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INTRODUCTION

An infectiom of the urimary tract is a problem we
have had with us always, so from the earliest days of
empirical theragﬁties, up td and through the present era
of relatively scientific medicire, there has beem a search
for and & hope of finding some drug which will produce
sterilization of the urimary tract,(l). Drugs and thera-
g@tic measures may be attempted by oral admimistrationm,
intravenous therapy, and imstillatiom into some portiom of
the urimary traect direetly - the kidney pelvis, the ureters
the bladder, or the urethra.(2).

It will greatly simplify matters if we take the
‘positiom and mairtaim it by the positive statement that
ro one of these methods, mor all of them combined, has so0
far satisfied the ideal im accomplishing the desired re-
suit to perfeetion, Much good cam be aecomplished if onre
eould suceeed in the idea that sterilizimg the urimary
tract is depemdemt upon much more thar the choice of any
drug.(1l). Urimary infectiom is by mo meams a simple thimg.

When it is confined to the bladder and remal pelvis, it is
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URINARY ANTISEPSIS

usually an easy problem to eradicate it; but im almost all
cases it is not confined to these structures alome.(3).
That a given case of "uminvestigated" pyuria or bacteri-
uria should either improve or fail to improve, following
the administratiom of a givem drug, is not evidence of
partieular value for or aginst the effieciency of that
drug. Numerous so-called accessory, or predisposing causes
of urinary infection must first be elimimated., There are
certain well-defined and well-recognized, "imtra-urinary”,
predisposing faetors,'whieh may be grouped under the main
headings; retentiom, calculus, new growth, and tubercul-
osis, The folly of attempting a cure by drug therapy of

& urinary infection whieh is primarily dependent upon onw
of the above-named mechanical factors, is quite apparent,
Concerning the systemic or "extra-urinary" predisposing
causes of urinary infection, our knowledge is relatively
scant and umsatisfactory. There are those cases of pyuria
or bacteriuria occuring during the course of an acute
infectious disease, and there is that large group of cases
in which it is comsidered that chronie focal local infect-
iom plays a role, Whether our predisposing causes of in-

fection be intra-urinary or systemiec, rendering the urinme
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URINARY ANTISEPSIS

antiseptic is obviously ridiculous, Therefore, if accurate
information is to be obtained, the essential preliminaries
in selecting cases suitable for internal urinary therapy,
are, l)a complete gemeral physical examinatioh, and 2) a
complete urological examimatiom. It should be further noted
that favorable results can not be expected im far advanced
cases, as, for example, bilateral pyelonephritis of lomg
duration, with extensive destruction of remal tissue and
lowering of renal function.(4). Some of the articles pub-
lished on the subject of urinary antiseptics in the past
few years have been misleading in that they have failed to
emphasize these facts that the urinary infection is practic-
ally always developed as a result of changes in the urinary
tract from infections elsewhere which first must be treated
to obtain a cure.(5),

Among the various opportunities for urological inves-
tigatiom, there is no subject more far-reaching in its
importance, and more urlimited in its scope, than that of
urinary antisepsis,(6). It presents a large field for
medical experimentatiomn. The seareh for specific drugs goes
on without imterruptiom and although the problem has re-
ceived no small measure of attentiom from the research in-
vestigatiors in the past few years, the literature reveals

a surprsing absence of sound experimental and climiecal
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URINARY ANTISEPSIS

evidence to the fittness of any knowm drug to approach the
desired result.(7)(4). Much of the advertising done by the
manufacturers of urinary antiseptics makes e¢laims for them
which very few urologists are willing to support. An aston-
“ishing thing about it has been that such advertising has
teen printed in the very best American journals. (5).
Probably the most important branch of the subject of
urinary antisepsis, and one of the greatest importance as
far as the future is concerned, is what may bektermed uro=-
logical bacteriology, including the cultural identification
and classificatiom of the bacterial flora found in the
urinary tract.(6). A long list of organisms have been re-
ported for urinary infections, but it is full of duplic-
ations under different names, Relatively few organisms are
are eommon invaders, and the relative frequenecy of their
occurrence in different parts of the tract is fairly uni-
form, The colon bacillus is found in from 70 to 80% of
renal infections. Staphylococcus albus is the next most
common imvader, being present im about 107 of the cases.
Then comes the streptoecoccus and the proteus wvulgaris in
about equal frequeney, followed by scattered reports of
the gomnococeus and the typhoid bacillus, The findings for
-4-



URINARY ANTISEPSIS

the bladder are not so uniform and a much greater variety
of organisms have been reported. The tubercle bacillus is
probably present im about 5% of all cases.(8). It has been
found that staphylococcus growth is aided by alkalinity
and delayed by acidity. The reverse is true of Bacillus
coli, for its growth in both acid and alkaline urine is
luxuriant.(9). It is & primary thought that stagnanmt, or
residual, urines, at body temperature, are excellent
eulture media for many organisms, particularly the coloh
bacillus, whereas free flowing urine does not become easily
contaminated, but commonly carries tremendous loads of
bacteria beyond the body without infecting it. Well known
as is this statement, its truth is not generally appreci-
ated nor given the praetical consideration its importance
deserves, (1), Experiments show how hard it is to infect
the normal urinary tract, and how easy it is to infect the
diseased or changed tract.(5). It has also beem shown that
& very dilute urine materially interferes with the effect-
iveness of a urinary antiseptic because it dilutes the
antiseptic too greatly and because it increases the surface
tension of the urine making the penetration of a cell

membrane of the organism more difficult, Of course a concen-

5=



URINARY ANTISEPSIS

trated urine is in itself some what irritating to the
urinary tract.(5)(10). It is a well known fact that anti-
sepsis in urine ia quite a different thing from antisepsis
in water., There are numerous compounds which are germi¢idal
in high dilutions in water, but which lose this property
entirely when diluted in urine, even when in relatively
high concentfations. This astounding fact has proved to

be a great obstacle.(1ll).

Urinary antiseptics could well be used in the
following infeetions of the urinary tract which includes
pyelitis of infancy, chronic pyelitis of adults, acute
pyelonephritis, and in the acute and chronic cases of
cystitis. It should also be of value as a propholactie
following urethral instrumentation.(4)(12). Cases of
urinary infeetion, characterized chiefly by frequent and
painful urination, and by the presence of pus or bacteria,
or both, in the freshly voided urine, are observed very
frequently, in either sex, at any age.(13).

The purpose of a urinary antiseptie is to comtrol
urinary infections and prevent their exacerbatioms while,
and until, the causes for the productiom and econtinuation
of the urinary infection are removed.(14). In the selection

of an antiseptic, there are many desiderata which should be

-6-



URINARY ANTISEPSIS

considered. Davis (13) states the ideal urinary antiseptic
should be chemically stable, comparatively non-toxie, and
nop-irritating to the lower urinary tract, which is elimin-
ated, unchanged, by the kidney, and which exerts a definite
antiseptic action in high dilution in urine of any reaction,
Henline and Leonard add to the definition, "and at a rate
by whieh continuous antiseptie action may be attained.(15).
The objest of this paper is to discuss only a few of
the many preparatiomns classified as germicides and anti-
septics useful in treating diseases of the urinary tract,
and to discuss their relative efficiencies from a labora-

tory standpoint.

-7-



EXPERIMENTAL RESULTS

Experiments were undertaken to determine the anti-
septic value of the present day urinary antiseptics in vitro,
using normal human urine as a culture medium. The techneque
as described by Davis in his extensive works with urinary
antiseptics was used,(12)(16)(17). A 1% solution of the drug
was used in varying dilutions, in urine, and placed in sterile
test tubes. A standard loop of a diluted 24 hour broth culture
of B, coli and Staphylococcus aureus were innoculated in the
urine, and incubated for 24 hours. At the end of this period
one standard loop was transferred from each tube to melted
agar and plated, The plates wepe inspected after another 24
hours incubation, and the results recorded., The develop-
ment of an infinitive number of colonies (eo) proved the
corresponding urine tube to have been suitable culture
medium for the bacteria; while the sterile plate (O) in-
dicated the efficient concentration of the drug for anti-
septic action., The plates were examined under low and high
microscopic power by Dr, Edwin Davis, Department of Urology,

University of Nebraska College of Medicine,



URINARY ANTISEPSIS

Table I
DRUG DILUTIONS
1% solution| 200 500 1000 3000 5000 10,000 Comtrol
c S s ¢ s ¢ s ¢ s ¢ c S
PYRIDIUM 9 O 0 0 0 ?2 0 e 0 0 1,000 eo <o
UROTROPIN 0 © 0 U 0 =90 e 0 1,000 ©° o
ACRIFLAVINE [ 0 O 0O 0 0 0 0 0 O 0 0 > oo
CAPROKOL - —m m — -~ = 0 O o0 /0 @ o oo 6

(o= infinitive

0 =

no growth C = colon bac.

S = Staph.)

Experiments were now carried out to observe the secret-

ion of antiseptic urine by man. The antiseptics were adminis-

tered to normal man, the purpose being not to attempt clinical

cures of existing urinard infections, but to demonstrate

antiseptic action in specimens of urine voided after drug

administration. In each instance a specimen of urine was ob-

tained before the drug was given and this was used as a con-

trol, all experiments not so controlled were discarded.
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URINARY ANTISEPSIS

Specimens of urine were again collected in sterile test tubes
at two, four, and eight hour intervals, following drug admin-
istration. Two series of tubes were used - one for colon in-
noculation and one for staphylococcus investigation. Nine
( 9 c.c. ) cubic centimeters of urine were placed in their
respective tubes and one standard loop of colon bacillus was
innoculated into each tube, The same was done for the staph-
ylocoecus, The tubes were then incubated for 24 hours and
plated in agar as described already. These organisms were used
through out the experiments because they are the most frequent
invaders of the urinary tract, and because they are more or
less resistent to antiseptics, and they are readily cultivated.
Probably the greatest obstacle in the field of investigation
is contamination. The individuals who submitted to the experi-
ments were all junior medical students on an average intake of
water, Drugs were furnished by the various manufacturers. Pre-
liminary work was carried on first in order to become accus-
tomed to the techneque, correct dosage, eto, (22).

Pyridium was the first of the series of drugs to be
used, The dosage in this case was 0.4 gm. ( gr. VI ) in the
form of a pill furnished by Merck and Co, The men were in-

structed to report any subjective symptoms they noticed.

-10-



URINARY ANTISEPSIS

Table II
Results

Pt. Drug Dose Sub, Symp. | Cont,| 2hr. | 4hr. | 8hr,
Pyridium { 0.4gm. CcS CcS cs CS

1. " " Bache=ache O0 om0 | &0 /oos O o o -
9, " L Headache So Go |Bo 1000 S0 (0|2 S0
3. " " Nausea, sweat | ©c sevo| @0 sof /0 m!oa?cn
4. n " Nauseated &0 se00] Oo /00 &0 O So 00
5. ] n o S0 | &0 Do c:ob & cao ra
6. " n Sweatin._; So oo | Do ‘col®0 o 0 oo
7. ' " o oo |ow Bojo0 o 0 oo
8. L] " Mg laise &0 voo 0 O] S0 rooe] &S So
9. n 1 &0 ao oo ©o| dg Co| Do o
10. " " oo ao Do o] &0 o ©0 OO
11. " " Dizziness oo oo ©0 oo oo cxfen
12, " " Nausea S0 oo |0 Oo oooooooa

= — i : i

Feb, 15, 1932

Urotropin, or hexamethenamine, was next used in our

study. The same men were used as before, with the same numbers,

Tablets, two each of seven and one half grains were given by

mouth, The drug was furnished by Schering and Glatz. Results:

-11-
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Table III

Pt.

Drug

Dose

@ ~2 (o] (& Lo W o ol
L]

[Te]
.

10.
11,
12,

Urotropin

"
"
i
n
"

gr.

i
"

XV

Subjectirve

Symptoms

Fullness
Bladder

Nausgea

Results

Cont.

2hr.

4hr.

cs

1000 1000

9

§ 33 88 % 99 8 8%

(]
O.
o

oo

(o]

0

70

&0’ oo

oo

o

00?1»

(=} |

<0

[

o

<0 o

O B

o

o o

(=]

)

o5

ol>

[ — IR

19 28 s 99 3 5 8 8 ¢

Feb. 20, 1932

Caprokol, or hexylresorcinol, furnished by Sharp and

Dome and Co,, were now taken., This was given in gelatin cap-

sules containing 0.15 gm. of the drug in 25% olive o0il. Five

of them were given,.with the warning to limit their intake

of water during the day. The results were as follows:

-12-
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Table IV
Results
Pt. Drug Dose Subjective Cont.| 2 hr,| 4 hr.,] 8 hr.
. o _ =
Caprokol | .75 gm.| Symptoms cS qs CS
1 " " Pagin in 00 o0 | a0 &0 ool e O
¢ Abdom,
2 n u Cramps in |60 e | @0 S | c0o o | o &
’ Abdom, | |
3 " " Q@ & |0 & |0 © > eo
4 " " 0 & | 000 So o"aa os oo
5 " " Pain in ©o /opo| S0 ©O0 @0 © o eo
* Abdom, : ,
6 " n Mo ©eo |/000 ©0 OE“ 2 :°°
" " " © oo | ©0 e | /o 0 | B0 >
8 " " [ooo ©0 | ©0 oo OO"W oo ‘ o
" " ©0 Co | ™ o0 0 & | o oo
9. :
10. " " oo ©o | ©° oo e oo | ©O° &o
1. ) " Cramps in - oo ’”"an S o N(oo
12. " " Abdom. o0 og* B0 i’w o ;Do Co £c>o

Feb, 24, 1932

Acriflavine given in 0.2 gm. doses in capsules was the

next drug to be used., We had the men on the day before taking

the drug, take 4 gms, of sod., bicarbonate every four hours for

three doses, in order to be sure that the urine was alkaline

on the day of the drug administration., The following results:

13-




URINARY ANTISEPSIS

Table V '
Results
rt. Drug Dose Subjective | Cont,| 2hr,.,| 4hr,| 8hr.
Acriflavine | 0,2 gm.| Symptoms CB cs as - CS
: ’ ‘ !
1. " " cnf&: cn?b o0 o;w
2. " " °°0° o0 ;O {000 D nooo§ °
3, " " 0060 ) ‘Oo o3 o looog 1o
o o : 02,00 | o0 e o | o o
5. " " oooo Qoog o§o 00'00
6. " " Diarrhoea °°°‘ ©o ’o °; © |0 ’°°"#
7. " " Diarrhoea oocx ODQ’ o0 1000| oa °°
8. " " S0 @ | oo fwo 0 o0 |iooo é:ooc
9. " " 9 o0 1000 60 &0 |wooo
10, " " Diakrhoea |e0 o0 oo m oD o 1000
11. " " Dirrhoea S0 oo | B0 a oo /ooo;; s
e : oo 00| @ | oo | oo

March 2, 1932
The drug used in the above experiment was a french preparation
furnished by Poulenc Freres, Paris. This was the drug used
by Davis in his earlier experiments.

The next step was to compare the above brand of the

-14-



URINARY ANTISEPSIS

acriflavine with the American products. Abbott's neutral

acriflavine in the form of a pill - gr. 1/2 - were given to

the twelve men for the total dose of gr. VI (0.2 gm.). The

L
following re,qts were obtaineds

Table VI
Results

Pt, Drug Dose Subjective |Cont,| 2hr.| 4hr,| 8hr,

Acriflavine | 0.2 gm. Symptoms CS CS C3 QS
1. " " oo oo '0%°° ogeo oo oo
3, " " Headache ®o. &9 °°§°” ‘°§°° So o
4, " n ensoo c»;cx éo§a° c»ECb
5., " " ogoo 0000 oooo oo‘aa
6. " " Headache ao Co |9 oo ,,o ©o oo
7. " " 0000 mieo dooo ooao
10, " " cvédo cv?cw =b§=v Cbéao

i i i

11, " " aoédb oo%db cvéév cxﬁ o
12, " " Nausea Mgﬁ, ,‘,%w oo §” &iw

March 9, 1932

-15-




The startling results we obtained at this point, that is the

URINARY ANTISEPSIS

difference between capsule and pill administration in the same

dosage with supposedly the same drug, led us to investigate

further in this respect. Abbott's powdered acriflavine were made

up into capsules of 0,2 gm. and administered., The results:

Table VII .
Results
Pt,. Drug Dose Subjective | Cont,| 2hr,| 4hr.| 8hr,
Acriflavine| 0.2 gm, | Symptoms cs Gs s 48
1. n " oo o oo oo o X3 oo
2., " " Diarrhoea |[%° 0 o OO} © | @
3, " " Headache oo 00 | &0 00| 00 oo oo o0
4, " " Nausea - |60 6o |®0 €0 olo o
dizziness < ]
5, " " 6o % |20 ©| 0 O ©' 0
6. " " 6o eo |00 oo| © /000 ©
9 i} " 3 } E ; ;
. Diarrhoea |wee 60| © 0| © O 20 o
8 " it ;
. Nausea ©0 00| © el ©. 0 0 .0
i " , ‘ ‘
9, Nauseg. - o0 o0 |i00i0 | © 0 oo o
Lo " " vomiting
. Nausea oooo r>) ogfro o2 o
11. " " Nausea -~ o 00| 0io| o © oo o
vomitin
12, " " 8 eci™| 0] O /10 ; o| &0 o

~16=

March 16, 1932
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URINARY ANTISEPSIS

Because of the lack of time, this paper being due on
April 15, 1932, I had to draw what conclusions I could from the
data already obtained in our experimentation with the four drugs.

In the experiment with the different dilutions of the
drugs in urine (Table 1, page 9), we find that acriflavine
shows the antiseptic action in by far the highest dilutions of
any of the other drugs, that is, in the 1:10,000 dilution,
acriflavine inhiits the growth of both organisms. Caprokol rates
second in this series, being inhibitory to the growth of both
organisms in dilutions of 1:3,000, but in a 1:10,000 dilution
and upward it shows antiseptic action against the stashylococci
only. Both pyridium and urotropim in dilutions of 1:1,000 show
inhibitory action against both organisms, but in addition, in
dilutions of 1:5,000 staphylococci are inhibited, the colon
Jbacillus growing luxuriantly,

In the experiments carried on with the twelve individ-
uals taking the different drugs orally, we find acriflavine
again leading the field by a wide margin, that is, when given
in the form of a capsule; in the pill form, the action is nil
on both the colon bacillus and staphylococcus. Whether this
be due to the salol coating of the pill preventing absorption
in the G,I. tract, or due to a delayed time action of the drug

-18-



URINARY ANTISEPSIS

in exerting its antiseptic action in the urine, has not as yet
been determined, but a factor we are now working on and one
which‘we hope to solve in the very near future., Acriflavine in
either the neutral form of Abbott (Table VII, page 16) or the
original Frepch product of Poulenc Freres (Table V, page 14)
when given in capsules show a very definite antiseptic action
in the four hour specimen of alkaline urine secreted by normal
individuals after a single dose of the drug administered orally,
The former seems to be a bit more effective in the two hour
sample and it also carries over better in the eight hour sample
than the French drug. We found two disadvantages in giving the
drug{ namely, 1) the necessity of giving an alkali in collabor-
ation\with the urinary antiseptic, and 2) the symptoms of nausea
and catharsis presented by the men, Whether these symptoms were
due to the drug itself or to the alkali is not clear, but Davis
is prone to believe that it is due to the drug.

Urotropin ranks next in our series (Table III, page 12)
exhibiting complete inhibition of both organisms in the four
hour sample of urine in 7 of the 12 men. Of the remaining five,
four inhibited the staphylococci although the colon bacillus
growth was not impaired. The antiseptic action was well carried

over the eight hour specimens with five of the men showing a

-19~



URINARY ANTISEPSIS

complete inhibition of both organisms even as rapidly as in the
two hour specimen., The subjective symptoms presented were few,
the drug was easily taken and the cost comparatively small.

Caprokol (Table IV, page 13) ran a poor third in the
series, but it did exhibit the two facts that Leonard brought
out in his experiments with the drug, namely, that the drug
has a peculiar experimental affinity for the colon bacillus,
even more so than the less resistent staphylococcus, but that
the latter is destroyed in far higher dilutions in the urine
than is required to kill B. coli (Table I, page 9). The four
hour sample showed only very weak, irregular antiseptic action
of thedrug which was completely lost in the eight hour sample.
Four of the twelve men complained of cramping pains in the
lower abdomen. The drug is very expensive, and is very wwkward
to give as it must be administered in large gelatine capsules
containing olive oil,

Pyridium (Table II, page 11) ranks a very poor fourth
in our series. The action on the colomn bacillus was nil, The
drug did show a weak antiseptic action on the staphylococel in
both the two and four hour specimens of urine secreted by the
normal men, after a single dose of the drug. This drug is also

very expern#isive, and the subjective symptoms in most of the

20~



URINARY ANTISEPSIS

¢ases was nausea. In the future, we are going to try the pyrid-
ium powder given in the same dose as the pill to find if the
results of this drug will be similar to the acriflavine experie

ment,

-21-



DISCUSSION

PYRIDIUM:~ a monohydrochoride of an azo dye of the
pyridine series ( phenyl-azo-alpha-alpha-diamino pyridine
hydrochloride ) and a semicolloidal condensation product
of the beta and gamms isomers which may be presented struc-
turaelly as follows: Nzﬁd<::::::>

NHL JNH» NH NHMv

bé&a gaﬁma

Pyridium is remotely related to quinine inasmuch as quinine
also may be regarded as a derivitive of piperidine and there-
fore of pyridine. It is to the semicolloidal property of
quinine, imparted to it by the oxyquinoline radical, that
some authorities attribute its peculiar therapeutic power,
Thus, similarly, pyridium's property in this instance may
be assigned to the phenylazo radical. Pyridine itself and
its analogues are too toxic for use therapeutically, but
with the addition of the radical present in pyridium, which
impart to it its colloidal properties, not only are the
bactericidal properties increased, but its toxieitly is low-
ered. (18)(19)(20).

Pyridium is a fine, microcrystalline powder, of bright

-22=



URINARY ANTISEPSIS

red color, slowly soluble in cold water, but soluble inm
boiling water, alcohol, glycerin, petrolatum, and lanolin.
It may be administered orally ( tablet ), or applied local-
ly ( solution, powder, ointment ), It is generally used in
the tablet form, each tablet containing 0.1 gm., the dosage
usualiy being 2 tablets after each meal, It is rapidly ab-
sobed and eliminated from the system practically unchanged
in the urine. The urine is stained an orange-red, the color
first appearing within an hour after administration, Pyrid-
ium is compatible with practically all remedies except
those which contain mercury. (7)(15)(19)(21).

Four outstanding characteristics are claimed by the
drug, Pyridium, namely: its marked power of stimulation to
the proliferation of epithelial cells, its powerful bacteri-
cidal action, its ability to penetrate the tissues, and its
rapid elimination through the genito-urinary tract.(20).

Only a very little work, experimentally, has been
done in this country with pyridium. It is one of the newest
urinary antiseptics, and has just recently been accepted
by the Council of Pharmacy and Chemistry. Walther in his
work with the drug found that with the average dose per day

(0.6 gm,) and presuming that the patient excreets 3000 c.c.

23



URINARY ANTISEPSIS

of urine each day, the pyridium was excreted almost in toto
by the urinary tract, but that this womld give a concentra-
tion of approximately 1:4,500, which he found was too dilute
for efficient action., Therefore, he asked the patient to
limit his fluid intake to 1500 c.e. per twenty four hours,
which would give a concentration of 1:2,000, which he says
is within the maximum therapeutic range of the drug. Thomas
and Wang agree with Walther that in concentrations of 1:1,000
staphylococcus will be killed in vitro., (20)(23). This does
not correspond to our results, however, as we found that
the staphylococcus was killed in dilutions as high as 1:5,000.
(see Table I), Further, we do not agree with them in that
they they found that the colon bacillus was killed in as
16w a dilution as 1:400, whereas in our series there was no
colon growth in dilutions around 1:3,000, which tends to
support the manufactureres claims that the drug is antiseptic
in high dilutions,

Clinically, the drug has fared better, The seminal
and prostatic fluids are definitely stained by pyridium
goon after medication is instituted, and spermatozoa often

show the presence of the dye, which also tends to prove a

«24-



URINARY ANTISEPSIS

penetrating power of immense value in combating infections of
these structures,(18), Purge, (19), has concluded that the
drug possesses the greatest power of penetration than any
other substance heretofor used, According to Wolbast,(21),
pyridium as a general urinary antiseptic proved to be decid-
edly effective as an adjuvant to instrumental measures in
pyelitis, and other upper urinary tract infections of staphyl-
ococcus and Bacillus coli origin, He considers it a promising
addition to our therapy, but that a further study is requir-
ed. Deakin,(24), found that the average duration of a control
group of cases of acute gonorrhoea was 109 days, while the
average duration of the group on pyridium was 71 days. Also,
there was a marked decrease in the frequency with which post-
erior urethritis and prostatitis developed in the pyridium
group, Whereas Pugh, (15), claims the drug is bacterieidal
for all organisms infecting the urinary tract; Thomas and
Wang claim that in no instance is the effect of B. coli inhib-
ited,

In closing the discussion on pyridium we might add that
to us the drug has the requirment of being eliminated rapidly,
is non-irritating to the lower urinary tract, and is chemical-

ly stable; but experimentally, it does not prove to be anti-

~
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septic - the action on staphylococci very slight, and on the
colon bacillus, nil, This with the symptoms the men presented
upon taking the drug, and the high cost of the drug lead us

to look further in search of an ideal urinary antiseptiec,

UROTRQOPIN: (hexamethylentetramine) a white crystalline
substance, readily soluble in water, tasteless, colorless, and
is made by the interaction of ammonia and formic aldehyde., In
acid solutions, it at once begins to decompose again:

N4(CH)o+ 6H20 —> 4NH; + 6CHOH
Its action as a urinary antiseptic depends omn this liberation
of free formaldehyde, Hexamine is non-toxic, it is rapidly
absorbed, circulates in the blood unchanged, and begins to be
excreted in the urine in about 20 minutes, reaching its max-
imum amount there in about 4 hours,(25). Urotropin is perhaps
the cheapest, the most conveniently given, and the most easily
taken of all the so-called urinary antiseptics,.(5). It should
never be given except in conjunction with a definite acidif-
ying agent, and in the minimum of 8 ounces of water to every
10 grains of the drug. It is usually supplied in 5 and 7 1/2
grains tablets, the dosage - 5 to 15 grains two to four times
daily.(18),
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This drug was first prepared in 1860 by Butlerow. The
degmonstration of formaldehyde as a decomposition product in
acid urine by NVicolaier, in 1895, offered to the medical
profession a new opportunity in the treatment of urinary
infections; antisepsis by internal medication. Richardson
(26) described it as possessing high urinary antiseptic value
in the treatment of typhoid fever. Churchman (27), in 1906,
observed that the effect of hexamine as a urinary antiseptic
is expressed in an inhibition of bacterial development rather
than as a germicide per se.(23).

No detailed experimental investigation of the drug's
activity as a urinary antiseptic seems to have been made
until 1912, when Burnam (28) showed that in customary doses
(5 to 10 grains t.,i.d.) of methenamine, not more than one
patient out of five would show any formaldehyde in the urine.
The following year Hinman (29) undertook a thorough study
of the factors influencing the excretion of methenamine
and its conversion into formaldehyde in acid urine. Of the
318 specimens of bladder urine examined, 64% were found to
contain so little formaldehyde (less than 1:30,000) as to
be devoid of antiseptic value. Of the remainder, only 17%

showed formaldehyde in concentraions sufficient for complete
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bacteriostasis and only 5% were germicidal. Hinman concluded
that methenamine is of no value at the kidney level, because
the urine does not remain in the renal pelvis a sufficient
length of time to permit the conversion of the drug into forme
aldenyde, and that the same condition is obtained in the blad-
der if urination is frequent. This work has since been confirm-
ed both in this country and abroad by Walker, Culver, and
Sutton.(30). The earlier claim that Urotropin is itself a
diuretic was entirely disproved by the work of Ruh and Hanz-
lick in 1922.(31), Moderate doses of the drug will cause hem-
aturia in a small number of individuals, the bleeding being
due to the production of a hemorrhagic cystitis. Bloedorn and
Houghton (32), were not able to produce it at will, and they
believe that it occurs only in those individuals who have an
idiosyncrasy to the drug. The intravenous use of urotropine
does not seem to be necessary or even justified in view of
the rapid absorption obtained upon oral administration; how-
ever, it has been successfully used &t the Mayo Clinic in 76
cases of acute and sub-acute infection, (33).

Bacteriological experiments with the drug urotropine
have been very interesting., In a series of experiments on

rabbits with induced infection of the urinary tract, Hemholz
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and Field (34), have come to the conclusion that hexamethen-

- amin is suﬁerior to mercurochrome and hexylresorcinol as a
urinary antiseptic in cases of infection produced by staphyl-
ococcus and colon bacillus, Levy and Strauss (35), in their
studies of the drug come to the conclusion the hexamethylenam-
ine per se even up to a 10% solution has neither bactericidal
nor marked inhibitory properties. Since the drug is never pre-
sent in the urine in concentrations as great as 10%, it must
be concluded that when aniinhibitory or bactericidal action

is shown in the urine it can not be due to the drug itself,
but formaldehyde, Stockmanm (25), of Secotland says that hexa-
mine in a strength of 1:5,000 is not strong enough to be bact-
ericidal, but in our series of dilutions (Table I, page 9)

in the same dilution, the staphylococcus was inhibited entire-
ly, the colon baeillus, infinitive, Thomas and Wang (23) say
that no reliance can be placed on hexamethylenamin as a
urinary antiseptic, sice formaldehyde itself is a weak disin-
fectant, which is only liberated in the presence of acid urine,
Furthermore, acid urine is no criterion to insure a high form-
aldehyde content, as, frequently they were disappointed to
find a very low concentration of formaldehyde in a very highly
acid specimen of urine,
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Clinically, the drug had wide spread popularity up
to the time of Hinman's work, and though still extensively
used, the newer drugs are gradually taking its place., As stat-
ed before we areplessed with the experimental results we obtain-
ed with the drug, seven of the twelve men showing bactericidal
urine for both staphylococcus and colon bacillus in the four
hour sample, the relatively few symptoms, the cheapness of the
drug; but we know the wide span bejween experimental results
and clinical results which we will discuss in the next part

of this thesis, so will reserve our conclusions until the end,

CAPROKOL: (hexylresorcinol) is s white wax-like solid,
insoluble in water, but soluble in olive 0il.(25). It is claim-
ed to be administerable by mouth, chemieally stable, non-toxic
in th eraputic dases, non-irritating to the urinary tract, bact-
ericidal in high dilutions in urine of any resction, and is
secreted by the kidney unchanged in sufficient percentage to
impart active bactericidal properités to the urine,(36)(37).
The dosage internally, from 0.15 to 0.6 gm, three times a
day, supplied in the form of an olive o0il solution in a
gelatin capsules, Children tolerate relatively larger doses
of the drug than adults.(38).

Hexglresorcinol ie an alkanized resorcinol. The
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resorcinols were first synthesized in 1913 by Johnson and ex=-
amined by Rettger, who found that, as the series of alkyl re-
sorcinols were ascended, the bacteriecidal properties of the
product increased very rapidly. It was recently intoduced as
& urinary antiseptic following the investigation of Leonard,
at Johns Hopkins hospital, during the years of 1914 to 1924,
He found that coincident with this sharp rise of bactericidal
power, there was a sharp decrease of toxicity.(39). The hexyl
derivitive of resorcinol exhibited a phenol coefficient of 46

the sixth C atom straight derivitive as follows:

OH OH
OH (::]OH
CHg CHg CHo CHo CHo CH 5
Resorcin Hexylresorcinol

Hexylresorcinol is 46 times more potent than phenol as a germ-
icide and 150 times more powerful than resorcinol. It is be-
lieved to be one of the most powerful organic germicides ever
described. Unfortunately, it is detoxicated in the body by
being conjugated previous to its excretion in the urine and
conjugated compound is inert, A small portion ( free hexyl-
resorcinol ) of it seems usually to escape detoxication, but

L
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the amount is never more than a very small percentage of the
quantity ingested.(25). Depending, as it seems we mest, upon
the elimination\of unconjugated hexylresorcinol in order to
obsain vactericidal urine, it is not surprising that some in-
dividuals would be found to conjugate this substance more com-
pletely than others, or even the same indi vidual might vary in
this regard from week to week,(40).

Experimentally, according to Leonard, urine examined
after a single dose of hexylresorcinol reveals bactericidal
properties in 537 of the cases the lst hour, 92% in the 3rd
hour, and 56% in the next 18 to 24 hours after administration.
(41). In comparaing our results after a single administration
of the drug we find no such figures. Not one man excreted
bactericidal urine at any time for both the organisms. Leon-
ard makes a sweeping statement when he says he has never en-
countered a normsl man who would not secrete bactericidal
urine with fair reguiarity after a day or two on doses 0.6
gm, t.,i.d.(40). Tests of the bactericidal action of the

drug in normal urine were made by innoculating the urine

with strains of B, coli and staph ylococcus, and it was
found that the organisms were destroyed in dilutions of

1:10,000 and upward in both acid and alkaline urine (39).
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This was not born out in our experiments ( Table I, page 9 )
as we had an abudant growth of colon bacillus at the same _
dilution, althopgh the staphylococcus was inhibited,

Two imﬁortant facts were trought out by experiments
with hexylresorcinol in normal man should be emphasized, for
the reason that they probably bear some relation to the
clinical results to be reported., Leonard found that the drug
would destroy staphylococcus albus in far higher dilutions
in urine of any reaction than are required to kill B, colij
yet of the 251 specimens of urine that were recorded, 150
of them were bactericidal, 137 killed the colon tacillus,
while 53 destroyed the stahpylococcus under identical con-
ditions, On this basis, it was predicted that hexylresorcinol
would prove to be more generslly efficient in B, e¢oli infect-
ions of the urinary tract than those due to the staphylococc-
us. The reverse is true,(40).

Clinically the use of alkaliis and diuretics are
contraindicated. Leonard brings out the fact that it is ab-
golutely essential that the ingestion of large quantities
of fluids and of diuretic drugs by avoided during treat-
ment with hexylresorcinol., In this instance one is dealing

with a compound which is most active, in the concentrations
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appearing in the urine, at the lower range of surface tension.
Not only does dilution of the urine through the ingestion of
large quantities of water, or diuretic drugs, result in the
lowering of the concentration of the hexylresorcinol in the
urine, but concentrations of the germicide which would other
wise be highly bactericidal are inactivated by the rise of the
surface tension of the urine which accompanies dilution,(30).
Henline (41) in a series of 50 cases of chronic urinary infect-
ions of durations varying from 6 months to 14 years, and which
has resisted other treatment for periods varying from one to
forty months, obtained complete disinfection of the urinary
tract with hexylresorcinol in all but three cases (92%). He
avoided diuresis, On the other hand, Helmholtz (42) in a series
of 14 cases of chronic urinary infection of duration varying
from 6 weeks to 14 years, observed complete disinfection of
the urinary tract with hexylresorcinol in only one case, He
employed active diuesis, As to the alkali question, Leonard
and Probisher (10) and Leonard and Wood (43) have come to

the conclusion in th eir work that hexylresorcinol in acid

or alkaline urine is equally active; yet the diuretic proper-
ties of the therapmutic dose of sodium bicarbonate may be

sufficient to inactivate the drug in the urine,
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The question frequently comes up as to whether or not
hexylresorcinol therapy should be considered as contraindicated
in nephritis, Leonard and Scott (38) say that the drug has
been administeredxin full doses to a number of adults suffer-
ing from chronic nephritis, complicated by urinary infection,
and in none of these cases has there been the slightest evie
dence of harm, while in some there has been a very definite
benefit,

Brown (39) endorses Leonards ciaims for the drug which
he considers undoubtedly a most valuable adjunct to:iour pre-
sent means in the treatment of infectiéns of the urinary
tract, but adds that approximastely 507 of the 63 patients
of his geries showed gastro-intestinal disturbances of vary-
ing extent, Also, that the expensé of the drug is one of the
greatest objections, Thomas and Wang (23) admit the drug is
the most scientific urinary antiseptic as yet described,
but that its antisepsis in the urine is not constant. The
drug seemed to be disagreeable to most of their patients on
account of the size and number of the capsules to be swallow-
ed, which must be considered with a patient with an unsettled
stomach, Stockman (25) concludes that the drug reduces the

number of organisms and relieves the symptoms pomptly enough
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but it is not especially effective in eradicating the infection.
So we find that in the end we have a drug highly}praised by
Leonatd and a few others - voth in the experimental and c¢lin-
ical test, but with our results, awkwardness in giving the

drug, the expense of it, and the symptoms presented by the
individuals taking a single dose of it ail taken together,

we cannot support its use.

Aériflavine: (diamino-methyl-acridium chloride) is a

brownish-red, odorless, granular powder, It is soluble in
about 3 parts of water; incompletely soluble in alcohol; near-
ly soluble in ether, chloroform and thefixed oils; the aqueous
solution is brownish-red in color, and flouresces on dilut-
ion,.(44). Laboratories in Europe and the large clinics of that
continent have extensively investigated the aniline dyes.
Based on the fact that they stain and are highly toxic to
pathogenic organisms but less injurious to the human cell,
acriflavine is a product of aniline dyes and has the follow-
ing properties: it is not impaired by the addition of serum,
it does not coagulate protein substances, énd in high dilut-
ion inhibits the growth of staphylococcus and the colon

bacillus,(45), This drug, therefore, should theoretically

«36=



URINARY ANTISEPSIS

be of clinical value in the treatment of various infections of
the urinary tract. As early as 1917, Davis's (4) attention was
attracted to acriflavine by publications in the English liter-
ature by Browning and others ( the Bland Sutton Institute of
Pathology, Middlesex Hospital, London ) who showed the anti-
septic action of this drug to be increased in the presence of
serum, Davis obtained a small sample of the drug from Brown-
ing and was the first in this country to report on acriflavine
as an internal antiseptic., His results seemed encouraging.(46).
In May, 1923, at the meeting of the American Urological Associ~
ation, Davis again reported the drug's internal use. His con-
clusions were then that its use was still in the experimental
stage, Although there has been no quantitative estimation of the
amount of the drug appearing in the urine, it is not in evidence
in any other excretion and is probably completely eliminated
by the kidney.{12). When used as an internal urinary antiseptiec,
the drug may be given in capsules or tablet form - the dosage
usually being 0.1 gm. t.i.d. An alkali must be given with the
drug to insure the urine to be alkaline. Sodium bicarbonate,
4,0 gms, tii.d,

Experimental work with this drug has largely been due

to Davis, In his preliminary work, he reported that the drug
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inhibited the colon bacillus and staphylococcus in as high

s dilution as 1:100,000. The drug was then given normal men

in capsules containg 0.2 gm, doses, together with 4 gms. of
bsodium bicarbonate every four hours. The techneque used corres-
ponds to our experiments. His conclusions at that time were
that "acriflavine administered by mouth to normal individuals
is secreted in the urine in sufficient concentrations to render
the urine an unfit culture medium for the colon bacillus and
staphylococcus, providing the reaction of the urine is alkaline,"
(12)., Stukes (45) in 1923, supported Davis in his experimental
findings on the drug, and added that in acid urine, the staph-
ylococcus is not nearly so easily killed; whereas, the colon
bacillus in acid urine requires an exposure to a solution not
less than 1:5,000, Davis again ran series of experiments in
1924 znd his conclusions were again in support of his earl-

ier views; more definite clinical testd had. been worked out,

In the clinical trial of acriflavine, Davis (4)
roughly classified the following: 1) Acute Urinary Infect-
ions, including acute cystitis and non-surgical kidney infect-
ions, with staphylococcus and the colon btacillus in the urine,
-ut of 18 cases, in 13 there occurred an improvement character-

ized by a drop in thetemperature, a cessation of the bladder
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symptoms, and a disappearance of the pus and bacteria from the
urine coincident with the starting of the dye. In the remaining
5 cases, there was a.parantly no effect. Two patients had recurr-
ences of symptoms three months later, but it is safe to say that
50% of the others have remainded well over a period of several
months, 2) Chronic Urinary Infections, including chronic cystite-
is and chronic pyelonephritis, The results were not as good as
those obtained in the acute series, Out of a total of 27 cases,
there were 11 in which the treatment produced no appreciable
effect, The remaining 16 showed distinct improvement of the
bladder symptoms with a macroscopic and microscopic clearing

of the urine, together with a lessening of the numker or a com-
plete disappearance of bacteria from the urine. The discour-
aging feature of the chronic series was the marked tendency
towar recurrence of infection in the urine after discontinu-

ing the dye - 12 of the 16 recurring after the urine became
drug free, 3) Acute Anterior Gonorrhoeal Urethritis. Acriflav-
ine administered orally is not a dependable propholactic for
preventing the extension of the infection to the posterior
urethra, 4) Acute Posterior Gonorrhoeal Urethritis., Acriflav-
ine administered orally is of benefit in this condition in

lessening the duration and the severity of the acute symptoms.
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The clinical experiences of Stockman (25), however, have

not been as encouraging. He states that though the drug has
marked bactericidal properties in vitro, the urine did not
prove to have any marked bactericidal properties in cases of
Bacillus coli and mild septic infections, ~nd there took place
nmerely a certain amount of inhibition of the bacterial growth,
Gray (18), in a recent article, concludes that acriflavine is
not as dependable or as useful as some of the newer dye prep-
arations. The oral administration of acriflavine is not with-
out its contra-indications, Approximately 30% of Davis's
patients reported slight nausea or a mild catharsis, although
this in part may be explained on the doses of sodium bicarbonate.
(4). It is suggested that the use of acriflavine by intraven-

ous injection is dangerous.(47),
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THE CLINICAL APPLICATION OF EXPERIMENTAL DATA

The next consideration of the subject of urinary antisepsis
is the most difficult quesfion; the clinical application of exper-
imental results, To attempt to prove conclusikvely the clinical
value of a given "experimental” urinary antiseptic is to enter
into a problem of far greater complexity than the original lab-
oratory investigation, The treatment of each case is an individ~
ual clinical experiment, which is necessarily lacking the "control"
which we_are able to apply to laboratory experimert s,(6). Stock=
man (25) says that only very little help in overcoming the in-
herent difficulties presented in the treatment of infections of
the genito-urinary tract by means of medicines administered by
mouth can be got from the kind of information yielded by experi-
ments carried out by test tubes and bacterial cultures. The
conditions are too widely different,

Among the many confusing variable factors which enter
into each clinical trial, probably the chief cause for inaccuracy
in interpretation of results is the spontaneous or unexplained
day to day variation which is frequently observed in the pus

and the bacterial content of the urine of a given individual,
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That urine which is cloudy and infected today may be clear and
sparkling tdmorrow, for no known reason,(6). Further, feesh
supplies of active living organisms are constantly contributed
from the deeper tissues of the infected urinary passages, from
the prostate or seminal vesicles, and thus the infection may be
kept up and renewed indefinitely. Also, once the urine is infect-
ed, it forms a favorable culture medium which is continually
being reinforced by blood, pus, and general organic debris that
is present, and these elements may in addition absorb and bind
a considerable part of the remedy and thus diminish its effective
action on bacteria,(25).

Coincident with these variations in the urine, we are
accustomed toseeing alternating periods of exacerbation and
spontaneous improvement in the clinical symptoms., Inagcuracies
in the interpretation of clinical results also creep in through
the improper selection of eases - of which we mentioned earlier
in the report.

In view of the numerous obstacles in the way of obtain-
ing accurate and reliable clinical data, it may, therefore, be
stated that the clinical efficiency of a given "experimental"
urinary antiseptic must be determined by the average opinion of
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a number of competent, unprejudiced observers, each of whom has
accurately tabulated results in a series of cases sufficiently
largelto arrive at some conclusion., As yet, no internal urin-
ary antiseptic has stood the test, We must, therefore, further
modify our definition of the ideal urinary antiseptic. We must
distinguigh between the "experimental" and the "clinical® inter-
nal urinaryrantiseptic, ahd add that it must te of distinct,
proven clinical value,(6),

Careful observation will often indicate the most effect-
ive antiseptic for the particular case, and a daily check of the
urine will show whether it is producing the expecfed results
or whether a change to another drug is indicated.(5). Urinary
infections may be treated by diuresis, or they may be treated
by urinary antiseptics., All experimental evidence avaible in-
dicates decisively that these two methods of treatment should
never be combined,(30), Whereas we have new drugs both for
oral and intravenous administration, and these drugs represent
undoubted progress and are exceedingly valuable therapeutic
agents which will make sterilization of the urinary tract less
diffiéult than it has been in the past, even now such steril-

ization is not an easy or simple process.(1).
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CASE REPORTS

The following cases merely represent the typical mani-
festations of urinary infection. They in no way help to prove
one drug is better than another, because the cases were not
properly controlled during their stay at the hospital, or prop-
erly followed after their release. As already pointed out in
an early part of this paper, to go into such a clinical experi-
ment requires much time and leads one into a field of very com-
plex difficulties, I have only made them a part of this work to
point out the importance of removing any foci of infection in
the treatment of such cases, and not to expect a drug to cure

8 pyuria simply because it is listed as an urinary antiseptic.

CASE I: A young woman, age 24, white, married, entered the Uni-
versity hospital Oct. 14, 1931, having active labor pains since
the night before, Version was done with the delivery of a dead
fetus. A second degree tear of the perineum was repaired at

the time of delivery, The patient ran a normal convalescent
period for 13 days, but at that time developed a temperature

of 101, headache, backache, more so on the right side, The
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physical examination at that time was negative, but the urine
(catheterized specimen) showed a 1 plus albumin, 50 pus cells
per high power field, with a few epithelial cells and casts.
The blood count showed a leucocytosis of 16,650, The symptoms
increased in severity for the next three days - the fever going
as high as 104 - and the diagnosis of "pyelitis", right side,
was made, The patient was put on Urotropin gr. X and Sod. acid
phosphate gr, XXX ¢.I,D, for one week, At this time her temper-
ature was down, the symptoms relieved, and the urine negative
with the exceptian of a few pus cells in a high power field,
The patient was dismissed in a few days.(36591),

This case of pyelitis following pregnancy demonstrates
in all probability secondary infection from the genital tract
coupled with a lowered resistence of the patient. Urotropin
in this case probably did much to relieve the woman from her
symptoms - although we do not know whether another drug would

not have done just as well in causing the improvement,

CASE II: Man, age 25, white, single, entered the University
hospital, Feb, 22, 1931, complaining of a constant, sharp pain

in the left lower abdomen and back that had started one week

-
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ago, and had required several "hypos" of morphine for relief,
The physical examination showed very bailly infected tonsils
and teeth, tender rigid lower abdomen, and hyperesthesia over
left flank; otherwise, negative. The patient said he felt
something "pass" in his urine the second day he was in the
hospital, and the pain eased up. X-rays of the G,U, tract were
negative; cystoscopic examination showed the presence of an
acute cystitis. The diagnosis was made of "acute cystitis",
probably as result of the badly infected tonsils and teeth.
The patient was placed on Acriflavine gr, 1/2 and Sod. bicarb.
t,i.d., and sent home,(34402), Tonsillectomy was refused.

As long as the patient has his infected tonsils acting
as a foci of infection, we can hope for no good from the med-
ication he is receiving. Of course, we can not forget that the
cystitis may have been a result of a stone, and if that is the

case the drug should promptly clear up the infection.

CASE III: Man, age 32, white, married, entered the University
hopital, Feb, 1, 1931, complaining of frequency and burning on
urination, and severe pain in groins; one other attack one
month ago. The physical examination was essentially negative

with the exception of suspicious tonsills and tenderness over
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the region of the bladder. The examination of the urine showed
the presence of a 1 plus albumin, 50-60 pus cells per high pow-
er field, and many epithelial cells, Cgstoscopic examination
revealed a definite cystitis had formed; ureteral catheteriz-
ation and pyelograms showed no renal calculi, but the urine
showed signs of pyelitis on the left side, The diagnosis was
made of left "pyelitis" and "acute cgstitis", and the patient
placed on acriflavine gr, 1/2 and citrocartonate drams 1 t.i.d,
Tonsillectomy was refused and the patient was dismissed, after
being in the hospital three days, The patient returned in 3
weeks and his tonsils were removed. He was dismissed again with
the same therapeutics to follow.(34164),

This again demonstrates the importance of foci of inf-
ection in dealing with this type of patients; otherwise medic-

ation is to no avail.

CASE IV: Man, age 42, white, married entered the University

hospital Sept. 29, 1931, complaining of pain in the lower ab-
domipal region, frequent, burining urination, and dull frontal
headache., The patient gawe a history of having typhoid fever
and septic sore throat last May, from which time he dates the

beginning of the present symptoms, The positive points in the
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physical examination were a very advanced pyorrhoea of both
upper and lower jaws, some tenderness but no rigidity in the
abdomen, and some tenderness in the left flank, The urine at
this time was essentially negative except for a few pus cells
per high power field; the blood showing a slight leucocytosis
of 12,200. X-rays of the teeth confirmed the diagnosis of

a destructive pyorrhoea., The diagnosis of pyelitis secondary
to oral sepsis was made, and a complete alveolectomy performed
two weeks after entrance., The pztient was placed on acriflav-
ine gr. 1 1/2 and soda bicarbonate gr. X t.i.d, Patient was
dismissed eight days after operation feeling in fairly good
condition, the pyelitis having been cleared up. (36184).

The question naturally arises in this case as to whether
or not the typhoid fever had more to do with this case than the
condition of the mouth., The literature presents many men giving
urotropin routinely after typhoid cases for disinfection of
the gall bladder, genito-urinary tract, and digestive tract.
However, teeth offered a very good source of infection for
a pyelitis and were considered the etiological factor in this

case,
CASE V: Woman, age 58, white, married, entered the University
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hospital, Mov. 1, 1931, complaining of continuous pain in the
lower abdomen, nervousness, frequent, buring urination, and
occipital headache, Patient stated she had had these attacks
for the last number of years, are progressive in nature, the
last attack coming on 6 weeks ago. The physical examination was
negative - tonsils and teeth having all been removed, The blood
was negative; the urine showing a trace of albumin, a few white
blood cells and epithelial cells. X-rays of the G.I, tract were
all negative, The condition was thought to be largely mental in
nature, although there was evidence of an acute cystitis, This
was treated with Urotropine gr. X and Sod. acid phosphate gr., XV
t,i.,d.,, along with sedatives for her nervousness. The urine
cleared up 16 days after admission, the patient improved, the
therapy discontinued and the patient dismissed. (36806},

An etiological factor was not established in this case,
and return of the symptoms is quite probable, It would be inter-

esting to know the follow-up history on this case,

CASE VI: Schoolgirl, age 8, white, entered the University hosp-
ital, Oct. 20, 1931, complaining of headache, weakness, spells

of high fever, and "anemia". Patient gives a history of being
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in the hospital a number of times before - tonsillectomy in
1928, acute sinus infection in 1929, pyelitis in 1930, The
child at this time showedmany white blood celis per high power
field with many epithelial cells. The temperatmre ranged from
99 on entrance to 104 on the semond day - and very irregular
thereafter, The blood was not unusual except for a slight leu-
cocytosis of 13,300, X-rays of the sinuses showed evidence of
0ld infections in both antrums;:of the kidney, possibly slight
widening of the major calices, but no gross deformity, The
diagnosis of chronic pyelitis resulting ffom sinuitis was made
and the patient placed on pyridium gm, 1 t.,i.d. Symptomatic
treatment for the sinuses was advised by the consultants. The
patient showed only an occaisional pus cell in the urine 33
days after entrance, or three weeks after the beginning of the
urinary antiseptic, Patient was dismissed, but referred back
to her original doctor for further observation. (36€004).
Pyelitis in childhood is an important disease. An
ideal urinary antiseptic could find fertile fields for caées
such as these. The sinuses here will no doubt cause reoccur=-

ence of the pyelitis in time to come,
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CONCLUSIONS

Our conclusions in this work are purely experimental
and in no way evaluate the clinical results that can be obtained

with their use in the various infections of the urinary tract.

1) ACRIFLAVINE:exhibits very definite antiseptic action in

alksline urine four hours after the oral administration of the
drug to normal individuals., The drug should be administered in
the form of a capsule, doses 0.2 gm.. Acriflavine inhibits the
growth of colon bacillus and staphylococcus in alkaline urine

in dilutions of 1:10,000 and higher.

2) UROTROPIN:exhibits definte antiseptic action in acid urine
for both B. coli and staphylococci growth four hours after the
oral administration of the drug. It inhibits the growth of both

organisms in urine in dilutions of 1:1,000.

3) CAPROKOL:shows only weak, irregular antiseptic action for
both organiems after oral administration of the drug. The
growth of both organisms is inhibited in dilutions in the urine

of 1:3,000,

4) PYRIDIUM:the antiseptic action of this drug after oral
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administration is practically nil in regard to the colon
bacillus; only weak, irregular inhibitory action is demonstrat-
ed on the staphylococcus. In dilutions of 1:1,000 in urine the

drug inhibits the growth of both organisms,

5) We have to make up our minds that we do not as yet possess =2
perfect urinary antiseptic. The publicity given the antiseptics

in the past few years makes it advisable to redirect the attention
of the profession to the need of removing the causes of urinary
infection, as well as treating the patient with the urinary
antiseptics. Perhaps further investigation will reveal an urin-
ary antiseptic which will either cure the disease or shorten its

course,

#itttt

-52-



BIBLIOGRAPHY

Reinle, G.C, and DePuy, E.,S. Urinary Antisepsis
Calif. and West, Med. 25:744-747 Dec. 1925

Brown, and Duke, Discussion on Urinary
Antisepsis Proc. of Roy. Soc. of Med. 22pt2:99-109
March 1929

Young, Hugh H, Urinary Antisepsis

Jour, of Urol, 11:19-28 Jan, 1924
Davis, Edwin Urinary Antisepsis: Clinical Results Follow-
ing the Oral Administration of Acriflavine
Jour., of Urol. 11:29-38 Jan, 1924
Boyd, M.L.‘ Infections and Antiseptics
South, Med., Jour, 22:719-722 Aug. 1929
Davis, Edwin Laboratory Urology and Experimental Work
Nelson, Loose Leaf Surgery 7:819-827 1928
Mason, Lysle Pyridium Therapy in Genito-urinary
Diseases Virginia Med, Month. 58:190-194 June 1931
Hinman, Frank Urinary Antiseptics: A Clinical and
Bacteriological Study
Jour, Am, Med. Assn, 65:1769-1773 Nov, 1915



BIBLIOGRAPHY

9, Detweiller, A.K, Urinary Antiseptics _
N.Y, Med. Jour, 106:976-978 Yov, 1917
10, Leonard, V. and Frobisher, M, Surface Tension
Trans. Am, Assn, G.U. Surg. 18:333-335 1925
11, Davis, Edwin and White, E,C, Further Studies of the
Antiseptic Properties and the Renal Excretion of
Compounds Related to FPhenosulphonphthalein
Jour, of Urol. 2:107-128 April 1918
12, Davis, Edwin and Beck, G,H. Urinary Antisepsis: The
Secretion of Antiseptic Urine ty Man Following the
Oral Administration of Proflavine and Acriflavine -
Preliminary Report,
Jour, of Urol. 5:215-233 March 1921
13, Davis, Edwin Urinary Antisepsis: The Clinical Applic-
ation of Experimental Data
Minn, Med. 9:151-155 April 1926
14, Boyd, M,L, Urinary Antiseptics
Jour. Med. Assn, Georgia  18:73-77 Feb, 1929
15, Pugh, ¥,S, Infection of the Urinary Tract: The Use
of Antiseptics
Med. Jour. and Rec, 127:414-416  April 1928

-ii-



BIBLIOGRAPHY

16, Davis, Edwin and Harrell, B.E, Acriflavine in the Treat-
ment of Gonerrhoea - An Experimental and Clinical
Study Jour, of Urol, 2:257-276 Aug. 1918

17, Davis, ®dwin, White, T.C, and Rosen, Robert The Secretion
of Antiseptic Urine Following the Intravenous Admin-
istration of an Organo-mercurey Phthalein Derivitive
Jour, of Urol, 2:277-297 Aug, 1918

18. Gray, A.D. The Present Status of Urinary Antiseptics
International Medical Digest 20#2:76-79 Feb. 1932
Jour., Xan., Med. Soc., 32:402-405 Dec, 1931

19, Purge, W.5. The Value of Pyridium
Med, Jour. and Rec., 129:155-157 Feb, 1929

20. Walther, H.W, The Clinical Application of Urinary Anti-
septics ( especially pyridium )
South, Med, Jour., 22:161-165 Feb, 1929

21, Wolbast, A.L. Oral Therapy in the Treatment of Gonorrhoea
and other Urinary Infections with Pyridium
Med, Jour. and Rec, 128:272-273 Sept., 1928

22, Davis, Bdwin Urinary Antisepsis: A Study of the Antiseptic
Propertiés and the Renal 7xcretion of 204 Anilin Dyes
Am, Jour. of Med. Sc. 161:251-267 TFeb, 1921

-iii=-



22,

23,

24,

25,

26,

27,

BIBLIOGRAPHY

Davis, Bdwin Urinary Antisepsis: Preliminary Report of
the Properties and Renal Excretion of Compounds
Related to Phenolsulphonephthalein
Jour, of fm, Med.:As3*n, 70:581-585 March 1918

Thomas, I.,X, and Wang, I.,K. Studies of the Comparative
Clinical Values of Various So-called Urinary Anti-
septics
Jour., of Urol, 22:22-41 July 1929

Deakin, Rogers The Efficiency of Pyridium in Gonococcal
Urethritis
Jour, of Missouri Med, Ass'n, 28:123-127 March 1931

Stockman, Ralph Actioh of Urinary Antiseptics
Edinburgh Med., Jour, 34pt2:396-418 July 1927

Richardson, M,W, On the Value of Urotropin as an Urinary
Antiseptic with Special Reference to Its Use in
Typhoid Fever
Jour, Boston Soc, Med, Sc., 31:29-30 1898

Churchman, J., W, Treatment of Bacteriuria by Internal
Medication

Johns Hopkins Hosp. Rep. 15:189-190 1906

=iy~



28.

29,

30,

31,

32.

33,

34,

BIBLIOGRAPHY

Burnam, C.F, An Experimental Investigation of the Value

of Hexamethylenamine and Allied Compounds

Arch, of Int, Med, 10:324-334 Oct, 1912
Hinman, Frank An Experimental Study of the Antiseptic

Value in the Urine of the Internal Use of Hexa-

methylenamine

Jour, of Am, Med. Ass'n, 61:1601-1605 UNov, 1913
Leonard, V., Diuresis vs. Antisepsis in the Treatment

of Urinary Infections

Jour, Am, Med, Ass'n. 89ptl:517-519 Aug. 1927
Ruh, H,0., and Hanzlik, P.J, Hexamethylenamine as a

Diuretic _

Jour, Am. Med. Ass'n, 79:1980-1982 Dec, 1922
Bloedorn, W,A. and Houghton, J.E. The Role of Hexamethyl-

enamine in the Production of Hematuria

Jour. of Lab., and Clin. Med, 7:514-533 June 1922
Braasch, W,F, and Bumpus, H,C., Clinical Result s with

Intravenous Chemotherapy in Urinary Infections

Trans., Am, Ass'n., Gen. Ur. Surg., 18:281-288 May 1925

Kauffman, L.R., Clinical Considerations of Urinary /

-



35.

36,

37,

38.

39,

40‘

BIBLIOGRAPHY

Antisepsis
Jour, of Urol, 22:163-186 Aug. 1929
Levy, L.,H, and Strauss, A. A Clinical and Bacteriological
Study of Hexamethylenamine as a Urinary Antiseptic
Arch, of Int, Med, 14:730-742 1914
Beckman, K. Treatment in General Practice
Textbook (Saunders) pp 643-644 Jan. 1931
Leonard, V, Secretion of Bactericidal Urine and Disinfect-
ion of theUrinary Tract Following the Oral Administr-
ation of Certain Alkyl Derivitives of Resorcinol
Jour, Am. Med. Ass'n, 83pt2:2005-2011 Dec. 1924
Scott, W.J. and Leonard, V. Hexylresorcinol in the Treat~
ment of Pyelitis of Infancy and of Children
Am, Jour, Dis, Child., 31:241-249 Feb, 1926
Brown, D,A., Hexylresotcinol in Infections of the Urinary
Tract |
Jour, Am, Med. Ass'n, 86ptl:668-670 March 1926
Leonard, V. Hexylresorcinol: The Development and Clinical
Application of a Synthetic Compound Possessing the
Experimental Requirements of an Ideal Urinary
Antiseptic

Jour, of Urol, 12:585-610 Oct, 1924

-Vi-



BIBLIOGRAPHY

41, Henline, R.,B, Hexylresorcinol in the Treatment of 50
Cases of Infection of the Urinary Tract
Jour, of Urol, 14:119-133 Aug. 1925
42, Helmholtz, H,F, Therapeutic Value of Hexylresorcinol
in Chronic Pyelitis of Childhood
Am, Jour, Dis, Child. 32:396-400 Sept., 1926
43, Leonard, V., and Wood, A. The Present Value of Hexylresor-
cinol as an Internal Urinary Antiseptic
Jour, Am, Med. Ass'n, 85:1855-1859 . Dec, 1925
44, Davis, Edwin and White, E,W, Urinary Antisepsis: The
Secretion of Antiseptic Urine Following the Intra-
venous Administration of Acriflavine - Preliminary
Report
Jour, of Urol, 2:299-307 June 1918
45, Stukes, J.T, New Germicides and Antiseptics Used in
Urethral Irrigations
Jour. Med, Ass'n, Georgia 12:326-329 Aug. 1925
46, Jones, W.R, Acriflavine as an Internal Urinary Antiseptic
The Urol. and Cut, Rev, 29:377-381 Oct, 1925
47, Murray, D,H., Acriflavine: Its Use by Intravenous
Injection in the Treatment of Gonorrhoea

Jour, Roy. Army Med. Corp 1:19-27 Jan, 1930

-vii-



AUTHOR INDEX

Beck, G.H. (1
Beckman, H, (
Bloedorn, W.H,.
Boyd, M.L, (5
Braasch, W,F,
Brown, D.H, (
Brown, W.L. E
Bumpus, H,C.
Burnam, C,F,

Davis, Edwin (42
(12§(13)(16)
(44

Deakin, Rogers

Duke, C., (2)

Forbisher, M,

Gray, A.D., (18

Hanzlik, P.VY.
Helmholtz, H,F,
Henline, R,B,
Hinman, ¥, (8)
Houghton, J.E.

(
)
Harrell, B,E. 2
(
(

Jones, W.R, (46
Kauffman, L.T,
Leonard, V,
(38)(402
Levy, L,H,

Mason, L. (7)
Murray, D.H. (47)

Pugh, W.S. (15
Purge, S.A. (1

Richardson, M, W
Reinle, G.C, (1
Rosen, R, (17)
Ruh, H,O0. (31)
Seott, W.J. (3
Stockman, Ralph
Strauss, A, fs
Stukes, J.7. (

(

Thomas, I.K.

Walther, H,W,
Wang, I.XK. 2
White, E.C. (
Wolbast, A.L
Wood, A, (43)
(

N

Young, Hugh



	Comparative values of present day urinary antiseptics
	Recommended Citation

	tmp.1416429714.pdf.GfQ79

