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REVIER OF LITERATURH DINCE JBER

Introduction

in ¢he prepayetion of o previous puper (1) we vere lmprassed
hthbrthumtlfm.ﬂuhhubmdmm the orel flore
and by the erparout Joek of sny otteapt G0 assedle ond eorrelsate
the published cbacrvetions. BReoent teohnicsl sfivences, the develope
want of Foutined ToP antlgenie aneiysin, studies on veriands, ibe
concepte of latont vimulenes, end the Gimeovery of orgnimss heving
long lstont incubational poriods heve sll indicsted Shet & fee
evaluntion of the fiove of the mouth 18 desireble. In this gone
manication va phell disouss the pothogans ni nonepathogens whieh
oeeur s & relatively kigh isecldonoe in the ¢ inioslly sormsl
mouth we mooried in the ligjersture of the lsst six yeors, Pertie
culay stbention Is dowoted to she myeologicnl enpects of the flore.
It ip our condeniion thet Dungoue disecses, systenie as =0ll as
locei, w11l aohleve o much grester sigmiiglesnee »e vore knouledpe
of thalyr chareeterintios ip obtuineds Pesteur's epothersiing
dingoverios distrectod attention fromthis F4 end i% hes only
beon in the lsst fow yours thet thelr rols in the produciion of

discane hos become portislly sprrecisted.



Opgeniome isolsbid from the noprel pouth

Mekownki (] in the muths of Lifty perturiant somen foudd

Mephyloeoeel present in 100 per ot cof nome-henolytic stirape
toooeel present in U0 por sunt. Tuble One chows the per camt ine
cidonce of the orgunisee found ia $he mouthe of naw bomm ehildren
and in the mouthe of the nothurs of tho nme eniliren. Theess
organises wore detersined bty culturel methods vhieh employed
Mrr R4ehour inoubotios in lsetose troth tubes sl mubsejvent
suboulturings Other investigstors whe fneubeted their tubes only
fiva or siz hours obSoined & higher par oant of sterile mouths
apong newwbors ohildren snl Vitkowaki offere this 8ifference in
incubetion $ime ap so explegelion.

Plasing snd Meelsen (3) LEvestigated the ineldence of the
influenne boeillus in the souths of sormel peoples Thay Cound
that this mrem negetive, nmuessile, plocsopphie boelllus grew
profusely on boiled blood sgur, formed but pinepolnt eclonies on
sivple ool agey, ond developed ndt ot all on plsis sgnr. Thoreus
the ineldence of Iafluense beellll hed been reporied vorfobly by
dirferent investisstors, these twe workors vade sble to repover
it from ell thirty of the mouthe thay wmnined,

They found shat Vemoph lus lnllunenmne would grow cell on 8
blood sguy piote if nesr s colony of stephylogoeei but cot on @
simple aper plate wnder the swen Gonditlionme He papainfluensas

sould grow ia both plages. Theso inventigstars concluded thet for



$he growth of I, Influonane twe fectors, & ¥V aud &n ¥, vel'® noconw
sary. The X fuector,, or hemstin, wes presest in suteelived blool
Bgor =od the V feotur, & thersolabile substones, wee eleboroted by
pury bagterie, sarbioulsrly the stsphyloeceei.

Prom fourteon montbs vt ich vere either ¢ Lnisally norem) op
the site of reredentonis, Towitt {0} obbeiimd rorty-seven different
otreine of seidurie buoteris wiich vere eulturally snd biochoenioalily
different, These large, gremeposiiive, non-notile bueilli 414 not
mmindala thelr s«rolopleal spuelficlity in the course of two yours
prowth on artificiel wmedis ond she sugpeats th € o ought S0 OOl-
gider the srmth a8 & nopal harbor fopr ¢ conetsntly mesent oy
of solidurie baoterin, the individusl cosponents of whish are &
mubter of sosdenic intereat only.

The incidesce of cortein buetoris in nopmsl end disesued
mouthe ves fnvestigeted by Tohlfeil end Oehuls {4)e Teble 2 sume
merizes thely findings. Those mathors bewioved thed dhe low pH
assoels tof with garies woulld explsin the lowered luneidinge of
hevolytic streptovoeel fn mouths presenting esriocus teetlb, It is
known tiwt seidlity inbibite the growth of sireptocooei., Thess
wen fuyrther Moad «nd comelcde thut the laciosbaeiline is not
found ofteneyr in seglasl esses thun in beslthy mouths, Guadel
and lLinden {5) found the irepeneget.ve cocol, nos-heolytie
streptocoeel, group IV poowmwececl to bs the predosinent opjenieps
in the muthe of 66 healthy school ohildren, It ls their belief
thst tho aehool ehildresn constlsute ¢ reservolr fopr the sguat of

fuflvenza,



Table 3, Cfrom Hpooke, shous Lhe oprgenlome sntountored in s
purely sorpholocie study of the mouthe This | lustyetos tho ine
gidenes of $he werious mortholonie groups, {rom & considerstion
af whieh the pessibie Individusl speties ey bo delucods

Golth®e ponegraph {(8) on the opal spirochactes sume up soot
of the litowature padteining to thie filed prior %o 1030, Ouly
supplacontal laformetion is sdded hores

From thens recent contributions, revising wad externding the
vider contepte of the orel flors, obe is brought to & ney cpprecias
tion of the pathogenie potentislities of the oral bagberisl ilne

bubikbanta,

The becterisl pieture undar pothologionl eaniitiane i eXe
sroamely woried. Ona must ¢ .msider n't only tho comvepnion of
pokantiel pathogens into aetive onee, but niso the inveasion of
extringie opgenimme which mey of may not hove ap etlologionl role
in the produgtion of the disease pleturee The very miltiplieisy
of the orgnnimms presont nurnlly, 3% being apperest that rumsrous
pathogons are ineiuvded, mekas 41CTloult an exsoet evalunt om of the
poert ¢he orpmisms play, Joversl poesibilities precsont themselvess
{1} aymbiotie puthogouesis with two oF wore orgunises upplerenting
one apother, {2) prieary pathoponieity =ith ono orgunises solay
responsible, {3} ssprophytic sepondepy invesion of & les on profuced



by Sreumatic, metsbolic, or chhor couses, {4} sbudewpant of Jotent
virylonee of the secondary inwvadere oo o 2ireot resuls of leprowed
growth esncitions afforied by some primery disturking eovee and
eonmeiuent dominetion of the beeterisl pleture, The shepticisn
whigh amold and Stuset (V) axpress sbous the walue of & stuldy of
the arsl flors mey well o eppeaci-ted LIf those possibilitien eve
borme in misd, any lesion in the south pmy be, per se, Yegoded

a8 seoondnrily fafeeted und She determinmation of the prirwry etiow
loplonl agent i 4ilflouls,

Owing $o the pressnt Sendenoy %o label ax a Viccent's iufeew
tion any ovrsl laslon shigh is chadegteriaed by poln, Liesding, and
the formmtion of & modepately ersteriffors ylear =nd to the feet
that such s disgnoeis is componly supported by the finding of
fasiform beglilll end spirochaetes in slide preperuticons trom wueh
lepions, thooe seme oPgonbmes hove redelved much sttention. (ure
rontly there Aﬁma s be & doubt s %o the wailne of the slide
dlagncsle of Vineent's infoericns S04 Yweently othor mgrestions
{8y 94 10, W)} pertinent B0 s stiology of this disesse heve boen

the greatest
sugsentod, Sinee Vinewit's infestions probubly stémet/intarasg
fn 8 srudy of oral lerionbeesit is woll to start vith o cousiders
stion of the orgenions supposedly onusative of thet disenen,
mizh*s monogreph i 6 comprelensive reviev of the litersbute on

tha subject s no atbept is bore mede te do pore then supplessat



it with reviews of phpurs sines it's publicstion dete.

npmghtonesicook (11} reports the finding of splivechaetes
in hiatclogleal seetions preporad from an seynplopastie nodule takoen
from the Lm'nﬁuﬁl of the lower lip of sn eged healthy sdult.
The tineue wee Six 4 in fomwolepeline snd eteind vith how toxyline
eosin, Ven Glescn's and the Orem atuinne Oplrochectes were fonnd
in the Malpighisn layer, The apithelium eypesreld intest, Norphoe
Iogienlly assording $0 %he investioebors, $his orgsnien renochled
the Treponers speerodentiume. It wos grem posidive, probebly, he
pays, due to insuffiglent desclonrimstion. o the corlun saboul
the orgonisus § ere was & polporphopaslour infiltretion, iwm
eonclnden, sftar uoting other lnvestigetars who love reported
instonesn of the invasion of the intoot busesi vedrene by
splrochsatesy

*T sugeest thet acwe norsolly sspuphytic spirechoutes of
the budesl sres «nd slimentery treet in their usncsusing bubtiing
snd doring ‘B the epithelisi lining may ocessionnlly jese irwapd
befueen the eells culy to be dsstroyed in progrean, In the
speeimon ghown the spirocheute sppocrs €0 have passed shrouh
sad stimleted en iaflossstory resction in the body defence,
“hen othar desuging isflusneos i the muocss, sueh a8 toxins

from oliey nlerneorgenisns, eoroenteliss, syrbiosis, or trmas



set in associution and Ilasd to Jowsred fisoue cofunce, some
gpivochooten moy ronist thin jeatruction sn€ so uive relssive or
paapleto pothogenoning”

It hes been mupgestod ¢ «d Viscent's infection is mmely
a8 monifestation «f an nh-ﬁin subeliniesl scurvy eni thet the
fusiforn Beeilll end spirochustes are sedundsry ssppophytis
inveders., Thie 18 reedily intellifgible on the bestis of the
theory timt dePicienay of the intercelluler emmoat substende sér
gounts for the hemorrhages chorncteristic of the georbutic syne
drops {12}, A deficloney in thie sudstance would ollow the
spirochucten in thelr “uneesing butting end boring® ap Brongdons
Alecek supgerts, reedy psosags through the tuecel mebrenos
Pestit () asearts that the Msiform beollll end spivectostes
sye werely seemdary inveders in & leslon prissrily prodused by
& vitemin ¢ or a deficioney. |

Tunnioldf? (17} found epirel furse in some of her culturos
of she fusiform baecilli snd sdvenced the hypotheols thet tlese
vera porely varients of the fueifors Wweilli, fhe found, Bores
ovar, et the addision of oerdain chamiosle %o the culbure madis
would stimmlete the forrstion of & lamentous wud apivel forms in
tivss cultures, Two Btrains of the gresscegesive son-motile
fusiform buaeilii cwer & eulbure period of $hwes yeers Peiled to
show say development of motile forss ﬁmpt vhen grovn on mls
axtroch o esph blood amre Aftor stulying the colouy formtion



she eoncluded that the spocth eolonies represented the beelllisry
forms shile the rough eslonies were owmposed ehisfly of moiile
‘wariont Pormse IV 18 her contentiom Bimt sume of the orel Spirow
cheotos herotofore duseribed spe merely dissopionts of the fusie
form beellii.® |

Woodburne hae deseribel pume umss.m lenions of the
oral tuvity whieh prosunt o different bsoterisl petures In stra -
tooveel hyperdrophie gingivitis the aliniosl pieture is sonewbat
similer %o that of Vinvend’s infection, Clinkenlly the guse wre
fnflomnd, avolien, sore snd Sonder with eftennion of ithe tendierw
sess to the ouoose of the chesks and hepd pelate, Interproxiesliy
thore is protrusion of the odemstoed gum tlssues The guup huve
& Lplight red, rollad, sewietyonsincent border but there i no
uloerat jon, oro@ion, pustulstion, or wesicuistion. The tempores
ture is somovhst eleveted but shers is no regiosal lymphedenopathy,.
A aticky hyperptyniism 1s presents. Slide emscine'ion shows & fow
eoogl with fusiform bacllly snd eplroshectass 4 TEehour blood
agey culture shows, wish the emteption of & fuw stephyloccoeus
alidug, o ipost 8 puwre ouliture of etreptctcooun viridens. Me Dunsd
are found by culture on Ssbaursud's mediume Trostmeat with 1500
mataphen locslly ond sstareted eguecus polution of copper suiphote
eeutory of she hypertrophic tissue brousght Polr resmilis.

in saother sowmevhet sipilay cupe Shere »ove lowge, peinfulk
pupsrficia . ly eroded, non=infiliseted putobop over the musouo

mochrene, These were covured with o vhikleh pseudo-mislbrens vhioh

* Oins oluime maw notile funliforns sre degmorsie apirilise,



was sasily wiped sway to leave o rel end inflseed substrebuns The
gorranding mecsa vas beight red, Vo fupifors beellli, spiro=
shesten, or fungl were saronstroied. Hlood sger eulturs shoved
staphylococous sureus snd streptogoccus viridans. Trestsent with
potuphon as above ereribed achioved o regression of eyrplems.

Intoresting though thease rerorted coses ey be, it ia oup
isproasion thes the suther hes inmfficient evidence to support
s gontention the® the streptoeccel ere the etlologicel cgonis.
1% hes olrecdy been polated oub earlie in this peper thut the
streptoececi have been jsolsted fron wirtus ly 100 per ot of
ghe pormsl mouths, It 18 nob $00 ruch to saspoet $hat the primary
coune of sach & discose syndrome se desoribed by Tcodbwrme pight
bo something other than @ normslily ocouring couth inhebitinte

Pelding end Beldiug {18) reported the dlsecowery of wint
they dasoridbe =s on extremely pleomcpphic orgenisn from the mouth.
They do 1ot meation the cultare medis evployed ar the Sechnicus
of isolation, PFrom the phol micrographs scccspanylng thelr
srticle it sppesrs o us that they were dosling with & sizod
oulture, There ia inmificiont avidence $o support the sseupriion
thet moye species pWﬁiln would seccunt for sll the vapise
sions in form depleted by their photamierographs, Untid uove
evidenge is forthooning thelr “extraordinsrily plooworphic™
orgnnion mst bo acnsidored ss eoversl orgonlems growing in one
culbure,

The buetorie isolated Trom 400 tonpils were the subjoet of e



study by Cobe (18}« 4% the time of opuretion the tonoila »ere
rlsocd in stariles geuBe which had boun previesly Jampensd with
salines Thie wup in turn wrapped 1s woxed poper end proepily
plseed in the relrigerutor, Mot owz four hours lster the tone
a&ls;:}:ﬁeﬁ}zﬂd in boiling water $o conpulste the surfeco, then out
with & sterlle seslpel, und the eut surfece stresked in senburst
fushion upon 8 blood ager plste, The indiections for aporetion
in 10 per omnt of the gusce was the recession of an soute fonsile
litise In the remmising 00 per cent ohronie inflursssion wme
prasent, Toable four ghove the remits.

Sore 200 of the opeyedions were perforsed during the spring
ponths and the resminder during the sutwms 4 definite secsons)
varistion in iceldonoe of the buetoris found ves Peported, Pried=
laender's beelllas wes Pound $o ccour Plve tises move froguently
in She aprimg sthan in the Dell mné the dightieroids, grawepositive
coced end Peeillue proteus twico oo often, Deeiliue influenzeo
oegurred 00 per eont more often in the spring then in the folls
The only one wiiash showed & eiguificent inereese in sutwmnsl ine
cideonce wos Nierogocous cuterrtsiis which inerssssd bty 100 per
cant ot this $ime., These findiags oy be of interspt LI one
spegulates on $he Psotors influmencing the bealsh of the ¢hild
at Shese tue reriodss The bduekground flore ie practieslly the
ssme a8 hos boeon found 1o ofulte by other workers =t this warise
Blon in incldence is of interosts It may Do that Molloving exe

posura %0 the sun’s roys, ineresocod outdoor life, and porteps ine



gostion of fresh fruite and vegotsbles over the periof of the
surmoy monthe, the ehild's lesmnologles) wechonise is hulls ap
Bo such & point Shet resintece $o She orgenimes fahibite Yhelr
growsh iu the tonsils. .n lavestigstion of the ootigenie tistre
of the blood of these petients agninet strsins of the apimniane
isolated from their Sonsile »ould be of eonsidersble interest,
Neteminntion of a::j seanonal variction here would bde of pone
siderable sizsificanee in developing @ reticnele for erring
corysm prophviexias
Smith {17) sook & Lit of & Viceent's infeetion s hreLe,
megorated 1t in storile huree serum, snd injocted 1t iredintely
into tho groin of two pulaes pigse TwO weaks loter isrge foul
soalling ebsgesses developed, 'hem pus from these losions wes
injoectol intre-trucheelly iz rebbits, four tavelopod lung gbe

feesnon, tiree lang gangrene, two pusumonie, snd omebronchicetssis.

The pus fros the lung sbacesces end the gungronous Gsses showed
Gocel, ¥ibric, sell fusifors, but no lurge fusiform or SpiTo=
ghaeton, "hile shie work s of intereet, it does not ppear to
us that eonplete moof of the dire0t etislogionl role of these
arganime hss been osteblished. The mllté. Quoosplroehaotes
have been considered by meny lnvestigators %o be enprophytie ang
devold of & primerily pethogmie role. It would have séded mmeb
%o She proof had Saith injeeted & DIt of the meshrens shieh hed
beun rendered eterile. It 18 sciively concolvadle thst scms of



the neerctizing metabolie produsts in the mendrens might produce suffis
cient domsge loeclly to permit alywedy extent beoboris to grov, In s
perponl gommnigstion Dr. fSmith Otetes: “This point hes been vontrollied
in my originel work. If the seerctic meteriul is estarilized by
pesteurizsation no infeciion romits, The seme %est wes applied Lo
the exporimentel infection in rebbit's Jungse Yhen the pyorrhes
peterisl vas pestexrizad, no infection oceurred in the snlmnal¥s Zunge.”

ging rerorte the iselstion of seversl sew streine of asnnerodie
boagteris eore of which howe sn apporent definite rvelstionsbip $o the
higher forms. This werk ie of econsidereble loterest sinee it points
the wmy for much adiittonal work whioh moy be of wlue. Teolnies)
difticultios lvve heratofore provented sny lutensive rork on asctrobic
forps but the work of VYearney [10), Tortuer (19), sad others hes PPo=
vided merthods whioh sro offestive, The dliseovery of farps shilsh hove
a relatively long lstent incubetional period fe of considerebls ine
terest since it mey ifudicete the explenstion for failure to estsbtlich
8 bacterisl eticlogy for some of the sormoner dlisccpes, It i9 Qone
eoiveble thet »fer fsilure to eultivute so opgunises in the custo=
pary period of Lueubasion, the Liventigntor 1o tenpted to dealsre the
digecse under (uestion & virus diseass, It is poesitle thet some of
the eo moner disevses horetelore «88rid el to the viruses may Ve
en.sed by t ope pnserodbie formm ubich poasess such extended lutent
incubationnl portods that thay howvs osgupoed Jlstovery wd {sslation.
INustretive of t-ie is the Besterium oeleninopsnioums

Tle morphie anserchbie leptotirices vede Dound in coasidepable
ranber by Ulnss 1t i notoworthy thet by virtue of thelr pleo=
poyphiss they oould recdlily be nimtebkon for beolllsry foves in &

/ marely rorph logic otudys ein the gonslleretion erives Shetd



stese orgacisme pey play & pethogenie role,

In his wopk with the snsarchie forss, Olane foind liverepepe
tong-mutor ond liver golatine the nost satlsfectory modta, In
smployling theme two he eould sseertuin thé sore differentisl
eharacteristicn of esch of the spacliue under iovestipation.
Geistine 11 uofsciive povers, gses formetion, odor profuetion,
golony formetion, and blagks:ing of She pleces of liver te vhich
ecppidoreble signifiounoe uus atlashod, oould sl} ba obsorved,
Table § sussarises his findinge. In 8 stuly of $his toble one is
improssed hy the plecsmoyphie tendanciss of the beateris, The
purity of his cultures is somewhatl opem $0 ucetion and otnlirres
tion im swited. The Dindinge sre novertbeless of Interost bow
feuse they indieste that there i8 reletivoly unexplored flelf
for bactericlogionl resesroh. snlmel expevimentation to deterpine
- any pathogenie ropertles of the feseridbed speeise rould be of
valuce

5w wyeolozie Sspeets of the omwl flove

Before & full evalnetion of the role playeé by higher
bagterisl and fuagal forms in $he produetlon of disenme eun be
sohieved, gaps in ouwr knowiedge eboul thenms forns must be Pilled.
Friay to Pesteur's time the fungl were considered ko be exeeedingly
i=portont factore in dimeano production, Vith the publicetion of
rescerches on snthrex |Pssteur), cholsre (Kooh), aiphtherte{rlchs),
and athare, ilukerest in mycology was transferred to bagtoriclogye
It hes only beon of regant years thet $hHe Mungl heve swerged op



i

posaible rotest fuotore in the proluction of o ronie ilinoss,
Tremendous Saxosonio Giffienlities free the new worker in syeclosy.
fisnriel {P0), Custellani {71}, snd Dodge {78}, to nume & fou
uyeclogiste, all offer thelr ow: olasesiftentions of the Nwumele
These diffor in a0 maxy points that eonfusion luostesd of clopie
fioation srises from & study of their wrks, Difficulties in
this Tield ure incressed by the woeks snd ronthe of time whieh
st pass belore Corteln disgnoatis colony fovsstions dovalon.
Intil e stondend nomenglatioe ia doviesd for the mpeclogists
thore vill be much di’flenlty in pursuing o systewbtic arderly
atudy of the higher bueterin, Consejuently the mycotie etiology
of many dissases vill recoin ehesure and the trestnent eupirie,

imeParisy {(23) stated Shat "lapSothrix, streptothyds,
yossta, and nolis are often found in the nopwml routh.” He obw
rerwos that in overdelsing youst infeeilionm of the pouth there
is ¢ rocession of the lower bteaterisl forre, Yeny sore pathommnie
bigher bacterie ere said to oxist thon ere coremnly recogniond.
Tolides buwe boan foundupeful In the frestsent of sost mycotie
infagtions and, swsiting diseovery of more speelifie thepepcutic
maspures,; he ropomeends the rwum upe of theps curpounds in
eased of desonstreble smyeotie atiojogys €

Charéd 1 is tasken Drom Cestellani’s (24) veport on the
tongilionyoosess I% sorvss 82 & ueeful indiestion of the type
of fungue « ish sy ccespionsily bo found in the mouths. That

tiease orgoniane my heve o definite petbogenle property ie showp



by his deseriptions of severs) 4irfarent myectie iulfeetions of
$he tonsils, They are sunseriged hore sceording to his schowe

le=souto tonsilicegoesis {folllouler}
Spuptions: Oreyish white apode sbous the folliele
opefings fore threet snd disponfort in awellowinile
vayhe & fover, ey spresd 3o uwale ond auft paleto,
Hosls spontuanecusly in le3 wonks,
Aagnosies Usually by the distovery on a slide of large
nubers of yosst aolls with but fow or av spirochuates,
%ﬁ; (yeorin or 5% pbencl loonllys Fotasslom

) & pystenionllye

Desliiphtiariswlile tonsillorgocoin
_ ; 3 Sudden onset, swre throes, dyspbhagieg Proftree
ticn, lfover MKi2el03, often s reglonsi lymphedenitisg
{resn-whita paouome branous phbehes whigh blesd ob
' ronovels
| Digwwein: Few epirochsetos and sbsenee of diphthoria
o

L 3
: Chlovine gergled with 10 pey ocent (incture
of iodine loaslly,

i _ Be=Tonsillosctinomyoonis (rure)

; Blowly developing abasvos «ith unileteral
WMith. Then ulvepation vith simme forestlion ond
expuleion of typienl sulfur gremlen.

‘Diagnosig: Mode on the Pinding of the sulfar gremules.
Proctuonts Custelluni recorrands lfodldes I Myeps (37
indicutes thot thymol systemieslly end loeally ia procti-
onlly & speeific.

This ia the scaeo or the tonellilosgtinonyecsis except
thet sulfur gremiles oro misoings Treat-oud ond dlagnosin
s ssesutially the Bapas

SewTousillougyecais funes
t Acute to eabacute onset with forretien of
bromish opF vollowish apote about the Sonalilse
_E_l‘_%ut nwownish psondoparbronve l8rge syeellirs
L ]

h{l ﬁert;oﬁrW'@uqm apere This

t1 ‘otussium fofife systasienlliye
: This fs fund in Indie, South sfyien, Ituly, snd
s It in very refmmebtery %o trecineni.
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GawTongi lloanyeosie epinulons
Eiclogy: Gldlumg SrichoBporon, oF hemlisparon
Syrptomg: Upey to broenlsh spicules emorging from the
erypta, leybe 8 slligbt sore tiroest fs She only ecrplaint,
Dispnosip: Nede on the finding of fungl in eecrs from
the Smeiliar epleulss,
Trestoent: l_t or jelides,

fmictively rere thiuigh these pondition mey be, they may have
8 preater inclidesce Chan i# suepected. "ithout em exasloation of
saors by & ompedont obseorwer, they might well be emfued with
ather pouth aoaditious,

48 tu aoy sup rllieizl lesion, speondury boglterizl ep mycotie
infection may occur in the mouth, Main {283) reperts & etuse of @
49 yesr cld shite fesmle with s uniloterel supurficisl erosion of
the tongue of l4 wonthe dupetion, Mmapinetion ahowed smweosrienl,
irrogulor mmien pstebesn with no visible penilises The adjzeent
tissue wns white and mottleds In the lesion iteelf wes found @
yesat=1lke orgentism shich shosed budding end the onltursl chercoters
iatiecs of & monilis, "rist lesions simuisting stose foundt In lichen
raber plurue were Toind. The Mucsormam resetion sue DOsRLivo,

& Aloanosie of privary lichen ruber plosus vith sesondery soniile
infeation wes mede, The ponilis responded to mossive Josbe of
potassium iodides iy aldde Castellsn] conlimed the Jleonosis

snd commonted thot H0=860 per gest of sorrel porscns harbor roniliss
in their mouths, "hils tis cass report io interseting, ooe
wonders vhat she effeet wonld hewe besa hed the tharapy boen



1y

dipset @ toverd the primary disessos, IS i poselble Shet hed
this boen cleared the poniliol iafettion might heve boon sismle
tormonsly sured,

torrig (86) examined by scenr wid eulture L10 spubun
spotinene from tubercnlosie suspeots. In Shone he found yeswote
propent in 8.5 per eent, ond of tnis sare growp 43 per cent
gontoined tubeorele bueilils. The o uytums vhieh reuifested only
vassie wePe ehurpglerized by slighily less grevnlshbens spd
pamlonce than the Subspeulous spptum. Syrptoms of this Sype
of palmonery syoonis vare: oough, slight Cfevor, loss of strength,
wonknoss, rslee, fullnesn in the Inng baenn, and & leukopemie
tondency ith relsiive lmpbosytosis, It is reedily apperent
shet the dirfferantlotion of tubereulosis snd myeoois would be
difficult, (ne is comstrnined So wonder how rmany petionts ere
confined to suntterls for tuberculoeis when they are in Peality
saffering fSrom muisonary myeonis, Using Sebeursed®s sedium
torris fund thet in 48 hours weell white, giisteming, ocloniocs
wish poarly reised bordars end irromisy dosed would develop.
In sedia with low pi he Dund thot syoeliom forestion ses stisme
lated shile adding sun more prone %o ocecur in the more alksline
mofifia, The organiens ueusily fermented dextrose v neltose
and produced seid in lsctose cnd mecherose brothes They veries
from 4 to 10 micre in size, ware swnid, refreetile, and greoenish

in #olore Oeotian violet in solations of 1: 17,000 killed them.



Injection of 2 pure culture into on exporimentel rsbhis rroduoed
28 lsueogysosis vith the lymphoeytes proedominasings Desth Fee
sultod from ineniSion snd She rebbit mamifested 1istle evidence
of toxieitys sgglutinines, preciptine, snd opooning were dondne
strable in the Pubbit serum, Agglusisetion in @ titre of over
1:0 was eomeidiered distingtly signlficent.

tme of Yoodburne®s {14) pitiente menifosted gyeyish petches
on the orel sueoss, The evosions hed sn erythenstous buse snd
an inflammatory elo. In some of the reglons shey weve guite
hypersrophics. The lesions were ¢ ponie sad in exsccrbetions
e seoowponied by o reglonal lyrphedenitise lIewkoplekis wes
closaly simmloted by Shese losionse '"hem & bis of the PRECEOTTT
branc sovering the lesions wse digested im 2C par sent ¥esl 4t
ahoved a considereble myeslisl growth, On Sebeureud®s modtom
slnost o jure culture of Monilie sibioans were oblalned. Ilngel's .
solution gives aystexically twiece o dey ans silver -itrute
Goutery locally every othor dey brought about & predusl regrese
eglon of Yhe symptoms.

“eldmann {87) hes ceseribed some very holpful lebometory
procedures in the estsblishment of dlsgnomce of syootic infeetions,
viepoourretoge of She suspeeted lezlone with s Tasteur plpette vnd
subsoguent exarinesion of the seyspings, with sulture on Sebeurs
eud®s or gluoose agay, will frecuentiy seteblish the presence of
thig type of infeotione

Warthin (88} snd Tunsieliff un@ Jackeon (89} have roported
the isgovery of two rether intevesting orpmisms Prop the tonsillsy



erypte. In Mapthin's Peport the deeeribed gpocimen wus obteined
in only & of 50,000 tonsile emmined post-surgiesllye In these
ingteness the tonsiller erypte conteined sphorigel bodies H0-UG0
ploye in dlsseter wiich hed hyeline wells ond wre elotely pecied
with unripe spores. Oporemgle with ripe spores sere likewise
oboupwed, Ho hyphee were noted, "erthia congluded thet while
the orgoniome voserbled fhinosporidium seeberdl in meny respecta
it wos note 1o Tunaioliff'e repord, rosotte oad tosiw-tube
brushelike forms wope obSoined on culture. Theen simmluted

tho original mtericl obieined from setinomyoceslike tonsilley
gramles. Owoid and ifrregeler eppesring bodles end i lmrantes
were obhourved, Arpecrisg o originete Drom snd situsted about
these vape noted beeilisry, filsmensous, end the previously
jenoribed fores, The orgenites vere reccvorsd in puke culdure
from an shégsse predoced in @ Prbbit by subeutsseses injselion
of @ suupension of thess orgenimes, The vibriothrix was reported

88 prosenugetive, nonestidefast, oud o alouly developing satercbe.

220
It is spparent bhet the ore) bagterisl flore, pethogons in
systemic as wwill 82 locsl 2isssce, ié belng sore clomely !
arisiesily studied. llew Ducte pertinent Yo wivesdy Mdognized
sposice are summsyizald bore sud deseriptions of new orgenlsss of

toth bagtorial wnd higher forme sre lncluied.
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“ror Cent Iucidence of Bsoteriaz in Youths of

tothers and Thelr Mewborm Children”
asoording to “itkowski

Baetorial Specles

fear Cent Ooourrences in

Yor Cont Joeurre aps

Chilaren fhorsly .ftey in tho Yothers
- JArth
white stsphylocvool e 200
herolytio staphyliocoosi - <o
strepiogocel 22 0
hemolytic stroptoeceel e 4
pheunceseed - a0
basillus inesicus &8 —
colon beoilll 2 6e
Frisdleender's boeilli s 4
misroecceus catarrhalls v b
corynebaglerium —— 58
yautsk e 54
ssrolase -~ 18
proteus - &
starile £ E.
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Tuble T4

"Par Cent Insidence of Bectaris in Difference Cliniesl Types of Moubhe"
*socording to Mohlfedil snd Oolmlta.”

EROM THROATH g
Condition mumbey of hen bem anyaYsE aous gurep leel.
of South. oLBog stron  stsph e
Good 195 244 7.7 198 I4.% 206 o0
LNOTLEA e Clef &80 2X2 1546 191 29.¥
0P t34] Liais e ©O& Dl an 21.2
Total Hon 1.8 Helfs 450 b ER ane Zg.l
i s Myt

Cirodt 10 Oati 23 198 EGD 108 0.7
JVOPLED s lad et 210 b R ik
Tooy - 68 Tel 00 &8 Do ax e

Totel 506 a0 10 @0l 4.1 abs Die0
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Prineipel buoteriel Torms enscuntered in 50 norwal mouthe
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Por Cont Incidence

Per Cens In Tnieh lre-

Grom 4 streplocsoveous

Tyne of orgualisme Senimting

ey el _ LalodfLefal] S0, | U0 Lolohd Lalolh S0k ol
Orem 4 Bacillus « o « o o « o] 82 58 80 Q0 o4 20 2 36
Grom = baclllug . « « + ¢ o o] B0 86 86 78 2 2 iz 10
Orem 4 stephylocoscus o « o o] ™ v | 54 6o 14 g ) 18 | ie
VILPIO o o o o » s s o s o = o 96 G4 4 %0 4] O & ¢
Orem & A1plO00EUE + + » » » o] 8 34 72 21 L4 8 2 8
Grem 4 Coccobneiliug o « « « «f 3 24 306 56 ¢ % & ic
Qrem » SEaphylooccons » « » o | &8 20 s is o 4 o &

e s s a] BB 25 16 ZR o G ¢ ¢
Grem - @iplo0000US « o o ¢ oof 18 B 36 24 ¢ o % <
Grem « goeeobeoillus « « o o «f & 14 &0 ) 9 o £ 2 0

Telels » Lower Lingual asterior region.

LPVe » lower postarior solar,

Gulle » Stenson*s Muct,

i*'s Duot.
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Jeble 4,

“Papr Cent Incidence of Beeteris in Inner Torsions of
Tonnils Doatvel €% Oparution”
agacpding %o Coba,

Organisns Por Ceot Cecurpence Corsmnte

ataph, oiMwns Gy

stoph, slilus 27 W75

etaph, ¢itreus , 700

meunne o0Rs H0,08 bile soluble g plne dip.
atrop. hase BULTE

EEPOD. NOUwNNe i T

gtrone virtdane el

# influonsne el mo speginl sttenpls %0 raise,
s cesorrhalis 26078

#s MIQOBUR Callle 20070

diptheroids 1020

& plis ooced ‘ G478

Be protous Se08
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CHAET OHNE
from Castellanti

Fic. 1.—Principal types of fungi found in Tonsillomycoses.
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B HOPKING.
I Cryptococcus. V. Willia.
II. Saccharomyces. VI. Oidium (sensu Pinoy).
III. Debaryomyces. VII. Hesmispora.
IV, Monilia.

VIII. Nocardia (Streptothrix).

Hansen, 1904 ; Endomyces Rees, 1870. Fungi of the
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Tabdle 5

Chazacteristiel of the

[

Baeteriel
strain

Gis T

Gl.XXIT

Ui« XXVI

Cls X

GleXVIlL

AXIX

(1} 9%+ 4

vappholowgy
g
bl "
.88 & ]
& $:58F 5
Ll é'n % E
gncs 2
larse diplosccrus - w oa om
Streptobaelilil on . - -
plotess Strepto=
gogaoid & Pila=
wentous furns in
fi!!d ‘0‘1‘;
Fllanentous inter L
twining baellll,
Parellal chains of
atieptobseills,
Uanally peoudoe
ryroslliae not 7.8
mioron
Streptobacilit st +++ + + +
inner rergin of in slis0
eolony. Soma liver rende
elusping bouill ers
on them
Pl
aceons
Metwork of Cilse . .= = =
zentas and btesesillary
foyrme Hed grenules

in young forms wigh
Ioefflor mothylene
blues sbsent in
older ones,

Rest.ples B Tusi- . B =
“foermis Delicete
voguolizations

very regular baanded

ap rases in single
eeml&a.

Often over Bl micrs ~ ~» o~ - =

wound &
A lepto-

lonz.
teanclod,
thrix

Calony

Appeurence

methemoslobin

Brme terreced
shiny

*  Blood agny

&howS pune-
tate eolone
les with

essll supar-
lraponed ons,

= Colorless,
emell, with
raissd conter
& flst fibe
rouss-1ike
periphery.

Stallute
with fuéing
radiel
tonges,

- Rough,
paneteto,
fnsll,

Urey-grosn
#ell, moist
shiny,reguisr
in epreuranee

-  Smell, punce

tste, thin,
som9 large and
milky with root
1like protusions
soalascing.

Fleomarphism L Soures

Sarkod with  SCEC
age of golony i
Case of
only vincent's
modarate, _engine

arked tendensy Case of
for formation . yiucent's
of degonersting angina,

& involution

al rarme,
Tipht Case of
Tinoent *a
Gnging,
Harked, Sroenuloms
2ften loaped ol tooth,
forme to |
renouble |
large
spirochaste |
1
Kase of parae
Berked . ﬂ:ﬂ@c;iﬂ. .
Some orpanisms 180 from fip-
show fusiform V1ul8 Fram sub.
swelling at phrenic she
eanter, Ruas,
¥arimd.
Omse of
parsdanto-
wie

ting Anmoarodbsg,

Iugubation
tine bee
Pore growth

"fow days"
on plute,
Blood agar
48 hcur!.

¥ day= on
Portner
piate

2§ houys
Blizht,
Beveral
doye fop
typien}
ecionien,

8 dayn

8 days,

Honayke

Resesbles orgesism of
Hreilorsiy=ounkertteh,

Virtuslly ssme as GL.XKII.

Pultegecusness of tisoue in
liver boulllon not observed
with other sneerobes,.

Periphery of colonies show
rough web of pleomerphie teellil,
Staine resdily with Ciemss Btein,

indole resotion st & weoks,
Vory pporly steined with viense,
Tider fovvs sppesy ganalar,

irvemulsr und shrunken,



Gl.XX often over 25 micra ~ - Smell, pung~  Earksd.
lonz, Tound & tate, thin, onse of & days,.
tanglad, A leptow- som9 large and parodantoe
thrix mllky with root ste
1ike protusions
goalesoing.
SEXIET Leptothrix, large - - ftellate with iodorate, In-
wound forms w=ith devaloping ner oolony 2ase of 24 hrs. for Then in strips of 2, the end orusn~
radisting flagelle- hesd in genter shows filamentis. parsdento- hagy srowth, fsm due to rotation on thelr own
1iks projections, Indanted forms zta, “Savaral long sxie shows: an indeniod ouliine.
Roma short fusiform at pariphery. days® for If these wore not bent, would be
bacilil. Some sr~ eslontag, Indéatingnishabls from 8, fusi-
rangad in strips of forsle,
8. gram
G1.X7 Laptothriz, Hods - - Fins trans~ Chain formation
with abruptly perant grey in senter of tase of 2 days. In iwsr bouillon crowih s as
pointai or rounded, white filg- golony. Mils~ parTadentoe tufts oz the tissus Blig. Crestsr
nover reotangular, «ree which in  ments at peri- sl & from rusbar of baoillary forme 4is-
ends, Ressmbles & dsys ocovers phery, Some Tinosnt's tinsatahes from 81,XX111, Indected
the “Nilsbrand the whole socoold forms, sngine, forms present in this strsis also,
baziilen®, plsta,
GV After involution of 1mm, wth ¥sried. Dollicate Fyorehee & days. #1th Stonse staln Besiilf sre Srane~
sentor of solomy,. adge, solor- spirals often alvesiaris sy oyt riate
Short Bipolsrly 1es8, shiny, 1lie beside fila- o " e
- - ™ and & cay- 2pirsl forme stais more intensely
stained dacilli o £ » mofet. Orow ments twiee sw» tous tooth, R e P isobtain
granular inslusion E E fute the thigk as the .
bodies, it peri- = malia. bacillary forms,
vhery gre spirillar o e
foyms ¢ f1lamsnts,
01. 24711 Very large & broad - - Zpiabls, root~ HBoderats. Sertons 1-F dags. fagse=bisg DAYEIIT fv raving
filamonts ot perie 11ke »rojeotions teath, indented rorms,
rhery, Turns on whioh are_
own long axis often. token up o
A laptothrix, a1 rfionity.
2der, thore
ars £1lamen=~
tous tufts st
perighery.
G1.IX Laptatnriz, Width ++ - Smmll, ‘Tarked. Gese of 11 duys. atns belfaves this ldentical with
of forse 1/2-4 of sparoe, pyarrhse ¥11ler's Pactilus buacslis mexi-
a BBG, Stains poly- alvsolaris, B,
chrommtionlly.
i laments of vari-
shle thisikness In
older oolontes,
Rounded
Spirtllue ®@piriiler forms of Deltioate hagy Young forms =
buoasle vigorous motility. - o ONCpat. 1ika havas Bish stesp _°n®ile "seversl Long filammts vith Tine stesp
{Fortner} Older Zettnow stain & sventually survss which dayse- in colils are fragmonted flagellae,
shows peritrichate s vers shols flatten ¢ age 2 daye if Liver-milk sosmmisted in 2 deye,
flagellas-e dingno~ plate & roduce thelr vern 307 418 rorms resosble B. fubliformis,

stia finding,

motility. &
wke oultures

show f£1lamentonl

forms,

blood platss
et e

Oing saye the motils fusiform
basil11f were this srgsniem,
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G1elR

spirillom
bugeals
{ fortnor}

G4.EVIT

Xiv.

Short BSipolarly _
statned bacilli o
gracular fnolusion
boiles, AL perie

£
3

phery gre spirillar o

forms ¢ Tilmmsnts,

Tary large & droad
1lanonts st perl~-
phery, Turns on
own long sxis often.
A leptothriz.

LAnLOthY iR,
af forms 1/;--5 of

a RBG, Stains poly=-
ohromstionlly.
Filamente of vari-
able thiokness In
wlder colonias,
Roundesd

spiriliar forms of

vigorons motility,

nlder Zettnow staln
shows paritrishate

flagallee-s diagno-
stic finding,

ams1l slightly bent
rodes %ometimes
fisttonai spirillar
forms which sre
soversl terminally
joined vibries,
41e0 has paritrie
stmte flagellse.

@lender basillus of
variable length.
smesrs show the
baateria arreuged to
simlate ranie in~
soriptions. <2
Maint staining o
umal staing,

¥idth T+

no growth

no grovth

+

no growth

no prowth

no #rowth

no rrowth

198, sniny,
mojste. Orow
into the
naiin,.

Prisble, root-
11%kas sroagtions
whieh are_
taken up ¢
ar1eficulty.
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Pars 1X
RECTOMAL STUDY OF BACTHRIA TN CLINICALLY
MORMAL OUTHD

Since ¥iller (1) thers ‘e Doon but little study devotad %o
the mtrietly sorghalogie sspects of the ornl flors, sither in the
elinionlly sormal or in the diseased mouth, Omith (8] recently hes
redirected asttention to the im ortant role that spiroehetal forss
soum %¢ plxy inm the pethomenesis of some oral lesicns. Despise the
exhanativenese of hls review, e clesr contept of their pethogenielty
esgrpes usy In Vincent's infestives the fusiform beellll wad epire=
shates sre revutedly the chief melafnetor:. lecently {10, 15, 20)
doubt has m sapressed about thelir sole repponsiblility and sonmos
what more s'tention heo bYeen devoted 1o ihe cosorpeaylng orgnhises.
Culture rethods 'ove bdeen exployed in ihe study of the olher Lasteris.
Tive does pot rermit the presticing dentiste=gr dhyveiciune«ic ude
thoae methods routinely, e must rely oz the oxamdnpiion of stelsed
sroars, Velther s eareful evnluntion of swmar dieznoses nor & Morphe
slogle tsdulciion of besteris eanpoPently normal o cerlaln resions
of the south is evalladle, 48 # prelinicery to e study of Viscent's
infee ion, this was Zesund necesemry, Jinee beoterliciogieel set.ods
are e ploved bty the dentist slmoet szolusively Tor the diegnosie of
Vincent*s infee:ions, the orosalsms supposedly esusetive of thls
dizeane 'ave recelived the grestar eltentiosn in ocur study,

Tha literaturs on oral baoterie iz sbundnmt, Topley and Viieom
{3} indicate thet the normel Tlors cocprisss chiefly nioregcscl, etaphe

yloececi, streptooucel, gram positive and rrex negative Leeflli, end
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spircoictes. They 4o not make & more specific listinge Oundel snd
Iindon (4} aseertained thatl the four pneurosossi sroups, the 1aflue
anze baciline, sad the Friedlendar dscillus wore TPeguentliy found in
haolihy woutnas They detarmined, moreover, that those orgunisme
shoved & seasonsl varisuce in incidonce, bdeing precaont in grester
marbers duriag the winter and spring sonths. VYiller {1} reported
the Isolation of more than ons hundred differest organisms from
the mouth. Lloyd and Stuert {B) doubt the value of = study of the
oral Flore. They msSsort that the difftsully in Cinding a hwalthy
mouth, torether with the saltiplielity end verisbility of e
organisms encountered mskes the osteblishosnt of bevterinl sores &
uepslesn taske, Various workers recort the slmnet eosstent presense
of the eipha hewolytic strevtoccccl in the elinlesily uormel mouth,
T™he procenie coesi, togethsr with smierceccci such sz ihe Nelsseris,
are sald to e eonsistently present,

lord@ (6] reported the prezence in the noresl of actinompostoid
orsanisns vhick on suinem pig inoculetiion produced lesions histow
lorienily idemtiesl vith those of metinonyoosis. In Pive instences
the resulis wore culturally confirred while eleven cases (the five
included) showed orgenisse morpholo-ieslily 'dentical wi5h the eolinge
myces, In 1938 thie worker with Trouet {7} stoted thet no differenve
in morvhelosy and staining rescilons could be detzeted Detweea the
aetinomyoetold ocrsanisms of the mouth =nd the demonstrably pethoe
pgsnie myilnonyoes of ihe Solffelsrael typec. Tt wag Turther noted

that the cultursl differences on contimmed devaloppent iB viitre
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vanishedewgxgent Tor the obligete mnserchicsic of the Wolffelsrsel
orgenism, lJeeslund's roported Tulfillrent of Loch's eriterie for
pathogonesis wes not conlirmed Dut wes, neverthelesa, regarded as
sufficient justificetion for sonsideripg the aciinomyoetoid orgenienm
uva part of the normel omel Clore. Vofiees {8) reports the isclation
of n Jopioapime and ivplieg thet it may resch mo incidence as high es
40 per oent, This organism has not besn sbtalned in pure culture
and ite peShopenicity is undetermised. Smith fouad Shis becterium
{leptospire trimerodonte, Moffman, 1921} in only one of 100 mouths

he exsrined, No deseripiion of ihe mouth or recion from which the
geoar was taken ®as mentioned, Heust {9) decoribes an organism,
lsptothrin recenosa, which he says is frejuently sssountered, Tiw
identity of ihis la doudted by imith. The fusiform becillii, which
are reputed o play & aymblotis role in the siidlogy of Vincent's
infections, are reported present in voricus nusbers, Smith i of
the ¢pinion that these orgenisms are present in all mouths but that
any locel disemse condition permits thelr muitipliestion, Differsut
workers have stlespted subdivision of this group of ballilll ae«
gopding o their morphelogic, cuitural, amd mtigﬁaiz structure,. A

" pecont werk by Smith {30) elsesifiss tham on & morphologieel basis

into three groups. Hine {11) hee reported the isclation of I8

streing of the fuziform declilll end suscests tha:é the extant 1o whiekh
thay depress the yli of suger broth cultures could bo used ss & basis
of olassifiention, Tumaielif? {1B) einims isclation in pure oulture

of the fusiform becillus snd advinges the phyothesis thet 1% is but
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{

& atage in the life syole of the ersl spirillium,. Nore rlemtiy
Boust {13} hea sssorted that the desoriptions of e bacilli heve
beon tesod on insdequstely stuined preporetions nd é‘;mt €8 & row
sult the murchologie, eytologie, culturul, snd Diochenmionl eharectors
istice ere confused, He foes pot belisve thet 28 pet the fusiformm
beeiliue hoe boen cultivated, Curtuell (14 eipultencously reports
suceessful iscletion of this dbecillus. Her pure sulture when ine
jected into two rels produced » Vincentelike leslon in one, Varney
i7l) after sn intensive éndy sscerinised thet morphclogy sloune
would permit rough olesuifiocsifon of the fusiform becilli iante four
groupse The pleonorphism of the strains end their vapied sppeerance
on ¢ifferent sulture medise mrkes such s distinetion inscoure. e
!ﬂmﬂn; consequenitly, & e¢lsssificntion on a basis of antisenic
structure. At the present $ime comsidersble confusion about the
orel spirochetes exists. Srith's monsgraph follows the clessifices
tiom of Nosuchi (15) and refers to 'cvenm treponemsta: T. bducesle,
Te vincentl, 7. maorodentium, T. niorodentium, T} m,m. Te
skoliodontum, snd ¥, orthodonium. Im sddition to lhese, Miller's
Spirillum sputicenum is ssid to be o iprescnt, NHoguehd {15) stotes
that the Ty vinceniti is precezt in ssmll nupbers in the normel mouth,
Oreenborg and Oreenborg [17) reported 78 per cent of 109 soenrs from
healthy gingivee ss froe Trom spirochetes, Only one of the 30 sple
rochete pusitive suesry was saléd to sontein sore timm o very fow of
these organfioms, Fifteen of the D0 showed fusifors beeilll and
spiroshetes alvo, Other suthors roport varying inoidences up to 50
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por cant. There secns %0 Lo geswral sgrocsent thet some of the
spircchetes are present in ebout 30 per eent of norsal mouths bdut
the lndlviduel identity of these aspiruchetes is not given.

The vidrics have of lste ettrected scant interest although
Miller devoted considapnble attention to them. Thelr poihocenielty
and incidence in the elinfesily sormsl wouth hes, ac far as we
know, not been determined. An etlolosicsl role in the production
of infecticus momonueleosis hes been susgested tut not proved {28),
Vibrio viridcens is belioved %o play o sydioctie role with other
orgenisms in the a'jology of Vincent's infectiona {10, 15},

The rescticn of the mouth orgenises to Orsp®s staln s ste
tracted interest of some investisstors. Plscerd's remulis, ree
ported by Nisale (18} indicete that during infeney, the lingusl
moose is domdnated by gram pesitive orgeniems tut with approache
ing ape the crom negatives supesvese, In ora) disesres the grostest
mnber of becteria i s-uln grem positivee-gl of 64 srears from
Aigensed mouths shoving sres Positive orgacisms predominating. Ye
arrived a8 the eonolusion, on what sopeers 0 us %o be an insuffie
eisnt pusber of esses, that the iye of diet did not influsuce the
ratio of grem positive to grem negative orranisms.

It is appurent thet, 12 one is to rely on & stalzed preperesion
in the diagnosis of orel lesions, s iuonledge of the Leeterial flors
pegulinre o the slinieslly norral mouth is essential, Ihile Duperous
investigations of the beeterial inhebitants of the toneiller eryple,
the alveolar sgokets, ond the pharynx heve besn made, we have besn
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unakle to discover s roport om the purely morpholozic as ects of the
baeterie found in verious recions of the mwuth. As & prelisisery

to & study of Vitcent®s {nfection thlke wes cunsidered to be of velue.

Sy ]

Fifty medical students snd nurses »ormitted us to take scears
from thelr mbuths which were first promounced elinically normel by
a doptist, A normml mouth was srbitrarily defined s one in whiah
there appesredl no evidenos of (e} gum recession, (b) pericementitis,
{e) singlvitia, {4} sotive esries, or (o) ulcerstion. Pour sites
for obteining the smoars were miscted, Thess mere {a) the linguel
surface of the lower incisors, (b} the llsgual surfesce of the lowerw
wost, -ostorior molar, {o) the sotrecee of Stenson's duet, and {&)
the entrance of Thartonts duct, The Firsl twn sites mers gelocted
on the asrurption thet they wuld bs repressrtetive loosles, the
latter two to aseertnin the s livery influeuce on the flora. A
£ mm, wire loop, oreviously flsved to iseandsscares, wes siroked in
the Jongliudiaal tooth exis or ahout the duct orifices. A& drop of
@il %ng Tluld {formaiin 10 drops, slecinl sestic seid 20 drops,
witer to 25 ¢.0.) wae plsced on s clesn now slide ané the loop them
vaed to spread the Tluld over o eirculsr ares wiose dlsnoter sas not
over 1 em., This was sir dried, rixed with heat, end stsinzed by our
mdifiertion of the OQrem ataip. The atein techuic employed wes as
follows: § per cont NeROD end 1 per cent genctien violst in proe
portions of 4115 were frealy mized sod ellowsd tc set for 7 minuten.
After washing in water, Cram's i1odine wes epplied for 2 sinutes.
Yeshing end decolerisation wms porfurmef a2 usuel., The z- unterstais,
1 per cent sarbol-fuchsin, wes applied for 40 seconds. Under Lhis
routine the soramepositive organismse essumed & deep roddish jurnle
stein while the grep-negative wers pink. This stais routine wes
found te show the morphology of the spirochetes to best adventuge
sit yet proserve mmch of the differertial value of the gram gtain.

A guantitative tabulation of the stelned orgenisms wes Qon=
sidéred Irpossible of schievermnt wine to the uncertein feotors
of: (1) salivery dilution, (2} veristion in sres coversd ty the
gresr on the slide, and {3) varistion in srea ‘rom which the smesy
was taken, A quelitative evalustion was done, ascuming tiet regorie
less of the factors {:troducing error iate the guuniitative study,
the praportiones of the misro-crganisns $o each sther would ressin
relutivoly censtant, Acgordinsly the crgemism cccurring oftenest
in ten fieldas wns rated four plus, the next rost Treguent a Liree
plug. If 2 consldercble nunder were prosent but yet outnuebered
by two other types, = two plus rating wes given, Anything sise
presont wes connidéred ome plus.
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The bevteris were classified on & vosis of gras-resetion and
porphology. The banis for differestisting the spirceiseies was
taxen Trom Smith {2) end Nogueni {15). It 1= given here:s l.e==T.
bueenlies A wide orgonlex with irregulsr simmoue scils, variable
in lengih, deeply siaining, and blunt onded, .7, viccanti.
Helf the t joknese of T. busesle, irresul-r spirsls usuclly 3 to 6
in rasber, terering ends, veedily astained, S.-+7, macrodentium.
About the sise of 7. vincenti but with tighter regulsr coils, short,
sharp ends, and alighter stalning intensitys &Ge=eT, microdentiup,
Thinner thatn the above but with lighteset regular spirsls, Sepersd
ends, s»d “irinished staining intenelity. S.==T, miccsum and T.
pallidur, These twe orcenians, the former rerutedly a eymbiote
fu the production af Vincent's infections snd the lstter found in
syphilitice lesions of the mouth, ore morvhelogleally ifndistinguishe
able from T. miarcdentium. They were included under the lutler
name, 1ts baing undersicod thet T, siercdestium mighi sigaify
either that orgeniom or 7. pallidum or T. sueosuns The serologie
onl sesis for syphiiis wore nepetive in sll the experisental subjests
in thie series so it 18 very uniikely tist T, pallidum wes isoludede
even 1f 1% esuld be eteined, = feet reportedly imposszibl: of sehieves
meat with the remgeste used, B.--T, sholicdontum, A asall orgasiss
with irresuler solls, thia body, and tepering esds, poorly steining
ané seesurlng over-all £ to 4 nicre, %.~T. ortbodontun, Jorphciozie
eally Indistinsmisheble from the skoliodontum end ineluded under
thet nenes O.~=lLeptospire trimercdonta. A delicete, thic orpeniss
with tisht=sei spirels snd the hooked ends typlesl of the lepteerirse,

KEPLYS
The results sre surperized in the socorpanying tadleas, Thet
" apliroshetes ftogethir with Tusiform teeilli srs found iz 45 cut of 49
aoresl mouths is In itself suspestive, Of the ¢ moaths not denone
strating these I orpanisns, 3 herborsd fusiform bseilli. In ot leest
10 of the 45 fusiform besilli and spirociete positive mduths, scears
wore indistic uish-ble Trom thome ewtn.in-tf in casse of esute Vincest's
infoctinne, Y% wes roted thnt when desquonmted epithellsl cells were
exgountared the vacteris usuelly cecupied the periphesy of the cell
with but & few in the reranuclear rerion. This sugreats thel the
intercellolar coment subntence saffords better growth fecilities for

the hecterin than the celld itself, The porisl of «niry for meny
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pathogens mmy thus de sreculstively expluined,

Table I shows the inoldente of ithe beoterie found ia smesrs from
sach of the 4 locations is the mouth. It 8 to be noted thei, wille
& cwrtein bacterium ney be present in & high per cent of cuses, it
does not secesserily dominete the filed, The gramp positive beeillf
tre sxcepiions to this, es they tend to redominate, OGram positive
staphyloececi sre pressnt in grester frequence and grester nusdors
in the resion of the posterior inferior molsr than st say otbher site.
This smy be of some help in sxplainicg She fast that this ressten 18
the comronest 2ite of postesxtractive iofectious complication.

A sigaifionnt faet i revesled in Teble }¥. The frecuency of
ocourrensse of the gspiroc:etal forms atout the teeth sad theisr relstive
scurcily sbout the orifices of the duets supgesis sue of two things:
eithor the testh afford same growih sromoting festor, or the salive
exearte an fnhibitory effect, It iz apparent from the facts hers that
the dlspnosis of @ Vinesnot*s infeetion chiefly on the fipding of
fusiforam becillfi and asirochsies sughi to be aade wiih dutition, ese
pecinily Lif the losion is in the peradentel rec-ion. Table III sube
stantistes thies essertion. Here it wiil be cbserved that ihe jne
eldonge of fusifors baeilll and spilroohetes $8 quite hiszh in the
region of the teeth but very low pear the dusts. It is slao notes
worthy that the presence of spircc-stes unactompesiod by fusiform
bBeallli, or the reverse, 18 rare. Tunnicliff's ileory of the idantity
of these two crpsnlams offers an Interesting te tative explsuation,

Of particular {uterest %6 us was the high iscléesss of meti-



37

nomyestold forps and of fusiform becilili, ss shown in Table IV,
castellani {83) end MasVarlan {24) lwve desorided mouth iufsctions
due to pathogenle forms of & morghelosy similer o ibs orpenisss
we cbeerved, It woeld seem plausible thut thess organisss may be
potentinlly pathogenis and that they, under conditions of lowered
local resistence, may play a primary rele is the productiosn of e
siinfonl syndrome reedily mistaken for Vicgent's lafestios. It is
eur cpinjom that the purt the higher besterisl forms plsy in the
sroduction of mouth patholoxy has not boen sufficiently inveeligatsi,
The epproach $o i1his mmet bo through & study of the erganisms pro~
seat iz the clinisally norssl mouth. Table IV indicctes the high
ineldence in this wveriety of mouth.
PISCUStIGE

From the stendpoint of cral diseeses, particularly Viceent's
fateation, it would appesyr that ithe amear eazowination iz open to
‘migsintorpretation, It is apparent thet, if 10 cut of 40 now-
disessed mouths show the teeterisl pleturs of sz ccute Vincent's
ianfectiion, sneers in such imstawces sould readily lesd cne $0 COE~
gider hirgalf dealing with o Vincent's infection when sstunlly the
lesion was of another sticlogy end entirely cagied by the basterisl
pleture of Vincent's infectione-a piclure we cosclude is noreal %o
80 per cant of non-diseared mouths, Clinicel siges mmust be held of
more iwportance than & baedterial exssinstion and, sven ip the pree
ssnce of typicelly positive alides, 1f the clisleal appsurence is

not conplete the digrncales of & Vicee §% infection is insecure.



58

The isportaccs of fumgl in mouth disesses ought nel o be
gvérlooked, In the sxmmination of the Z0G slides were reported,
we wars impressed by ihe frequeney of ccourrence of the bigher
basteriel forms, Becsuse of their morpholegis simileriiy to the
setinosyess, all wers resdorded under the hesdisg of seilscuyeeteld
orgeuiswe. Any relatively long fllemestous form whiek showed aimoatl
rectansuler snde or evidense of bresching wes jneluded in this
sategory. The coge of mistexing e higrer Tor & lower bavterial fors
in poutine smear sxsminations iz cbvious. A frasment of a myeslium,
wers one not perticular lo sote the ususl abruptness of the ends,
gould be misteien for » Nusiform basillus,.

The walidity of & morphologie olassificstion of the variocus
trepenessta rust be guostioned. A8 yet not all the oral trepcnee
pats hove bheen obtained in ure euliturs., Uonsequesntly, limits of
speeific morpholopy have not been defined, nor may one exoluds the
posaibilisy, for example, of T. skollodoutum boing & postedivisiomal
or warisnt phuse of T. visesnti, The more fulflillssnt of vorpho-
logie eriteria doss not conutitote identificetion. The various
treponerets as yot uastedled in wre culture may heve forss »hieh
solneide, under certain cocdiilouns, with thome atirikduted So the
mpore thorouchly studled speelss, Ope i3 probebly Justified inm
coneluding, if s number of orgenisms iz & preperation answer the
deseription, thet one of the better dudied spooles im present. The
fdentifivcotion of individusl orguuisms iz =g yet Impossible.

Nore recent gtudies of suseroble mouth bLectoris mmy sontribuile
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ek to a botter understending of oral divesses, Jins {£5) hes
discovared pew sneerchbie Pfores whieh may play sn importent vols in
the profuction of diawesa, The newly discovered Beoterine melsnince
renioum (25 end 26) way bove consideradble importanee wot only in
eral, but aleo in systemic disesne.

Ve feel, 88 a result of this facomplete gtudy, thot the disgnosis
of Vinscent's infection from & sweer prepsration slone ousht mot to be
made. If 8 positive slide Is found, it ehculd be sonsidered of little
significence, aincs we have found that scwe 20 per sent of alinjeally
noreal moutbs show fesiform daoillf and spivcchetes in sumbers suf-
ficlont %o warrant a dlssnosis of ecute Viccent's {nfection, The
negeiive slide iz ihe presence of positive ecliniaal sizna, however,
should ¢ause one to conelder s dimgmosis of ﬁmmt*a infection with
srapticion,

Y T

An lnvestigetion end morphologloel tebulution of the baoteris

found in & locntions in 50 clinicslly mormel mouths is rejorted.
Proe the hich ineldence of fusiform becilii and spirochetes, 1t is
corcluded thet the dlegnosis f Vinsent's infection ehiefly on the
appearance of a smwear provaretion is of guestioseble mocuracy, At~
tontion s directed to the frequent cecurrense of hirsher bueterisl

farra,
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TABLE 1

Prinelipel beeterindl forme engcuntered in 50 porsal southa

Fer Cent Incidence Fer Cent In which ore~
Tyoe of cvrganises - donloeting
Lul A JL.P M, 8.1, _]!‘ o) L.P.EJ2.D, B,D,

Trem & DRCIIlus = = o s o o o | OF 8 | W0 o0 |
Oram « B2ciilug o « » 4 2 » & | & 86 B 20 iz
Grem 4 ntapﬁylmacwt e »x s | 70 78 94 28 b £
VALIFIO o o s « ¢ 2 e ¢ s s s o) U6 64 | 48 %1 & J¢C
Oram 4 41plodooous + « + » « o | 42 34 £ & 22 |8
Gyem 4 Cocoohscillus , . + « « | 38 24 0 4 & J=
Grem - ataphyloscoous , « « o | 28 b 5] 14 4 0 (4
Gram & SULODLCOOCOUE 4 4 + » o | 22 26 18 v g jo
Grem » @LploRosoUuSs « o o « « o] 18 22 36 ¢ 4 10
Grum - Coscodeeillus o o o o of 8 is - o 2 2 {0

Lxlal o » Jower fisgual antericr recion,
LaVsle & lLower posterior molar.
Selle » Stenson's Duct.

T » Tharton®s Duot.



Regleonal incideves of

the

TRELE XX

various $reponesnts in 50 normal wouths

L St S S0 S R

ey Cent ineidence

Crganiseos e

l Lalooite LaPadi, A0 ol

: Spirilium & o ¢ o 5 4 ¢ s 2 0 ¢ 0 » 38 20 8 2
To ¥ineantl ¢« o v ¢ ¢ 2 2 ¢ s ¢ » » 36 46 & i

Te Paoyedentitll « « o o # ¢ 2 » = » b &2 8 3

Te microdentium « « « s o ¢ » « » & ] 20 2 Lo

Te DURCRIL & o 00 2 9 v © o ¢ o » » 16 is & 2

Te 820150000%R 5 o« ¢ 2 4 » ¢« & o « 10 iz g &
leplospira Trinerodonts « +« « « » » o 4 G G




TARLE I11

Go-inoidence of spirosheles and Musiform becilll in 50 noresl mouths

ier et Iucidopnoe
Organisss — i
Laf-m"—h Lw"ol"t Snﬁ. -#GI-N
] ) {2
Spircohetes and fusiformd « « « « » Bi 78 16 14
Spirochates without fusiforsd « + « ) & 10 4
Yasiforms without spiroghetas ., . « 41 2 0 ¢
i
TABLE IV
fopional 41 tritution of fusiform dmeilli and ectinomgyeetold forse in 00
aoriml pouihs
For Ceut Iancidence
(epnnisps
LGL*"‘ LI‘}.OI‘ 311:& ‘.F"
Mfm&uii]ﬂn.nichtib ﬂ 8o 1& ;-"
Aotinompeetolds « « o 4 o v 6 & 8 = 61 i G4 3L 41
L




Fart Three

*iycotie Ciapivitis: & case report.”

Cestellani, Todge, Fenriel snd other mycolopists have des-
eribed jesions of the orel smeous perbrabes resuliing from monllie
infection, Thrush in children is perheps the best iknown of oral
disesces of rycolozie origin, Veriocus workers heve cslled stteantion
to the inportance of considering hisher becterisl formmg in the
etislony of stubbkorn, iveatvent resistant mouth lesions. A euse in
point is roported hepve,

CASE RTONT

A slxty vesr old white fepsie sntored the Gut-patient Service
of the University of Uregon Yedieml School cowpleipnivg of turaing
end poderele tenderness of the gingivee, Three yesre prior to
entrance she had suffered & cerebral vesculer scelident witich left
her with a pertisl hemiplegin. OShortly efter tuls, she noted a
seriss of vosicles eppearing over both sapecis of the glnzivas.
These a2t firsi were productive of discoriort valy by virtue of
their ohysicel dimensicna, Within a periocd of two weeks, the
vesicias ﬂraqéadeﬂ thre pustuletion o ulcerstion et which lise
the les oms beceme more extensive, soreadinz to involve the fremu-~
Ium linpuee, the uvula, and the soft pslate as well as the gingival
tinqne. At the time of the ettack, the patisnt suffered from general
maleise of only sodercte severity. 5She oonsulted e dentist who
cauteorized the lesions wilh a substance the petient stetes was
ahremim aclid, This treatment secomplished = ptrtiﬁl'tﬂﬂ?oﬂuiﬁn of

the symptoms, After aprroxirstely two months the lecions graduslily



resaded leaving s residusl hyperaesthesia of the singives whichind
pevar been eatirely subalided, She hed suffered Tseveral”™ attocks
;&nlli-.r to this initisl one, but they hed sll besn of iessened
ssverity. There wms nec history of sethme, bhay lever, urticaria,
or other sllergie complainte,

On sxarinetion, the gingivee were found Lo be rolled, bright
red ip color with a trenslucent appearsnce, zoderetoely Tirm, smooth,
shing, sand maaily induced to bléed. Yo ecsleulus or gruss evidence
of pus potkets wes discernible. Ovsr the posterior purticn of tle
palate thsre wes s ~reylsh, reticuleted, sasily detached mocbrane
with & dusky “lulsh peripherye. There wes oo odor end po reglonal
lyephadenitis,

Bith the exveption of a slight relstive leugopsiis the blood
and urine studies were negative., The ¥esserrsn resciion wes nogse-
tive, The basal metabolie rete was slighily lowered. Ne marked
respticon wag dotectsd o (he common silarceus. Blucd agar cultures,
15 nddition to the usunl orel flore, yieslded a Dwigus whose sharsgtere
{stics are detuiled balow, |

The patient*s blood arum egslutinmted & saline suspension of
tie organism o & titre of 1:10Z4 in one insgte.ce Dutl this was not
ganfirred on susequent szslutinstion tests, . phenclized saline
pugpension of the orgenise tekon Irom 2 Sebsursdd*s slsat growth
at 96 hwurs and adjusted to a turdidity of 3 on the BaS0inephe-

Joweltric scale peva an srythomatous whesl 1.5 e¢n in diameter at
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48 hours when (.008.¢. was injecled intre-tutssecusly. This whosl
remained visihle Tor sim ronths after the lgjectlion, besoming sli ntly
pigmanted,

On the essumpiion that the organiss was & monilies snd probably
the eticloric agent in thie fnstence, the patient wee givean 0.5 prur
of thyrel in espsules b.i.d. and this surplerented with ague Shymolis

mouth weghres t.l.de. After two weeks of this treatment, the pstisnt

el o f s
b R 18 e v e

[+

e - 3 e .
I ol symolons abteribu >

AV e danh ey B srame
us0d S0 mild masteitis and the thymcl

517

ey
(34

dimeontinued, Yo improverent was noted subjectively or object-

4

ively. Teeling that sn sllergy misht play & role, the putisnt vas
miven 0,50 oo of the phenclized test suspension suleutaseously three
tires & week. This was gredually incressed over & period of two
months time to 0.0 ee. AL the and of this period, the gune had

lest their shiny inflened appesrence. They ¢id not bleed on pres-
sure. The burning senselion hed dimighed and the peticnt steted
thnt her pouth felt bettar than it hed for several yesrs. At this

time, she suddenly left the clinicand further study was impossible.

Leboretory Study of the Organiem
o partioulsy ettenpt was rede to identify the orgenism, It

was f‘nundﬁ efter an examination of the !itermture that eseh myeolo-
gist hed s differsnt coneept of nomencleture amd tiat little sgree-
ment existed ss to Lthe cheremeteristics of even the geonersl. An

objective listing of the growth charscterlstiics wos then considered

0 bo robebly of more value, When & generally sccepted pycolosicsl



L

nomenclature 1a devised 1% mey be that the osliural remciioss listed
here will Be found Yo heve boen sufTislently extensive tu persmit
fdentifiantion,

Clate desstlions

Teble one illustrates the colonial and misroscople ghsrseters
{stics, 1% will be noted thet s BOE suorore infusion sger 32 the
only medium which zives n grossly detsotable variniion from the
usual snperpancs of the enlony.

Pabie twe sives the somposition of the sxperimental medls
degoribed by musher in Tehie onas,

Tasble three zives the blochamiecnl resctlons of the differest
gueaprn, Tho orgsnism sp arently utilizes slugoes and 18 cepeble of
spilitioe it off from the disegharided, meitoss end ucTose. .Tht
meohenisr of {68 utilizetion is not eleur, 1% i@ locienl to sosune
thot were the moleculny dissclution to proeesed ny the comunnly ac-
geptad routes, the atatrsstion of the Cu: moiety Trom o hexges,
lemvin® & pentose , fpom & pentose = tetrose, aud 80 on, thed
thaae intermedizte sutatonses would be Just ss resdily utilized
by the orcenism ag the cluccse, This, however, dass nol oulul,

The organiss does ot srow on mudie enriched by any of these sube

stanoes. Iasuffiotont detr is ot hand to warrsat ooeculstion oo

this -rocess, vhich is prodably of scsderde Intere i only. riute

one !llustrates the microsecpie sopssrance of the orgunisu,
STEREY

L cnse ig revorted by swolople ginsiultls, shich apparently
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responded $o .desensitization. The cultursl und * logshemienl

gharantoristics of the isolated fune.e are tnbulsted,
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TABLE TWGQ

Sorpogition of Exnerirental Vedis

Txperinental Vedla Permey Subslonces Added Jgantity doed

Oroup Number
Hupber (ne Meat Infusion Asparegin i0 wg per plaste
lgar
Jtephyrloscucus flltrate Ueboa per plete
Mrlie aeid 10 mg 4°20 mg por plate
Aapurtic sold 10 mg 4 80 mg per plote
¥ " BMwg* = » » #
foaclis acid iC and 80 = per plate
Punber Two Pent Eztrast {love 211 2 aini as per plate
fear
» Thmial 10 mg 1 pinte
THEbET Thive Fiain sgur Suerese 14 & go of 40f solution
baltrose 14 8ce of s -
reetose 2oc of 40 K -
Slueose 14 2 0c of 400 »
Tugber Tour leliri sosr Gentian violet 1 ¢ 2 sinlpis of 2% sclusl
. Neethyleru Tlue 142 » . ¢ .
" Hothing
Yert Infusién Hhanmose 10 o
Urea 20 =g
Heffinone A0 =g
Inulin 10 =g
Sorbitsl 10 oy
Anyl wlachol S minims per plute
bethnnol a = . -
Slactose 1 oe of 10 aclution

leetic HReid % minime per plsie
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Biochenicel rentions of Pungus lsolsted from
Onse of Shronle Glagivitis

24 hrs,

Vedium 78 hra. Goreent
Slucnse broth AGT ACT Turvld growth
raltose broth A 40T Turhib @ surfese pellicle

Lagtose broth
Suerose broth
Jennilt broth

Yizin  broth

Orowth alight Orowth slipht
Srowth silght A
irowth ellsht Heawvy growth

Blight growth S1light growth

ROAG . mrowth i tube bult,
Turbid unifornly
Ho AC heavy sodimont

foderete turbtedlisy






