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STUDY OF BACTERIA FOUND IN INFECTIOHNE OF THE URINADY TRACT.
He Fa ffourley,

"o the ﬁapartmuﬁ‘h of ‘Bacterioclogy and Hygliene,
University of Oregon Medienl School.

This ie a study of the different t pes of backeria found in 102 infeo-
tiong of the urinary tmmets The purpose is to identlfly,ns completely ss possible,
the warious tyves of ergenisee, hence more emphasis will be pleced on the bacter-
ieologlonl, then on the elinieel aspeot. laterial was obteined from the Nultnomah
Sounty lospital, The Dosrmbecher 'emorial lospital for Children, The Portland
Preow Dispensary, and from the private practices of Dr. J. Cuy Strelm, Dr. A« M.

ey

Boyd, Dr. Bs Jo Nitschke, Ur, C. Us Noore and Dr. By E. Vatkins. Spocimens were
pbiained by eystoscoplio examination in o majority of the cases; the remainder
were Trom bladder cathetordisetion. The study s limited me nearly as possible
to omses in which the bladder and kidney pelvie were involved. Cases of known
tuberoulous or gonorrheal origin were not included, though no routine method was
used to rule out these Ltypes of infeations The clinieal diamgnoses soscompanied
the spocimens.
Proavious Studies on Urinery Infections.

In 1874, Pasteur, in comrenting on a paper by Gosselin and Rebin on
the subject of ammonieonl decorposition of urine, gteted hig belle? thet this
decomposition wes probably due to the eotion of bacteria, He further states

hat the origin of these hacteria mey be from the exterior by way of the urethra,

from the blood stream, from communicetion with the intestinel tract, sand from
pagsage of surgleal instruments. Thus we sece that with the exception of the
theory of lymphatic extension, Pasteur antieipated all the theories concorning
the orlgin of urinary infections that are discuased todey, &Hince this time many

roports on the bacteriology of urinery infeotionsg heve been mede, end prectically
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every pathogenic organism, as well ag many mon pethogens, hag heen reported st
some time or another ss the cause of sush infections,

Roberts, (1B81) in a study of the relation of bacteria to ammoniecal
decompesition of the urine, was the Tiret to deseribe socel eocurring in long
shaing in urinary infeotions, Ogeton (18%1) hed desoribed these chain cocei in
abscesses, but it was loPt 4o Fghlolsen (1883} and Rosenbach (1884) to identify
these chain coool as Streptosooel and study them in pure éulture, Roveing (1890),
Helchoir, (1898), and Brown (1902) reported studies on the bacteriology of urin-
ary infections and thelr results indloated thet B, ooli commmnis was by far the
moet frequent offender, Lowever, we must remewber that the classification of
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hat mothsds of
fdentification were not as well worked out as they are today, For smample, the
following is quoted from the paper of Urown: ¥The methods of meling the cultures
and identifying the organiexe are tx‘ﬂcaa- usually in vogue, and will not be dwell
upon here, Two or three leoops of the shakenwup uriné ars plated on agay or
smeared over slant agar and from the colonies therefrom cultures mre made on

the usual medie, gelatine, potato, litmus wilk, gluscse ager, bouillen and pep=
tone”, Taltin (1902) ealled attention to the polymicrcsbic nature of urinary ine
Pestione and the temndency to chence in flova.

Vo Co David (1914) made 2 study o B0 cases of nonetuberculous infeations
of the urinary tract and desoribed 59 sercbes and 14 mnmerocbes, fomong the sercbes
B. coli and Staphylogoscus slbus were the most frequently emcountered, the formay
coourcring 23 times, the latter 15. Cabobt and Cpabirse (1016), in a study of
suppurative nephritis reported 110 cases and the preponderating organisms found
by them belong to the Uram positive oocscus group, DBrumnich (1918}, in a study of
79 eases with special reference to pyelitie, found & lerge prepondorance of Gram -

nogative baoilli; in the €8 urines Ctaphylosoceci were found in only 2 inetances

in pure cuiture, UHerreld, Culvwer, and Phifer (1918), in 116 cuses of urinary



infeotion found B. coli in 86X of the cmses, 747 being in pure culture, Staphys
lovee-i wers present in 19%, only 94 being in pure culture. The following yenr
Heorrold and Culver (1919 endeavorsd *bn olassify the Oram negative baoilli in more
dotall and of the 86 strains, 50 were true colon bacilli and the remsining streine
wore clagsifled as para colon baoillii. Dudgeon, Wordley, snd Dawtree, (1021}, rew
ported 60 oases with speeial relstion to hemolybtle types of B. ooll. In this series
a total of 30 strains were hemolytic, 20 ocourring in meles end 11 in fomanles.
These authors also oxanined fecss for hemolytic types and found them present in
11% of normal persons, The same suthorg in a sevond commmiocetion (1921b) on hemow
iytic B. coli infections, report 91 sdditiomal cases. In this perles 37 hemolytie
gtrains ware isoleted., dgain there was a marked predominance of hemolytie strains
in malen. They slsc gall sttention to the fact that theose hemolytie types are ss~
sooiated with acube infections in & mejority of instances. They weare unable %o
£ind orgenisms in the stool that correspeuded to the organisms lsolated from the
urine, HMaths and Belt (1922) reported a sase of bilateral pyelitis due to Pseudoe
mones seruginosa and gave an excellent review of the litersture on infeoetions due
to thie organiem, In their review of 8355 cases, B, coll was found @31 times, Btaphy-
lococous aureus 89 times snd Streptoscoous 54 times. Nitohell (1922) reported 400
ceges of urirary infestion, occurring in children the organisms were studied in

185 cmges. Colon bacilli were found 106 times, Staph. cureus 24, Pneumsococcus 18,
Be proeyaneus, 18, end Strepiococcel 12, Tuhig (1922), in 128 cases, found B, eoli
87 tines, 80 tires in purs culture amd 17 4imes in mimed culture, Dudgeon (1924)
sollected 49 sdditional hemolytie slow lsctose formenting types of B. coll and
ealls attontion to the Met that these orgeanisms are assoclated with very severe
types of infection. He states that elthough the sovere sympioms are apt to perw
sist longer than with the ordinary typos, ultimate fresdeom from infestion is move
likely to ocour. Ditter and Grundel, (1924}, are of the opinion that the hemolytie

types of B, coli are assooleted with soute infections while the nonw~hemolytic are
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agsocinted with the more chromic iai‘émims, Hackenslo and Cochranc,in a prelimine
ary report on the bectariology of ureteral ocultures, sxamined the large number of
1728 specimens from 897 ocnses. “heir Pindings were, organisms of the (oliform
group 4683 Gran positive baoilli 38y orgeniems of the cosasl group 2113 Careinae
and yemrsts (ocontaminations) 93 mized cultures 1B; sterile 580, The last group
in¢luded specinmens from nomeurological econditions, as, from the uninvolved side
in wnilsternl lesions, fron caseg of lowey ﬁrimry invoivement only, prostatitis,
urethrel stricture, ete., snd from cases of renal tuberculosis, congenitel encmalies,
ete, In the Coliform group the fellowing tyves wers found: B, coli communis 241
By coli commmior 83; Bs feenlis nlenligenes 63y Coll walgaris 33; B. lactiz aeroe
genes 18, In the coceal group they foumd Staphyloeoced 200 tines, Streptococei

11 times and Epterocoaci onse. feholl (1928) reports B cases of "gohebitation
oystitis” due to B. coll and reviews the litermture on the eticlogy of this tyne
of evetitie; he stotes that practically all cuses are due to members of the Colon
group, Heilty (1928}, 'n a study of 180 omses,reports 50 of them in deteil. Ie
studied specimens from gystosconie examinations and reported the organisms foumd
in the bladder and each ureter. lls foumd & high ineidence of OGrarm positive soeol;
in the hladder specimens & total of 13 sbraing of cosci were found, and 19 Qeam
negative baelllis in the right ureternl speoimens the 2 types wers found in equal
numbers; in the le™t ureterel specimens € streins of (ram negative baoillf wer-
found ém’i & strains of Oram positive goced, In 1927 Dudgeon and Pulvertoft made

a Purther study of the slow lasctose fermenting, hemolytie types of B. coli. In
this study they endenvored to show the exverimental effects of injection of the
toxin of these organiemes Deef broth sunlturse were cultiveted for month et

37 degrees and filtered through a Berkfeld filter, Then this filtrate was ine
Jected intravenously into vabbits no 111 effecte were seen. But when injected
into a ¢l-sed eavity,absoess formation mapidly resulted. In the opinion of these

workers the aoute fobrile illness in mun,produced by thege organisme, is due 4o



an inflammation of the urinary passages whieh causes s partisl or cumplete obstruetion e
to the outflow ¢f urine,
taldwell (1928) reported the Gram negstive baollli ocourring in 112 cnses
of urimary infections Che found B, ooli 47 times, H. laotis awr@geﬁgg 12 ¢ices,
#. pseudototanicus 1 times, slow lactose fermenters 8 times, B. fecalis ellmligenes
B tires, fluorescent bacilli 12 tives and B, protews 7 ¢iwmes, This is the first
sories in whieh B, pseudotetanicus was reported as an etioclogiesl agent in urinary
infectlons, slthough Diek end Dieck (1915) hed mﬁntiénaﬂ it seourring in the urine
on one oecusion,
1311, Seldmen, Stadnichenlko end Ellils, (1929), made a complete bunoteriow
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S0 cultures of Gran nsgative besillil isol
urinary infeetions. The organiems were olassilied intev 4 groups, Oroup 1 included
the Escherichlia euliures fermenting lacicse with seld end gas, not producing acetyle
methyl earbinol, and methyl red positive, This group contsined 100 cultures., Group
2 included the Aercbaster cultures, feruenting lactose with eeld and gas, producing
asotyleneothylecarbinol, but methyl red negative; 79 cultures belonged to this group.
iroup 3 contained the Proteus cultures, 9 in number. The laet group contsined the
minoellaneous sultures, 16 in all, Group 1 was further divided inte (1) 43 typieal
suorose negative cultures, (2) 40 typleal suorose positive sultures, (3) 11 typiesl
susrcse positive eultures whieh ubilized eitrate promptly and (4) 6 typleal, heavily
encapsulated eultures. The 79 cultures in Group 2 were subdivided on the basis of
golatine ligquefhotion into 21 gelatine liguefying and 58 non-liquefyving. 7The 16
sultures in Group & eonsisted of § Eberthella cultures, @ fhigells cultures, 1
Splmonelle culture snd 1 Allmligenes fecalis oulbtures They olso report some inter-
esting data on hemolysis. In group 1 60% of the cultures were hemolytiog in Group 2
74% were hemolytic; in the third or Froteus group only one of the cultures was

hemolytio: and in the last group,the single Alkaligenes sulture, 2 of the Fberw



thella eultures, 7 of the Shigells culturss and the single Selwonells produced cole
onies which had the abllity to hemolyse rabbit bloods Thoy state that there &m no
solective pathogenicity on the part of these struing. Only 11 of the Escherishia
sultures falled to produce indel, end 949 of the Aerobacter cultures were indol
negative. This study shows an upusuelly high ineidence of Aerobacter cultures

26 “pared gxi'&}a previcus papers. In this comnention they woted in 12 cages o blood
strean invasion simultensously with genito-urinery infestlion that £ of the enltures
belonged to the Aerobacter group while only 1 belonged to the Racherichie group.
Thelr paper represents studies made over & period of £ years and shows the lmportance

of oomplete bactericlogleal slassifioation. Their paper slso comtaine an exhaustive
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roaview of the Iliersture an urinary Infections, ae wall ra pertinent laboratory
mothods.
WETHODE o

fpecinens wero oollested in sterile containers, under aseptic technigue,
and examined ag soon ag possible there-after. The urine wae transferred %o sterile
tubes and centrifuged at moderate speed for BO minutes. If the specimen was groassly
turbid this procedure wae not considered necessary. Orum steins were then made of
the pediment and examined for nlero-organiems; these staine were kept as n cheok on
the later culturel reactioms. In cuse only an occasiennl Uram poﬁiizﬁa sooouE was
geen in the original mmeur, and a few oolonies of Staphylocosei later developed on
plates, the organisms wers considered sondtaminations end not reported, In prectie
¢ally every onse there wag a closo relationahip between the organisms seen in the
direat smear and the colonies that later develoned on plate media.

The sodiment was streeked on horse blood eagar platos and incubated ot
37 degroos Centigrade for 24 hours. The plates were then examined and isolated
solonies were '«:mnsl‘cr_:'aci to plain extroet ager or blood ager slopes and used es
gtook oultures, In oases which showed Grom negative baeilil in the direct amear

strenks wore made on Endo's wedie in addition to the blood agar. If e specimen



ghowed no orgenismeg in the direct smear, and no colonies were prodused on blood
plates, it wes reported sterile.
Utilization of Cerbohiydrates.

All the Orem nsgative bacilliuz cultures were incoulsted intoe glucods, lage
tose, suovose, maltose and mennite broth tubes, The medis conteined 1Y of the rene
pective cerbuhydrate, in exbract broth adjusted 4o pil 7.2, and was earofully stere
il1zed %o mosure the suger wos not broken down by excessive exposure %0 high tempere
atures. ihe wedis wes put in Durham fermentation tubes. In addition to the corboe
hydeate sach tube contained Andrade's indicator in sonsenbration of 1%, All tubes
wore inoubsted for 1 week, unlese positive renoticns were eb‘lmix“ad« Thie procedure

1z of speeiel valus in detesting the slow lsatoss
ingstenges mﬁéiﬁmal fermentative mediums were used; these were duleite, sylose,
rharmose, ioulin snd arabinose.

lemolysio,

Urgenisms wers streaked on pletes containing one snd one~half per cent
extroat ager end 1.0 2e. of deflbrinated norze blood to each 10,0 es, ager, plates
wers inoubate! for 24 houre at 87 degrees. iress of laked cells sround the basw
tarial colonies were used ss a besls for hemelytie power. Streptosccci were claseie
fled according to the dlameter of the loked erem.

Vobility.

Cultures were inogulated inte sugar froe oxtmot broth end {noubated
for 24 hours. lenging drop preparations were then made end exarmined under &
4 mm. objective,

Indol Production.

Tubes containing § cc. of Bacto-Tryptophane broth in 17 eoncentration were

inooulated snd ellowed to insubste for 2 days. The uresence of i{ndol was determined

by the method of fallowski and the Venillin teat.



Golatine Liquefaetiom,

ubes sontaining 10 sc. of 137 gelatine in sxtract broth adjusted to
pH 7,2 were used. Utabs werc =ade end left at room temperature for at least 14
days before being digsarded,

Hothemoglobin Produstion.

Colonies which produced areas of gresnish discoloraticn on blood plates
were placed in inulin serum weter tubes and muuhﬂeﬂ for 1 weok or until & pose
f$tive reacstion wap obbtained. Andrade’s indieator was used to denote the presence
~of aaid‘ In eddition, 24 hour extract broth tubes were tested for bLile solubility.

Agglutination Reactions.

The meorosoopio method was used, Tubes were incubated for 1 hour in a

37 deg;i*»ae wator bath, and then plaged in the i0e box over night.
General Summary of Bacteriologioal Date.

Une hundred eight different gbreins of bacsteris, representing 16 distinet
species, wore lsolated in this series, In 86 instanoes, oanly 1 specles wes present
in & single specimeny in 10 cases, more than 1 species was found, and in 1 case
3§ separsbe spocies wore n%asmt. Vore then 1 spooimen from & single cnse wng ob~
teined in only S instancesi in 2 of these & second examination wae made, and in
1 oase 3 seperate examinetions were medes In § of the specimens no organisme wers
geen in the direet smear, and no growth was obtained on blood agar plates,

m the following lists are indiveted the ineldenes of the various speoies
of bacteria encountered in this study. The first table 1lists the lrem positive
sooai, and the Gran negative bacilli m}@mw of incidence in pure culture. The

gecond teble glves eimilar datm on the mized cultures.
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Detalled Bacteriologienl ead Clinlenl Findinﬁgn

Staphylococous aureus,

Organigms of this type wers isol-ted 22 times,

A1l the sultures were

Gram positive end showed the typleal group morphology and pigment production on

extraot agar slopes.

definite zomes of hemolyeis around the colonies on horse blood agnrs

A1} the etraine liquefied gelatine,

Bight strains showed

0f the 8
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hemplytic strelns, 3 were from onses of ohronie pyelitis, 2 from acute prelitis,
1 from aaéte sxacerbation of a chronic uyatitin'lnd‘ in 1 case no diagnosis wms
obtained, The remmining 14 strains of Staphylococous uureus did not produce hemolye
sls on bloed egar. The disgnoses in these cnses were, shronisc pyelitis 8; scute
eystitis 23 acoube pyelitis 1; acute prelocystitis 1li chronie pyeloecystitis 13 chronie
infection not diangosed i,

in 6 cases of pyelitis the orgenisms were present in btoth ureteral specis
nones in two the right spsoimen only contained the orgenisms, One of the soute
cases was dlagnosed "sohebitetion eystitie®s 1In the oase of chronie infection in

whieh no diagnosis wus given & previous exandination hed revesled e di ffarent type

2¢ ftaphylococous albus,

This organiem was found 18 times, All cultures gave the typieal Gram
positive staining reaction, group morphology, and absence o pisment on e tract
agar slopes. All strains liquefied gelatine. Only 1 of the strains developed
eolonies whiah prodused hemelytiec areas on blood agar plates. This strain wae
abtaiged from o sase of chronle oystitis. OF the 12 remaining strains, § were
nssoclated with soube pyelitis, 6 with ohronie pyelitis, 1 with ohronle ovetitis,
and in 1 onse no diagnosis was obtaineds In 3 instences specimens from both
ureters wers obbaineds in 2 of these the right specimens only were positive, and
in l,orgoniems woere present only in the left speciven,

3« Streptoococus viriduns.

This type of Streptocoscus wog found 8§ times. The eultures showed
Gram positive covei ceourring usunlly in short ehains, émﬁ their solonies prow
duged an ares of greenish discoloration om blood egar plutes., ilone of the
gtraing Iormented imulin, end the broth cultures were xw%: bile soluble, All of

thess streins werse found in ommses in whieh u diegnosis of ghronie pyelitis had
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been made., One of the stralns wes obieined by bladder oatheterisstion, the remine
ing 2 drom uretera]l ocptheterization, Iy these cnees the organisme were obtained
from the right specirensy the left weres negative in both instences.

4, Streptococous anhewmelytlious.

Mieroeosci ooourring in cheins, whoss colonies produce neithor hemolysis
or green color on blood agar plates was found in only 1 instence in pure culture,
This strein wes assoviated with @ osse of pyomephroais, and subsequent exanmination
of the same onge Pniled to reveal the organisms
6. Ctreptocovsus hemolytious,

This typo of Streptocoscus was found once in purs oulture., The organiems
ware Geam nositl v 4 in leng chaina, and thelr enloniez ps
e. definite area of hemolysis on blood apgar plates. The area corrasponded to the
Beta type. The strain was iuol_n.ted from the vase of pyonephrosis oited above and
wag present in the second emamination. A €hird examinetion of this oanse reveanled

S4aph. aureus in addition to thiz hemoltio streptoscocus.

2he Gram Posltive Cocel.
Stephylocoo-us aurous,
Identifiention. Typleal merphology, plgment production on plain agar
and ligquefmotion of gelatine.
droup 1. Lemolytic type i:ﬁ pUre oulture » » = = » « w « 8
\ssoeiated with ¢ ronie pyelitis (3}, acube pyslitis (2), coute ex=
poerbation of a ghronie oyetitis (1), no ddagnosis (1),
Oroup 2, Hemolytic type in mixed au;wu- oo
Group 3, Hon hemol tic tvpe in pure culture « » « « = » 14,
Assooisted with ehronie pyslitie (8), asute pyelocystitis (1) soute
evetitis (2), soute pyelisis (1), ehronie pyeloeystitis (1), ohronle infection

undiagnosed (1)



In 6 cmges of pyelitle the organiome were progont in both ureteral specie
wens, In 2 cases the right spesimen omly contained the orgenisms, One of $he acute
bladder infections wes disgnosed “cohebitation eystitie™; the staphylocosci were
present in pure sulitvre and in large nunbers; this ie rather wmusual brcause prage
tically 2ll tho ceses of #hds type of ¢ stitiz are sald to be due to rembers of the
Uplon groups {Scholl). Another interesting point was brought cut by the sase of
undlagnosed ehrenis infection in that a previous emmmination hed sghown a pure eule
ture of B, pseudotetanicus.

Oroup 4. Fon hemelytie tvpe in mizmed oulture « « = « » « «8

&+ Non hemolybtic streptosvsous. (ehronie ovetopyelitis ) 1.

- ; - ;{vnwmu od o
e W*d A T 2 *V w&vg’xsa V“& *3

(eoute uy:tiisi 8)
{poute pyelocyetitis)

a. Staphyloscccus albuss (ohrenic evetopyelitis).
ds lion hemolytic streptoscccus snd Esch. coli., (shronic oystopyelitis),
#e Helsseria setarrhalis. (ecute prelosystitis),
f. Escherichis commumior, {ohronic oystitis),
it mmy be seep that the non hemolviie t:;pé of Steph. sureus oscurred in
nixed sulture in m@»—%irﬁ of the esges. The hemolytic type wne not found in mixed

eulture.

The Grem negntive Baeilli.
1., Bscherichie coli. (B, coli communis.)

Fscherichlia coll wme found 19 times, All of the strains were small
motile rods, and prodused ameid and gas on lactose, glucose, maltose end mannite
but did not attesk suerose. Dromecresolepurple milk showed an meoid reaction and
eurd formaticn. Indel was produced in tryptopheme broth by all the strains., Oolaew
tine wae unaffested by any of the cultures. Two atyploal steaing were isclated.

Ope produced hemolytie colonies on blood egar plates, but fermented lactose within



24 hours, This culture was isolated from a vase of chronie » elitis w»ith an acute
emacarbation, The other atypical sbrain wms likewise s slow lactose fermenter but
414 not develope hewsolyiio oclonies on blood agnrs This was isoluted from o esus
ol aoute pyelitis. Of the remaining 17 etrains, U were from cases of chronic oye-
titis, 6 from cases of ohronic pyelocystitis, 1 from o case of scute oystitis, and
in 1 case no diegnosis was glven, In only 1 ease wore spocimens from both uretors
obtained and thie ghowed the organisms in eaol,

2., Eseherichis comamior. {B. coli communior),

Urganisms belonging to this species were found 8 times, ALl the streins
were short motile rods and fermented glucoss, lactvse, suorose, maltose and mannite
with the produstion of asld and gass All of the different culturss produssd indel
from tryptophans broth, end none liguefied gelatine, There wore 5 atypicel types
isolated; 1 strain developed colonlss which produced hemolysis on bloed agar,iub
formented lactose in 2¢ hours. This was lsolated from a case of soute pyelitie.

Two of the strains,in eddition to hemolytic properites, did not ferment laotose
for 72 hourse Both of the stralins were isolated from ¢ases of route pyelitis,
The remainlng § strains were non hemolytie and fermented lactose within 24 houre.
Two of these were from cases of ohronic oystitis, 2 fron chronie pyslitis, und 1
from acute prelitis.

5, Posoudomonss aeruginosa, (B. prooyancus).

S4x specirens reverled this species. All @fi" the straine wers aotively
motile beollll, liquelied geletine rapidly snd prodused typioal plgment on extrael
agar slopess Mve of the straine showed no fermenbation in glucose, lactosme, suorose,
maltose, or mamnite meding one however, produced meid in glucose, laotoss and mmltose
broth, the Andrades indicetor becoming definitely changed in 2¢ hours. This is
the only lectose fermenting strein ever snovuntered in thie laboratory, Five of

the streins were isolnted fromesges of shronie pyolitis, 1 wms from o case of
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typhold in whieh the wrinmry csrrier condition was suspeated. In 4 of the eases of
ghrenie pyelitlis the organismg were nresent in beth areterel specimens; in 1 the
involvenent wep confined to the right kidney; the left having been removed some
months provinusly,

4, Aerchmeter mercgenss. (B. leetls sevogenes).

Four streins wers isolated, 211 showed the abiiity to fermert glucoese,
lnctose, sucrope, maltngs nnd meanite, with the production of seid and lerge smounte
of gee in 24 hours. The colonios on eger plates were reiped, moist, and showed e
tendensy to be stringy. Indol was not produced from tryptophane broth by any of
the straing,md none liquefied ;am{:irzm Twe of the cultures wera assoeinted with
echronie pyelitis, 1 with chronle cystitis, and 1 with sevbe prelifis. In both
cnsas of chronie p elitls the organisms wer: present in both ureteoral speoimens,
Ho atynieal strains, suveh es slow lectese fermemnting or hemolytie typee wers en-
sountered,

B, Aloaligones fgenlis. (B. feeslir slealigenes),

Three strains wore ilsoluted., All showed motility in hanging drep pro-
peratione, and although there waz ebundant growth in glusese, lactose, suerose,
mmltose and mannite breth there was no neid formed. Hone of the ouliures lige
uefled golatine. Twe of "he streine were assovelated with chronic pyelitis, and
1 with chronic oyetitie. In 1 of the cases of chronle pyelitis the organiems wore
present in both ureteral spesimens, in the other they were found only in the right
gpenil on.

8, Porteus vulgeris. (B. proteus).

Twe stroine wers lsolateds both showed active motility, diffuse growth
on the surface of extrect ager plates, end ranld liquefastion of gelatine, Aeild
and gag wvas formed in gluscse, maltoss, and suerose, laotose and mennite were
not atlacked. OUne of the strains wer asgeoelated with a case «f chronie pyelitis

and the orgenisms were found only in the left ureterml specimen., The other strain

was obtained from ¢ omse which was undiagnosed,
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7. Eberthelle typhi. (B, typhosue).

{mly 1 strein was encountered; t)is ¢ :owed astively motile rods, which
produced aoid but no gee in glucose, maltose and mennite. It gave positive agglutine
etion with iromane serun. OGelatine wes not liquelied. This organiem wes isolated
from & sese of chronie cystitiss
8« Aerobacter sloscse., (B, cloacas).

fnly 1 strain wes igolated; this orgmnism was motile and produced acid
and gae in lactose, gluoose, sucrvee, "altose and mannite broth. It produced a
slow eraterfors liquefastion of pelatine, The culture ws obtained fror = casge of
ehrenic pyelosystitie,

o vl i n i on B mes s 2

i Tl o
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Unly 1 strain of Gpeam negative spore forming bacilli wae isolanted;

thege were long motile rods and the gpores wers terminel and subterminal. There

was good growth in glucoss, lastose, susrose, maliose and munnite but thers wae

no fermentetion, There wag no liquefaction of gelatine., The organisme were present

in large numbers, The culture was obteined from a osse of chronie infeotion in

which ne focal dlegnosis was given. ESubsequent examinntion of the same case feiled

to revesl this organiam,

Group 2.

ipecimens from which more then 1 species were isoisted et o single examination,.

Mized infections were encountered 11 times; in 10 of these T different
spocies were represented; in 1 instence § different speties were found, Staphyloe
coscus aureuanonhemolytic type,mas found 3 tines; Gtaphylocoocus nlbus, nonhemo-
iytdes type, 3 tinmes; Etreptosocsus hemolyblous, Bets type, 3 timesy Iireptosccous
anhemol tieus, 4 timesy Becherichie coll, 3 times; Escherichia somunior, once, and
loisseria ocatarrhelis, ones. The following table gives the mixtures and the cone

ditions with whish they were assouiateds
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1. ftaphyloooceus sureus and Helsgseris ocstarrhalis, scute pyeloevstitis,

2. » ¥ ¥ Etreptocoocue hemolytious, scute eystitis.

8o . . " N . » acube pyvelooystitis,

4. . - " Wy ¢ » pronephrosis,

B v - " ttreptococcus anhemolyticus, chronie cysbopyelitis.
8, o . ®  ugeherichia communior, chronle eystitis.

Ts w . "  Etaphylocosous albus, shronie oystopyelitis.

8+ Escherichia coll and Streptocoscus anhemolyticus, scute pyelitis,

9y Cftaphylosoeons albus snd Streptococous snhemolytleus, chronie pyelitisy

10, Esgcherishia soll and Staphylocoscus albus, no éﬁagnosis;

11, Paeherichis aoll, SRrantcassenz anhemalviieus ay
chronie pyelitis.

R’ w%@r § repregsents a third oxamination of & single onse, 2 previous sxeminations

havis-: revealed sure sultures,

Dlscussion and Jummry,

Etaphyloccoeus aurcue was the most frequently enemmbered sﬁgaies of
bacteria, occurring as it Aid 22 times in pure guiture, and 8 times in mixzed cule
ture, Therefore, it osourred in aaaaei&ﬁicn with other organiens in oneo~third of
the cages. 7The hemolytie %ype never @uourrad in asscoiation with other organlemg,
while im purs -ulture 1t wag found in 8 instances. The Qrganisnm'whun found in
pure culture were assooiated prastieslly as freguently with chronio eonditions,
as they were with the noute. This is contradietory to the statement so oftsn seen
that the acute infectlons are more likely to e soceal in origin, snd the ghronie
to be brolllary., One of the eoubte cases wme dlagnosed "gohebitation eveditis®y
this is rather out of the ordimary, in that this type of cygiltie f{e meid 4o be

due Yo members of the Colom group in the majority of csses (Beholl), The vreseonce
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of Staphylocoocus aumeus in second examinations is interesting; im 1 cese & provious
exarination had shown & pure culture of B, pseudotetanicus. In the next emamination,
1 month later, these organimms were not found, having been replaced by Staphylo-
eogcus aureus, In another case Staph. aureus wma found on the first emm-dnetion, end
the noxt speecimen, taken a fow weels lator, was sterile. In still another osse Staph.
sureus was not encountersd umtil the tiird examination and then it wms in asso- )=
ciatlion with another organisn, 2 previcus specimens having revenled pure oultures

of Ez-i:rap‘ anhemoiytious and Etrep. homol tiocue respectively. This cose will be die-
sussed more fully later,

ftaphylocoe~us albug was third in frequency, end vhat has been said ebout

1
L /
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group orly one of the straine wos hemolytics Purthermore the incidence of this
orgenism in mized culture wasg not es high as in the Hteph. nureus group. The matio
of pure culture %o mixed oulture was 15:3,

he Streptoccecus viridens group cocurre” only in pure eulturs, and in
each instance was asscolated with a chronie sondition, BElood culture and further
elinienl date would heve been waluable im this group,

Streptocosous hemolyticus oseurred only onse in pure culture, and only
§ times in mixed sulture. Uith such & high incidence of Staphyloccoci one would
have expected to find the chain soeel in larger nubers. The single pure culture
and one of the mixbures were obteinsd from & single oase, from gvecinens teken
at different timesn,

The amhemolytis type of ftreptococous wae likewlme found only once in
pure sulture. The subsequent history of the sase fram whish this orgunism was
igoliated {8 interesting encugh to warrent a detailed desoription., The onse was

one of infeeted hydronephrosis, ceourring in a young male, The first speoimen was
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obtained by bisdder catheteriszetion, and revenled a pure culture of non hemolytic
Sereptocosous., Four days leter s second bledder catheterization wes made; this
specinen showed a pure sulture of an hemolytie Gype of Streptosoosus; careful ex-
aninetion of the blood plates feiled to revesrl the nonhamelitile type found on the
Pirst ocomsion. Either the anheroltic culture had becoms hemolytic during the
interin, or had been replaced by the hemolytic type. The lstbter explanation seems
the most pleusible, in the light of our present knowledge of bacterial spwie&s;
One wask later a third specimen was obtmined. This time the ureters had been
catlterized. Materisl fror the lof% ureter snd the bladder sontained the hemolytio
Btreptososcus deseribed sbove, however, in addition Stanh, sureus colonies in apw
proximataly sgual mumders wers founds The materisl f?ﬁm‘%h% right wreter contnlned
no demonstrable orgsnisme, either by direct smesr or blood plates. Therefore 4n
this onge I different exeaminetiong over & period of 11 deys hed revenled 3 diffore
ent speoies of bacterims This i¢ a rather striking example of the change of floma
in urinary infections, s point brought out years age by Paltin, but which has not
been astressed in late yeurs,

Escherichia ooli was precent 18 tives, being next in freguency to fiephs
sursus, In only 3 instances wes this t{ype assooiated with other organisms, dif-
fering quite markedly im this respest from the Steph. aureus gul%u?ﬁcy It is alno
interesting to note that only 2 atynionl types of nonesuoerose fersenting eoli were
encomtered, snd ensh was agsoolsted wiﬁh an asute infeection. In the remaining
17 ceses all were assoniuted with ehronie infeetions; this point is slso in contrast
te the Staph, aureus group. ilg atbempt wes made to mssosiate the types of Bach.
eoli found in the urine with those which might have been present in the stools.

Ho date was obtainegd on blood cultures or stool sultures im this group.

Bscheriehia commmier ocourred only once in mixed cultures and 8 times

in pure gulture, or one helf as often as Egcheriehia coli. The ineidence of su ose
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fermenting to non sucrcse fermenting 1s not es high, therefors,ns in the report of
Hi1ll and his workers. But plthough Esch. sommunior was found in pure cultuve in
only 8 instances thers wag a very high ineidence of atypioal oultures, Two of the
stypical straine wers slow lactose fermenters and produced hemolysfe on ¥lood plates,
while 1 culture produced hemolysis but laotose wrg fermented within 24 hours, A4ll
the above strains were assoclated with asubs infections, The number of hemolytic
types of Esscherichie waz not es large in this series as in the raports of Dudgaon,

pr that of Hill and his sssocistes., Dudgeon use? human blood for his determination
o hemolysis, end Hill used rablit blood; in tﬁia series horse bleood eger was used
snd this fector may have basn responzible for ﬁh@ mmalle+ number of hemoelitic typee
founds One of the s
lytic tyoe of Esgherichias wos found wes assosisted with nephroptosis resuliing in
en soute kinking of the corresponding ureter, This omge would come umder the
clagsification of noute urinary fover sccording to Dudgeon. The case wag an unue-
uwally severe one and seens t- besr out the experimental work of Dudgeon olted pre-
viougly, namely, the effects of hemolytie slow lactese lermenting types of ovil
when placed in & more or less closed cavidty.

Peeudomonas meruginoss cultures wers third inm frequesey in the Grem
negetive buelllus group, and fifth in frequency in the totel ssries. Thic is en
wnusually high inecidence 1% we omsid-r the report of Wethe and Belt ag reprosenw
tative, 211 of the orgenisms in thls group conformed to the ususl deseription
with one exceptiom. 'f’-ﬁia orgnnism woe fivolnted from z cmge which hed hed typhoid
fever a fow woslks prwimély send wos having a roviine ewesminetion of the urine Top
typhoid bacilll hefore being dismissed from the hospitals The spesinen wme negative
for Eberthella typhi and Peeudomonas meruginoss wae present inm purs culture., The
srganiem produced typieel pigment on extract agar slopes; repid liguefaction of
gelatine, and in addition fermented lactose, glucese and mennite. The colonles

ent Endo's sgar were very similar to those of the colon group emd without further
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sultural dete, undoubtedly would have besn reported me B, coli. Thera gesms to be
l1ittle doubt that these organiems havs been nistaken many times for mesmbers of the
solon group espesislly vhen the diagnosis rosted uponm such inseours grounds as a
Grom stein. I believe thet this organism would heve cgourred more frecuently in
the litersture as & urinary infectant had the trouble besn taken to study easch
spesimen completely, Hsthe and Belt bring m&ﬁ thes seriousness of pyelitis due to
this organimm and how imsertent it im to make an early diagiosias of 4ts prosence
in the urinary traot,

Culturss belonging %o the Genus ferobacter were found in B cases nnd wers
the only organisms present in each omse., /11 exoept one oculture belonged to the
species Aevobnater mervogenas: the axasstion liquefied g ins and b,m. 1a
a3 Aarobacter olomsene. The relation of Aercbacter tyres to Escherichie types iz
not ag high in this series ag it 1e¢ in the report of 341l amﬁ oo-workers, in which
the ratlo was 79 te 100. Lowever, it does eorrespond to the vetie ziven by Caldwell
which 18 12:47, or poughly one lercbaotor culture %o four Escheriehia cultures,

In this serios there wms roughly one jAsrobacter culture €0 six fseharichia cultures.
lone of the Aercbacher cultures lsolated showsd any etypical resotions such as
hemolysin or slow luctose fermentation,

The remaining Grem nepative bacilli are ru},atiwiy winportant from a
bacteriolosioal standpoint, with one exseption, namely the B. pseudotetanicus eule
ture. Dieck and Diek (1915) reported a Oren negntive spore forming asrobe found in
urﬁm but did not discuss i* furtier, Caldwell (1928) foumd 3. psmﬁmmnimn
12 times in a series of 112 Gran negetive baeilli. She gilves e complete desoripe
tion of the orgenlsm nnd states that it has probably been overlooked frequently
in rovtine smears and cultures of eathetsrized speoimens and probebly alse in
reported baotericlogionl studies of urine, The oulbture isoleted in this lsborntory
wag obtained from a chronie infeet’ on of the urimary tract end was present in the

first examinetion. The organiems were present in pure culture end in lerge numbers.
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A seocond emanminotion of the same ocase made a fow woeks iaw' showed Staphylosoosus
surous. ‘hig is anothor example of the chenge in besterial flora from time %o
%1 o that ocours in the urinary tract., A4 single ¢ amination of any given came does
not aspeer to be suffiolent to warrant the statement thet the orgenism found s

the ineiting egent.

Conelusions,

1. In the 86 eases in which only 1 type of organiem was found Uram negative
bacilli ocourred 45 times, Gran positive cosel 41 times. Nowever, in the totel
nwaber of oultures (108) Grem positive coeci wers found 69 $imes, whilo the

Gran negative baoiliil aéam*m& B timea,

2, Stmphylocoscus sureus wns the type nmost frequently encowntered » coourring 30
times. Bssherichia coll was next ir frequency, ocvour-ring 22 +ires.

3. PMive sﬁy;ﬁmi straing of Sacherichia were isolated, snd in eech case, was as-
soclated with an soute infeetion.

4, In 3 cmses vhere repeated exmminations of e single case were made, there was a
tendeney to chenge of the basterisl fiora,

B. d&mong the IOé oultures studied, 16 different species wore mpmamﬁta«i, showing

the poly-microbio nature of infections of the urinary tract,
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