phthalein ex=-
creted fronm
rignt ureter
in two hours |
421 12 Homel Indigocarnine From both ureters Small
D cCa in thirty minutes
672-20 15 Normal liethylene-blue From both ureters Trace
diluted 1«4 with |after two hours
wates - 10 cC.
673* 12 Tornal lMethylene-blue From both ureters large

diluted 1=-2 with
water - 27 cc.

in twenty-eight
minutes.

*Bladder filled with high pressure,then pressure lowered.

4-21 6M
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Table VIII, Series 2

ABSURrTION FROM THE BLAUDER

Amount
Experi- | Condition of dye |Appearance Apparent
ment of bladder Dye used injggted of dye mount of dye Comments
18 Normal Fhenolsulphonephthalein - 20 From both ure- Fair
diluted 1l-4 with water. ters in twentp
five minutes
86 Normal Fhenolsulphonephthalein -
diluted 1-3 with water. 40 Trace
100 Acute Fhenolsulphonephthalein - 30 From right Large
diluted 1-3 with water ureter in thirf
ty minutes;
from left in
sixty minutes
875 Normal Thenolsulphonephthalein - 30 Hone llone Injection of the dye
(1921) diluted 1-24 with water. into peritoneal cav-
ity. llo return.
Toor secretim of
urine.
a2b6 lormal Fhenolsulphonephthalein = 45 None lione FPoor secretion of
(1921) diluted 1-4 with water urine. 1 cc of
phenolsulphone-
phthalein given in-
travenously; no
return.
|

TG




Table IX, Series 3
ABSORPTION FROM THE BLADDER
Pressure in bladder | Comdition
cn. of Cultures for
Experinent of water bladder Bacillus prodigiosus
! 2 Normal legative
2 2 Normal Pogitive in bladder wall
E== only
3 3 Homal Positive in bladder wall
L= only
4 3 Nomel lisgative
5] 1 Nomal legative
6 30=40 Normel NHegative; bladder wall
[ purple-red
7 7 Acute lHegative
8 3040 Nornmal Negative
| 9 7 Acute Hegative
f 10 6 Normal Neogative
I“————————__ —
11 3 Acute N egative
12 7 Normal Negative
13 7 Leute Negative
14 8 Nomel Negaetive
15 y Hormal Negative
16 7 Normal Hegative
17 10 Normal Positive in bladder wall
only
4-21 M e ———
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l'able X, Series 1

ABSORFTION FROM

THE NORMAL URBETHRA

Ex- Condi=-
peri- tion of [Amount of dye Appearance Lpparent amount
ment urethra Dye used injected,cec. of dye of dye Comments
49 Normal |Fhenolsulphonephthalein- 3 In ebout forty-five| Fair
no dilution minutes urine from
both ureters
Normal |Phenolsulphonephthalein- 2 In both ureters in | Large amount. [Slight pressure
no dilution five minutes Quentitative used when in-
estimation Jjeeting
25 per cent
in two hours
Normal |l.Indigocarmine--no diluq l. 3 indigo- |liegative for one legative Between Frocedure
tion. carmine. hour 2 and 3, 2 cc. of
2 +Fhenolsulphonephthalein| 2. 2 phenol- | llegative for one- Negative fluid withdrawn
- no dilution. sulphone- half hour from urethra by
phthalein. From both ureters pressure.
5« 4 phenol- |in thirty minutes lLarpe
sulphone-
phthalein
Normal |l.Fhenolsulphonephthalein| l. 3 l. From both ureters| Large amount |Fluid withdrewn from
- no dilution. in six minutes. quantitative urethre by catheter
2.Indigocarmine - no di-| 2. 2 2+ From both ureters| estimation 2. |and syringe between
lutions in fourteen minutes | per cent in 1 and 2. Slight soil
three hours. inz of phenolsulphora=
Large esmounts |phthalein about pre-
puce.No soiling with
indigocarmine.
Normal |Indigocarmine--no dilu- 2 llegative Negative FPhenolsulphone-
tion. phthelein was placed
in left ureter and
there was no secre-
tion. (Table V.) i
o
.
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Table XI, Series 2
ABSOHPTION FROM NORMAL URETHRA
Anount of Culture for
Zxperinent fluid culture injected Bacillus prodigiosus
CCe
125 1.6 Negative
171 3 Fositive in
bladder urine
213 4 Hegative
221 3 Negative
226 4 Negative
239 4 f:egxti ve
4-21 M
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