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DIRE CTED, by t he Sc ie n ti fic 

A
s 

F oundation a nd Research Commis­
sion, this dep artment bas been 

making s pecia l inv estigation s to estab­
lisb method s for th e identifi cation and 
diff erentiation of pathogeuic and non-pa­
th og eni c: orga n is ms of th e mou th and 
its lesious . This is a prelimiuary 
and partial report, made at th is 
tim e to ass is t those who are with 
difficulty, taking up the s tudv of enda­
m ebae, to out line so me of the as yet un­
answe red problems r elaLing thereto and 
to sug ge s t sorue lines of parallel wor k 
for the co-o pera tion of those of the pro­
i'ess ion who may be in a position to a s ­
s is t iu th eir solu tio n. 

The probl em th at is m ost vita lly co n­
cern ing t he den tal protesst on at th ls 
moment is , apparently, . the relation of 
e udamebic iufection to so ca lle d pyorrhea 
al veola ri s a nd tli e possibility '; of it s cure 
with eme tiue. (1) The mic roscopic study 
is on e esse n t ia l line of approa ch a nd in 
order to provid e a correct conception of 
Wha t may be seen in the mi cro scopi c 
field, we will ,firs t revi ew th e char ac ­
te ristics of the. li ving o r ganis ms. "We 
should see and s tudy reprod ncttcns of 
them Which reveal their norm al individ­
ualities , in cluding not on ly th eir ph ysi cal 
fo r ms but al so . their natural m ovem en ts 
in life's p rocesses . Ther e is as muc h dif­

feren ce in t he a pp earance of so m e or­
gau is ms, wh en li ving n orrn n.lly an d wh en 
dr ied and s tained, as in th e swimming 
s wa n or th e bounding deer when see n at 
horn e in t he i r haunts or when th ei r skius 
a re h anging in a tannery . W e ca n le aru 
to identify the swan or th e deer by th eir 
s kins in th e tannery 0 1' t he organis ms 
of the mouth in th e s tained slide, but we 
have n o t learned to know th em an d thei r 
in clivlduali ti es, manners and habits until 
we ha ve becom e fa m iliar with them in 
th eir natnral en vironments, We have 
found th e moti on pictures to be by far the 
best means fo r studying th e habits of 
mou th organisms, fo r by th is m eth od we 
ca u make th em do th e same a ct ove r an d 
over, with n ormal rapidity o r with a ny 
de si r ed s low ness. While our studies ha ve 
included various organ is ms of the m outh , 
we will p resent h ere ch iefly studies of 
the norm a l vital mo tions of th e enda­
m chae an d the ir relati ons t o pyorr hea 
a lveola r ts , U nr ortunately, it is impossi ­
ble to ade quate ly illustrate in still pic­
tures what is s bown iu motion prc tnre s. 
h owev e r, a goo d id ea ca n be gotten by 
taking out pi ctures fr om t he series a t 
definite in terval s , As indica ted, n ea rl y 
a ll of these sh ow n are selected at one­
half second in tervals o f time, where the 
pictures a re taken 16 to 20 per minu te , 
In these sho wn, h oweve r, we hav e en­
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larged th e organisms l o nea rly fill the 
field , especia lly to il lustrate th ei r phy sic al 
cha ractertatics an d thei r successive ry th­
mic, modul ating variations wbic h as seen, 
are ve ry differen t w ith diffe re nt types and 
species of eniame bae. We find tha t tb e 

Fi S. 

Grasse (1879), (4 ) ame ba gtngivallt s of 
Gros (1849) , (51 and the ameba of Flex­
ne r (1892) (6) . Ctnavaro (7) was lhe fir s t 
to r ecogni ze its encysted or spo re forms. 
It is pres ent in varying form s in th e 
hu man m ou th unde r varying co nditions 
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Dndam ebu bu ccat ls. Unsta iu ed llvlng orgnnisrn. 
pseudopods as r ecorded n L half second 

species predomi natin g may va ry with 
th e location and tb e t ime of tbe yea r, 
in the same mo uth under ce rtain 
con ditions, as Indicated la ter. F ig . 1 
sh ows a typ ical endameba (1) bu ccalis or 
Prowa zek (1904) (2) whic h is proba bly 
the same a s endame ba buccali s nf Stern­
berg (1862) , (3) the ameba den talis of 

showing its rnolillty nnd progr essrv e cha nges of 
per iods for twelve seconds . (See text.) 

r eferred to la ter. Its si ze var ies f ro m 6 
to 30 microns (o ne fo ur thous a ndt h to 
one e ight hundredth of an inch in diam­
e ter .) W hen active i t th rows ou t a few 
Iob oss pseudopods, which ha-ve a defini te 
indep en dent tho consecu tive moveme nt 
which is clearly s how n in th ese un­
s tai ne d il lustrations fr om lif e. T his Fig. 
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1 shows t he su ccessive changes that hav e 
occurre d at the end of each half secon d 
fo r tw elve consecutive se conds . Seven 
pictures have heen cut out between ea ch 
of th es e. In the upp er row of: s ix views 
you will n ote that tb e low er outline re­
mains practically con stant, whil e su cces­
si ve thrusts are made with the wall of 
th e ectos arc first to tb e left and th en up­
ward towards tbe two eryth rocy tes . In 
the second row the upper border sh ows 
practicall y constan t, While th e thrusts 

F ig. 

dom more pointed th an shown at A in 
Fig. 1­

It is su ggested by many that the en­
dam ehae hav e a definite phagocytic ac­
tion an d ta ke up bacteria. It is difficul t 
to s ta te what a ll th e ingested matt er 
consists of and also difficult to differenti· 
ate it from certain s truc tura l parts such 
as nuclei , which are at tim es even as 
large as a leukocyte. Fig. 2 illustrates 
th e appearance of this material espe­
cia lly well. Letter B indicates th e s tiff 

2. 

• I 

l):ndameba buc cali s . Il lustrating nuclei, inge sted 
ectopl asm and ecto sarc, 

are do wnw ard, first toward the right and 
then toward the Ie Ct. In the third row 
th e upper border bas cha nged bu t little, 
hut th e thrust is farther towards the left 
and in the fourth row , while th e lower 
border remains ab out constant, th e me­
tion has been ex erted ag ain successively 
more and more in an upward direction . 
During this time, tbe endosarc, including 
th e granular mass within bas c ha nged 
r elativ ely little as shown by til e loca­
tion of its nuclei and inges ted ma terial. 
The r ed blood corpuscles sho wn in th e 
th ree upp er ro ws give a good conception 
of th e relative size of the end ameb a. 
With this species th e ps eudopod is sel­

matter' and bacteria , also a t A and II th e 
a"u second Int ervals. 

shor t blunt pseudop od with its limiting 
membrane, and letter A, its gla ssy hya­
line ec to plasm . They hav e a s'ligh Lly 

yellowish tint, givin g a color between 
th at of a leukocyte aud a r ed hlo od cell. 
F requently in extra good specimens the 
ec tosarc with i ts contained protoplasm 
see ms to be r elati vely large in proportion 
to it s contained granular endosa rc a nd 
gives th e ap pearanc e that th e latter is 
floating with iu it. In th e se specime ns 
lhere are usually se ve ra l ver y large 
blunt pseudopods present at on ce, tho 
n ote, as pr eviously s la ted. only one i s 
motile at a time. The se cha racteris tics 
a re sh own es pecia lly well in Fig. 3. 
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It frequently occurs tha t it is exceed­
ing ly difficult to differen ti ate ex te rnal 
foreign matter fr om the s tr uc tur al pa rts 
of th e enda rnebae. heca use of their being 
superimpose d. This is particularly we ll 
illustra ted in Fig. 4 where, by knowing 
that this species , endam eba bu ccal ls, does 

Fig. 

It s form may vary fro m a narrow worm 
like st r uc ture to nearly or actually 
round, ac cording to th e conditions. When 
motile it pr ojects a pseudopod in th e 
direction it desir es to mov e and gra du­
ally extends this until its ec tosarc is in 
th e form of a long loop with it s rerrac­

3. 

Eu dam eba bu ccans. S howin g differe n tiatl ou of endosarc an d succe asive, but s ingle project ieus or 
pseud opods. Ha lf secoud in ter vn.ls. 

not extend long pseudopods, as this view 
would se em to iudi cate we would recog­
nize th at lh e appar en t pseudopod is an 
erythrocy te and so me a djoining foreign 
material. The apparen t effect of this is 
that of a slowly extending ps eudopod. 

T he other common sp ecies is kn own as 
en dameba Kartulist , discovered by Kar­
tulis (8) in Eg ypt , th e morphology or 
whicb is distinctly differenl fro m the 
prece diu g whe n seen in its na tural sta te , 
but wb.ich, according to the mann er of 
its dying, may tak e on forms quite un ­
natural to it in lif e an d Whic h mor e 
c los ely r esemble t he endameba bu ccalis . 

tile protoplasm pr actically all in advan ce 
of th e granular mass. 

F igure 5 s hows an endameba at' th is 
spe cies , s ta r ti ng out on a journey, as 
seen in the first picture in tb e upper left., 
You will note t ha t th e condi tio n ju st ''-.\ 
spoke n of clearly obta ins . In the se cond " 
pictnre, one-half second later, we se e the 
gr anular mass flowing within th e pseu­
dopod . Uulike the species bu cca-lis, just 
des cribed, this va rie ty con tin ues ils pro­
jec ti on almost enLirely in one direction, 
wh ich giv es us th e ettect of a repeat edl y 
ex te nded s ingle pseudopod. It will be 
not ed t hat a t th e time the gr an ular mass 
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is mov ing wi th in the ectosar c, th ere is 
rio motion of the latter and when , a s 
shown in pictures 3 and 4, the pseudopod 
is moving forward again ther e is practi-

Fig. 

of th e organ isms has been moved fo r ward, 
in ot he r words, it has rem ained as an 
anchor to pusb tb e oth er forward. After 
th e organism gets under way, as sha'wn 

4. 

En da meba bu ccal is. Showlng relative size to a re d bl ood cell , al so a super trnpos lfio rr 'lith for­
elgn ma ter la l giv in g the false app ea ra nc e of a pse ud opod. Half second intervals. 

ca.lly no m oti on of th e endosarc a nd its 
granular con te n ts . In thi s variety it is 
ve ry inu cb more difficult to differentiate 
th e endosarc f rom tb e ec tosarc, partly 

j)'ig, 

};tldumoba Kartuli s i. Sho wlng orga rusui s ~a rti ng 

Hair s econd 

because of th e migratory na ture and 
ha bit of th e orga nis m. P ictures 4 and 5 
illustrate how the least adv anced end of 
th e organism has scarce ly started to 
move or change its contonr until th e ma ss 

in the second row, particularly in th e 
last tw o pictures , representing a total of 
six seconds , it has e longate d until it 
ha s become a narro w wormlike structure 

5. 

on a journey n no u s progress in six seco nds. 
in te rvals 

a nd has practi cally doubled in len gth. 
It should be noted that th e organism 
covers n ea r ly twice tb e s quare surface 
in th e last of this ser ie s as in tb e fir st. 
This may be du e, in a large part, to a 
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thinning of its depth in th e plane of the 
field , but care ful observation has often 
suggested that the organism actually 
takes in fluid, thereby distending its e c­
to sarc, or outer limiting m embrane, to 
enahle it s les s plasti c endosarc to be 
more easily moved within it. This spe­
cie s usually ha s two nucl ei, varying in 
s ize, besides va ryi ng quantities of gran­
ular material, whlch may be ba cteria and 
in gested material, according to the cir­
cums tanc es. It is not definitely known 

Fi g. 

I I 

contained In a const r ic ted limiting 
sh eath. In the first picture th ey are 
see n clo se together and in th e s econd 
on e, one-ha lf secon d later, one nucl ei, 
bas moved forward to a n ew position , 
leaving th e other in its origi na l location. 
By one and one-hal f secon ds later, as 
show n in. th e 5th picture, the second 
nu cl eus has m ov ed up to the location 
of th e fir st and tbe rapidity of thi s mo­
tion is clea r ly i ndica te d by the fact that 
in th e 4th picture they are a t about th ei r 

C. 

• I • • I • 

E ndameba Jrartull si. Shomng uuclei and sur rn u u dlng nourl sh ing vacuoles A. and B. See text,
 
Half seco nd in tervals .
 

how endam eba reproduce, but it is gen­
erall y suppose d that it is by trans vers e 
division a nd by some it is contende d t ha t 
th ey do so by means of div ision betwe en 
til e double nu clei. (9) It is s ign ific a nt to 
note from th ese Illustrati on s, as sho wn 
particularly in figure 6, th e clea r ly de­
fined doubl e nuclei , whic h clearly dif­
fere nti a tes this species fr om th e 
h istoly ti ca found in t he colon, which 
multipli es by fragm entation of the 
chroma tin, th e remnant of the nucl ei 
itself being expelled fr om the cyst. Fig­
ure 6 a ls o shows ve ry beautifully, an d 
which oft en ca n not be seen in s t ained 
sp eclmens. that the double nuclei are not 

maximum dis tance apart and the 5th , 
on e-half sec on d later, th ey are clos e to­
gether. This motion is ve ry sp ectacular 
wh en seen in the motion pictures, fOI- in 
ea ch of these ser ies th e intervening 
steps , covered by se ven pictures, have 
be en left out. Fi gure 6 al so illu strat e ~' 
the cumbersomenes s of th e organism, as 
shown by th e difficulty it has in chan g­
in g' its course. In the last pi cture of the 
upper ro w it has decided to ch an ge its 
direction and it m oves the mass of .l ts 
hody much as a company of so ldiers 
would be marched around a corner, sel­
dom cutting the corners. The halo s ur­
r ounding these nuclei, shown with pa l" 
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ticul ar clearness in letters A and B, are 
supposed , by som e, to be nourishing vac ­
uol es for the nuclei. We have ne ver 
seen any cou trac tile- vacuol es in a ny 
spec ies, It is ve ry s ign ificant th at, in 
the fixed slides that have come t o us 
from va rious parts of th e country, to be 
spoken of later, we hav e seen ve ry few, 
if any, illu strations of th ese progressive 
ph en omena, as tllere se ems to be are· 
la xin g of tbe or ganism to quite a univer­
sa l s ta te with deatb . It is a very f re ­

• • 

, 
. t 

• 

: , 

Endarneba Ka rt ults]. Showi ng ra te of mtgra tton. 

quent exper ienc e th at when this typ e of 
or gani sm is first observed on th e s lide 
that i t is club shap e .ln form , es pecially 
so if seen ve ry qui ckl y after mo unting, 
whi ch sugges ts th at this is a normal 
poise and one it takes in its natural 
uourisbin g pr ocess in its habitat. W hen 
warmed on t be artifici al s tage it fre­
quently occurs that the organism be­
comes quite rapidly motile and will quite 
rapi dly migra te aCl'OSS th e field . This 
is par tic ular ly we ll illu strated in figure 
7, in th e first of wh ich it ha s that char­
acte rtstic club shape appearance and in 
six seconds ha s gotten under way and 
has mi grated a consi de rable distance, as 
measured by th e dime ns ion of Its own 

body. In other words, with a combina­
ti on of len ses giving about 600 magnifi­
cations, th e organism 'will cro ss th e field 
in about three minutes . This figure al so 
s hows tbe migrator y movement of th e 
nucl ei, spoken of in connection with th e 
pr evious figure. Fi gure 8 sh ows an ex­
ceptionall y rapid motility, in which in 
six seconds th e or ganism ha s mov ed, 
vir tuall y, half i ts own length . This is an 
unusual motility for tb is organism. We 
are all familiar with the fac t that the 

Fli 7. 

I • I • • • 

Total ti me si x se conds . Half second tn tcrvals. 

root of a tree, as of a willow, 'can pass 
thru a n exc ee ding ly flue and tortu­
rous opening in a clay til e and expand 
on the other s ide to ultimately blo ck the 
se wer , formin g a ve rttable ne t work . 
Thi s property of making its c ro ss s ec­
ti on exceeding ly narrow a nd of project­
ing and dragging it s elf thru exceed· 
ing ly fin e and torturous open ings within 
th e mass of a material, is particularly 
charac te ri s tic of thi s species, for we 
have seen it come to an a ppa ren tly irn­
pen etrable bl ockad e an d force a hairlike 
figure in to th e mass slowly, but forcibly 
pr ojecting the fiuger until i t has ex te nd­
ed a long distan ce into it, and finall y 
by enla rgi ng the end of th e finger and 
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using it as an anchor to slow ly, but sure­
ly, drag its body in to th e meshes, and 
even tho i t has been compelled to elon­
gate itself in almost hair like structure, 
it wou ld finalJy immerge on the other 
side and assume its original form and 
proceed Oil its jo urney. Th is is a good 
illu stration of how tills or ganism may 
enter into and between the cells of liv ­
ing tis su es and migrate to various parts 
of the body, as indicated by th e ca se we 
speak of later, in whi ch we have actu­

lng the endameba. T he reason, however, 
is not known to us . The a sso ciation or 
en da meba with Iept othrt x bas al so been 
mentioned by Barrett . (10) It fr equ ently 
happens that a s ta ined specimen will re ­
veal that the organism has but one nu­
cl eus when, in fa ct, tbere are two, but 
they are superimposed. This could not 
be demonstrated ordinarily but is clear ly 
illu strated in figu re 9, in which, in the 
first picture, we see clearly two distinct 
nu clei . In th e sec ond picture th ey are 

} ';g . 8. 

• I 

lY . Q q T. • 
Enda meba Kartul ;sL ShowIn g unusua.ll r rap td mtgra.u oo . Tola l lime sl:l: seconds. 

ally found it within th e human ti ssue. 
It is exceedingly in teresting that this 
speci es seems to dislike greatly to have 
death overtake it in th e open aud see ms 
invariably to mak e for tbe deb ris , which 
ma y accoun t for many people not find ing 
it in their stained slides . It is also ex­
ceed ingly in teres ti ng to note the great 
power of. this little organism, [or we 
have observed it as it would pu sh itsel f 
into a mass of debris and crowd la rger 
bu lks of material out of its way. This 
is a lso particu larly interesting as seen in 
th e motion p ictures . It has be en quite 
significant to us that t.he pr esence or 
Iepto thr tx in t he patient 's mouth is very 
often a n index of the probability of find -

becoming super impose d and in th e third, 
fourth and fift h they a re superimposed, 
and had we on ly the latter we could ea s­
ily be mi sl ed . Th is figure a lso shows 
d early th e appa ren t ab ility of the organ ­
ism to take in fluid and enlarge its mass;" 
for its ex tending ecto sarc, before the be - ' ,\ 
ginning of movement of tile endos arc or 
diminution of its size, has presented au 
increa se in volume that it is difficult to 
account for in an y other wa y. 'I'h is fig­
ure always shows clearly tbe ra te of pro­
je ction of the pseudopod, the total 
ch ange here rel' r esenling thr ee seconds . 
It should be noted t hat. the nuc lei were 
generally much larger in t.he e ncys te d or 
spore forms than in th e motile varieties. 
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The rate or motility of this species, th e concep tion of its motili ty, in proportion 
endameba Kar tulisi, corresponds very to its s ize, can be obta.ined by compari ng 
clos e ly to t hat of tbe common garden it to the speed of a dog, 01' equivale nt to 
snail in pr oportion to its s ize . tbat of a man runn ing at th e rate of 1'2 

There are motil e bacteria and proto­ to 15 miles an hour. This organism has 
zoa or the mouth, mostly of th e small ci llia and a cont ra c tile va cuole and is 
vari et ies, that ha ve a spee d of locom o­ probably a paramaccium. It is spoken of 
tion, which, in proportion to thei r siz e, later in this paper in connect ion with a 
would compare with that of th e bum­ practical case . We hav e on ly found t hi s 
ming bird or th e ho ney bee. We hav e organi sm in mo uth s wiLh a prolific 
fou nd an organism in some mouths , th e growth of motile mouth flora. It must 
ruorpbo logy and pathogenicity . of wbich be see n either in th e mi croscopic field or 
we have not Iound in an y of t he litera - in moLion pictures to be a ppr ec iated. 

}'Ig. 9. 

.• ij .. 

End ameba Ka r tu lts i. Sh ow ing' two nuclet becoming suner nnpos ed and plo"j.\'lng in to pseudopod,
 
Also appare nt extension of ecrosa rc .
 

lure, which has a siz e between that of S O IVl E IMPORTANT CO N D I T IO N S IN 

the erythrocytes or red blood corpuscles THE E NDA MEBA A ND E M ETINE 

a nd the eudameb ae a nd has a motility PR OBLE M S THAT ARE N OT 

so great that i t can only be kept on the A S Y E T SAT IS F I ED . 
microscop ic fie ld by using low pow ers, Are audarn eba e d ir ectly re lated a s a 
by tbe constant adjustment of the causati VB factor in so call ed llYOlThe:t 
mechanica l s ta ge, and it is so transpar ­ alv eolari s. and will eme tine treatmen t 
en t <1 '; t o be sc arcely vi sible with th e cure the di sea se? There are many evi­
higher powers . It ha s a speed of motion den ces to indicate that the a us we r 
probab ly on e hundred times as great as should be affirmative . among th em t he 
that of t he most motile endamebae. followi ng: 
Fi gure 10 shows motion pictures of it, 

Fa vor able Ev iden ce. 
tak en at tb e rate of one per tw en ti eth of 

1. The statements made by skilled -. 
a secou d, th ere being no pictures cut out 

bacteriologists (lJ) of kno wn exce ptiona l as in th e former illustr-ation s . Tn th e 
ability and world reputation .pictur e in the upper lef t hand corner the 

or ganism i s marked as A and it s position 2, The h istory of certai n va r ieties of 
endam eba and th eir known relation to is indicated at each s ucceeding t wenti.eth 
otber les ious, (12) a s for exa mple , en ­
damebic dy sentery (1:3) of warm climates 

of a s econ d, and in six-twentieths i t has 
passed entirely off this part of the fie ld . 

an d its cure with eme ti ne tr eatm ent.This is shown here under a low power,
 
approximately 400 diameters. A re lative ;3 . Their frequ ent pres en ce in pycr­
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rhea al veo laris pockets, (7) At this poin t 
we wish to s tate (h at in or der to en large 
the field of clinical observ ation we have 
been in correspondence wit h th e P resi­
dents of th e vari ous s ta te soc ie tie s of 
th e United S tates a nd with prominent 
de ntal pathologi sts of the Uni ted States , 
Canada, Mexico, Cu ba and P ue rt o Ri co, 
an d have had smears made a nd ftx t on 
slides Iurnishcd hy us , in thes e various 
local iti es an d h ave s ta ined th em h er e 

Fig. 

___ I ~I-I- - .~ 

4. Many observers In various pa rts of 
the co untr y r eport tha t the use of erne ­
tine, as a n a me bicide, bas e i ther greatl y 
improved or, according to their s tand­
a r ds , has cured the pyorrhea a lveolaris. 
(14) As an i llus tr ati on of some of th e 
cor responde nce, I quot e from three of 
the letters. (a ) "I have been usin g thi s 
tr eatment (e metine) now for t wo weeks 
or m or e, havin g tr eated about s ix tee n 
cases, and have gotten exce lle n t results . 

10 . 

•
 
A C llll~ted Protozoan, Recent ly observed. Sb owlng its extreme motil ity, wuicn 13 pr obably 10'0 

f.l tnea lba t of the end a meba. I nt er vals b etw een views, one -twentie th o r a second, Total lim e 
crossing liti s Oeld . twelve twentieths or a second. It is u sua.lly lar ger th an a Ieu cceyte. 

un der uniform conditi ons. We hav e also 
had th e pres id ents of th e va r ious s ta t e 
SOcieties select for us a ha lf a doz en of 
th e dental pathol ogists of th ei r state to 
co-opera te wi til us in making obser va­
t ion s. Correspon denc e with th ese two 
groups of m en an d the study of th eir 
slides in dicate th a t, in the ty pe of cases 
that have been se lec te d by them for tb e 
smears, th e pres ence of th e endam eba 
is a lmos t unive rsal a t th e time of and 
the conditions under which the obs er va ­
ti ons were made . T here are, apparen tl y, 
few excepti ons, whic h will be taken u p 
la t er under the evide nce agai nst the en­
damebi c etio logy of pyorrhea. 

Amo ng this numb er 1 have ab solutely 
cure d five cases. The balance are s till 
under treatment. " (b) "I have been us ing 
the emet ine s ince September la st a nd 
would sa y that wit h one exception I hav e 
had the best r esult s . I have used it by " -,
t he stomach, su bcutan eousl y, and hy '" 

ftood in g the pockets, and have had gra ti­
fy iug r esults in a ll hut on e case, but in 
many of t hem I h av e had to be ve r y pe r­
si stent When , n o doubt, otuer s woul d 
have give n up hope , et c." (e) "In regard 
to th e results o t the emetine treatmen t 
would say that with but one exceptio n I 
have had ve r y gratifying outcom es . 
Som e cases , of co urse, yielded mor e th an 
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othe rs and some are, apparently. entirely 
well. The case tnat refused to yield wa s 
one on which 1 have al so used a utogen­
ous vaccine with ne gative results." Se v­
eral of the other correspondents state 
that the eme tine treatment is fre quently, 
or ge ne rally, success ful in improving, 
either in part or ve ry materially, th e 
conditi on , tho very few refer to them 
as being cnred . 

5. The authors of this rep ort have 
found an endame ba on th e ap ex of a r oot 
that had been extracted wh ere the pyor­
rh ea pock ets of the mouth did not show 
en dame ba, and while it is .possible that 
the steriliz ati on ab out the teeth was not 
perfect enough to prevent the contami­
nation of the root end a t th e ti me of its 
withdrawa l thru the ti ssu e, the fact 
that s te rilization wa s used and that the 
r oot apex was very conical and that th e 
sme a r was taken ' from the very tip . 
st ro ngly s uggests that th e organism wa s 
an inhabitant of the ti ssue ab out the 
apex. 

6. The author s ha ve also found three 
very motile endameb ae of th e Kartulis i 
variety in th e bloo d of a n extirpa ted 
pul p, which ope ration was done und er 
nov ocaln. The pulp was expos ed me­
chanically. acciden ta lly, afte r th e re­
moval of a poorly fitting gold crown. 
The exp osure was covere d wIt h ca lxine 
ceme n t for on e week. We believe there 
was no possibility of the organism en­
terin g the tooth thru the artifi cial 
opening made into the pulp cha mber un­
less it pa st thru th e ceme nt . T bis 
patient is suffortng fr om an obscure Irri­
t ati on of all old heart lesi on . This i s a 
very sign ifican t i3,:.:: nin g and, so far a s 
we kn ow, the first tim e an endame ba 
has been found in th e ti ss ues of the 
mouth. and s ugges ts patbogenic nature 
of tbe Kartulisi va rie ty . 

7. It is possible that there is some 
metab olic that is produced by the enda­
meba, whi ch exerts an en zym ic action. 

Evidences aqal nst the endamebi c eti· 
ology of pyorrhea and the treatment of 
th e disease with emetine. 

1. The s tatements of skilled bacteri­
ologists, mostly speclallztng in dental pa­
thology are that, while they find the en­
dameb a present, they do not consider it 
an importan t ca us ati ve factor. ( 15) . 

2. The correspondence (16 ) with se­
lected observers fr om different parts of 
th e country shows the majority of them 
to be very con servative and r eluctant to 
claim much benefit from the em etine 
treatment and some are s tr ong ly nega­
ti ve. I quote the foll owing : (a ) "My 
clin ical experim en ts show th at th e t reat­
ment, by eme tine is not wha t it is 'crack­
ed up' to be . I hav e tried it in every 
way possibl e in all kinds of cases and 
my exp eri ence is the sa me as in auto­
genous vac cination , that is tha t it does 
no good unless thoro in strumentati on has 
first been accomplishe d and tben it is 
not ne cessary. Proper surgic al work is 
wbat does the work and is a great deal 
better than the emetine treatment, et c." 
(b ) "Yon ask for general observations as 
to the en dameba. I will say that in the 
mouths I hav e found them 1 do not find 
them af ter I have carried out my thoro 
pyorrhea and proph yla cti c work, and this 
without the use of any drugs, whatever. 
1 ha ve used tbe eme tine religiousl y and 
have found n o re sults from its use in 
addition to res ults I obtained without it." 
We wo uld al so re fer you to another pa­
per published In this department of the 
J ournal . whic h directly dis cus se s this 
ques ti on. In the corres pon de nce receiv ed 
11% have been positively agatnst th e use 
of emetine, 47% cons ervative and non ­
co mmit tal In ot he r words sUll earnestly 
s tudyin g its effects . and 42% are ra vor­
able t o its use. gen erally in conjunction 
with th oro inst ru men tatio n. , 

3. A fe w obse rve rs, including our­
se lves. have not found th e ameba pr es­
ent In certain cases before treatment 
with eme tine and ha ve found It In those 
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sa me ca ses shor tly after treatmen t. This 
we will discuss la te r. 

4. Mau y observers , including our ­
selves, bave found many cases of typical 
so-called py orrbea alv eolaris lesions 
which, during th e peri od in whi cb th e 
observ a tions we re mad e, did not, at an y 
time, s how endame ba . If th ey were 
presen t th ey could not be found . In on e 
very typical case, in a mouth whe re sev­
eral of th e t eeth had been lost by this 
disea se and wbe re an othe r wa s badly 
affected and loose, a lso to be sac rificed , 
exhaus ti ve st udies we re mad e to locate 
at lea st one enda me ba or spore . Nu­
mer ous s lides were mad e on each of sev­
en day s during November , five days dur­
ing Decem ber and four day s dur­
iu g J anuary, in all a t least one hund red 
s li des , botb by examinin g directly a nd 
hy s taining, and in no cas e c ould th e 
organis m be found. The badly infected 
tooth was th en ex trac te d. Emetine trea t­
ment was used in the mouth wash during 
F ebruary and March and on April 1s t th e 
patient was aga in ex amine d and, a ltho 
her mouth was 1n excel lent condition , 
endam ebae were found in th e first slide 
and in othe r elides made from differ ent 
parts of her mouth.. Anotbe r patient was 
examine d for enda meba a bou t th e pyor­
rh eti c teeth, some of which co uld be 
nearly removed wlt h the fingers , 
sever al ti mes during each No vem­
ber, December, January and Feb­
ruary, and th ey we re not found. In 
March th e organisms were found even 
after th e se veral ba dly affee te d teeth had 
beeu ext ra cted, and tb e mou th put in 
goo d conditi on . Tb es e cases are typical 
of a numbe r that were examined during 
botb th e Winter and Spring months, and 
Whic h did not reveal the enda meba dur­
ing th e Wi u ter exce pt a t ce r ta in brief 
periods, if a t a ll, until th e spring days. 
This s trong ly sugges ted the rel ati on of 
temperatu re or water su pply to the va ry ­
ing- presence of th e organism. It is s ig­
n ifican t that a large proportion of the 
cases of true pyorrhea alv eolaris do not 

ha ve even a visible amount of pus pr es­
ent, which is on e of the reasons tha t our 
pr ofessi on has been s tr iving, so diligen t­
ly for decades, to find a name that wa s 
a dap ta b le to th e disea se in it s various 
s tages and conditions . I am adv ised 
th at ab out twenty di ffer ent nam es have 
been pr es ented as bein g a de quate to 
correctly identify this lesion . It bas 
been the exper ie nce of th e auth or s that 
dur iug the months of Nov em ber, Decem­
ber and January, par ti cul arly the latter 
two, th e ca ses sho wing end a me ba were, 
a lmos t universall y, thos e with a lib er al 
a moun t of pu s present, While those of 
February, March aud Apr iI, pa r ticula rly 
the latt er periods , showed th e organism 
in a great majority of cases, whe ther an 
abundance of pus wa s present or uot. 
W e hav e e xamine d approximately fifteen 
hundre d slides of our owu , besides ap­
proxim ately one hundred and fifty fur­
ni sh ed by th e pres ide nts of th e va r ious 
s ta te so cie ti es of th e Union and by de n­
tal pathologists in var ious ci ties, and 
have carefully tabulated th e data. Un­
fortunat ely, no s li des hav e been turnish ­
ed us th at we re made ea rlier than tb e 
latter pa rt of Febr uary , mos t of tb em 
during Marcb and, consequen tl y, they do 
not check agains t our data goin g back 
into previou s m onths . For another re a­
s on they are not co mparable , namely, 
that th ey pr esumedl y hav e been alm os t 
all mad e from those cas es of pyorrhea 
th at had a liberal am ount of pu s flowin g, 
in fact tb e case reports , kindly pr ovid ed 
wit h th e s lide s, s tated thi s fact in nearly 
all instances. We ha ve mad e mto ,a 
chart form (S ee figure 11) some of tb'e .\ 
data r evealed by thi s large series of rec- . 
ords and r elated them to th e avera ge 
temperatures for J anuary, F ebruary, 
March and to Apr il 7th . The hea vy, 
s traigh t, borizontal hase line represents 
zero t emperatur e, wlth the dates record­
ed belo w it, and th e e leva tion represents 
t emperature, Fahrenheit, shown by the 
Zigzag curve. It is exceedingly interest­
ing to note that th e points marked A, B, 
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C, D, F, a n d th e ascending lin e thru J 
represen ts the in creasing f re quency of 
th e e~dame b a in pyorrhetic people, a n d 
r rom No . I" to and thru J, where tne 

lure I S niarued con tin uo us ly on w e as­
cens ion , a large numbe r of people who 
nave no pyo rrue tic lesions have the ell· 
dam eba pr esen t. In severa l ca ses chi l­
dren wi tu s p le n oid. ueauhy mo u tn s a re 
show ing them, T he points A a n d B in 
Ja nuary and. C, D a nd F in Febr ua ry 
a re parucurarly instructi ve, fo r a t th ese 
ti m es ther e was a s udden s harp in cr e ase 
iu th e pr esence of en damebic infe ctions, 
and i t will be noted that thes e corre ­
s pond to periods immediatel y follo wing, 
by a fe w da ys, a rise of te m pe rature. At 
thes e periods th ere was a decrease in 
th e n um ber of sp ores wi th an in cre ase 
in the number of motile e ndame ba , s ug­
ges ting a period of incubation follo wing 
the r is e of temperature. Cir cumstances 
p revented us fr om making observa ti ons 
at the dates co rresponding to E, whic h 
is the only brea k in the r ecord. It is als o 
s ign i fica n t t ha t culture s we had plan ted 
to r ecei ve and gr ow a ir ameba during 
th e win ter did not show th em un til th e 
ameba line was well in a scent a bo ut tb e 
first 'of March, tho t he coudi ti on 
ha ve remained co nstan t even as to the 
temp erature of the in side room where 
th e culture me dia s were expose d to the 
air . It was particula rl y interesting to 
note, in th is connection, that wh en we 
wrote to one of ou r friends, a skll led ob­
server of mouth con ditions, requesting 
that he observe wh ether or not in hi s 
locality th e re was the same rel ation of 
endameba to te mperatnre cha nges that 
he r eplied, " I was a m used a t you r en­
qniry r egarding th e greate r pr evalence 
of endameba in our cases of pyorrhea 
s ince th e change in weath er , because of 
the fact that for the pas t three weeks 
pr actically ever y case of pyorrhea t ha t 
we had, seems t o s how mo re or less 
a bun dance of e ndameba . I had n ot at­
tribnt ed it to the weather so mu ch as I 
had t o the fortuity of the cases w hich 

we happened to see , etc." It was kno wn 
to tne wr iter CJl<'lL tm s observer nau no t 
iu unn LIlt:.!.. "u .I" "l.lLllUj in tu e lIHd ' '''ll' 

tel' montus as III tn e l<'all. We Will be 
very giao La know the exper ie nce or 
oilier ob servers who ha ve been Iooiong 
tor the enuameba curing the F all, Win­
ter and Sprrn g a n d, 11: pos sible, to have 
tn e accompanying ua ta or m e r elation or 
these condttrons to th e average te mp era ­
Lures preceding. It is not clear wha: 
the ca us a tive fa ctor is since the tem 
peratur e of th e mo ut h m us t r ema i., 
ab out constan t, Irresp ective of the cl i­
matic conuitrons , nor is i t clear where 
th e organism s are so joum m g in the in­
t e rims when the.y seem to be absent 
[rom these particula r cases. The cor re­
sponden ce wit h the large number of 
observers in dica tes that they prob ably 
a r e not r elated to th e wa ter s upply, a l­
th o at on e time ill January a ll of the 
cases of the au thors in whic h th ey were 
found to be p res ent we re using wa te r 
fro m sp r ings outside th e city. It s hould 
be s tated, in th is con nectio n, that the 
onl y s lides we h a ve r ec ei ved from the 
various observers in the differen t parts 
of the co untry, w ho prep ared them for 
us accor din g to our dir ections, which did 
not s how en dameba were made in the 
northern pa r t of the country th e latter 
part of Febr ua ry. An Im portan t fact ob­
tained with r egard to th e presence or 
non-pre sence of the entame bic infections 
in the cases, he r ewith sighted , in rel a­
tion to t emperature changes , namely, 
th at th ere was no appare n t diff erence 
in the n ature or sys tem ic effect , by a ny 
me ans that we could determin e, when 
the organ is ms were abund antly presen t -; 
or were n ot presen t in the same mo u th, 
th o the va r ia tio n ranged fr om ze ro to a 
prolific n umb er. 

5. Ano ther a rgument agai nst the en­
damebic or ig in of this in fection is th e 
relation of syste m ic di sturbances to the 
~re sence of th e orga nism s. During these 
months we h a ve st udie d cases of the 
most profound system ic ex pression, and 
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ill which th e general sym ptoms re spond­
ed to treatment or pyorrhea, but in 
which cases no endamebae were round 
berore a na durtng t ne period or tr eat­
m eut, wruie the pauent wa s sutterrug 
s yscemau cauy, anu ye ( a rter a LUOII) 

treauue ut anu a r cer SUOS lUen(;e or tue 
s yrup tours, ui e eo ua me oa appeared wrtn­
ou t a ny r eturn of th e symptoms. Thes e 
we re ch ie ny non-suppu ra u ve ca se s or 
pyorrhea a nd in all probabili ty would 
have been over looked by all except ve ry 
observing dental pathologists. The 
mo uth lesions were r elatively very in­
s ign ificant. 

6. The e JIec l of emetine on oth er 
nncro-crganisms. Emetine Hydrochlorrd 
nas a prorounu action on otner mi cro­
organisms, in cl ud ing th e va r ious varie­
ti es f oun d in the mouth, which eff ec t is 
almost as s tr iki ng in many in s ta nces as 
It s ac u on on tn e e ndame bae, and gran t­
ing, a s th e re is ab undance of evidence, 
tha t, in many cas es, th e em e ti ne has 
positive beneficial effects, both on the 
local and th e sys te m ic conditions, wheth­
er injec ted intraveno us ly , subc u ta neo us­
ly, or in the pyorrhea po ckets, it is not 
es ta blished that its beneficial effects are, 
in a part or whole, not due to its action 
on these other organisms rather than the 
endam eba. It is particu la rl y to be r egre t­
ted that this po int has been almost en­
tirely over look ed in the writi ng of th e 
literature that has be en published rela­
tive to the endamebic infections. There 
are exce p tions, howe ver, namely th e 
discussion of Curet of New Or leans, (17) 
in which he sa ys " tha t 1-10 per cent so­
lu tio n of emetine hinders per cep ti bly, in 
thirty minutes, the growth of a 24 hour 
cu lture of diphtheria and s trep tococc us 
mu cosus . In one hour's time it les sen s 
co ns iderably th e growth o f s t r eptococc us 
pyogenes, and in 12 hour's ti me that of 
s ta phy lococc us cit re us . It k ills B. diph­
th eriae and s t rep tococcus mucous in one 
hour and s taphylococcu s ci treu s in 12 
hours' time." Wherry, (1 8) of Cinci nna t i 
Hospital, who has found tha t emetine 

on e to 50 thousand killed ameba and one 
to 1UO thousand paramaecnnn and balan­

uunnn. .ue -Cl.ueUu 1",ecl ipecac ra i red LO 

aiu one to a cuo usand, veue r, who rounu 
n'uen tW I) lie, ' "'::l1 L or l.1U'U ex tr ac t OL 

l p t:\".Q. t,,;. v,'o.,s 1..l.J.l", ,- \"r,l.l...u Ub '*'J , .It.. e.x.er l>t:v. 

Wit,! h.t:U mmoru ve ana g el nnciuut a CLIOU 
V.u D . L'yjJ11V ~U ", O. jJ UI <1C.YllUOSUS, .0 . uy ",· 
en ter iue anu s capuy IOCOCCUS pyogenes 
"UI eu",. 'i ms 1S nuportanL w nen on e 
co usroei s rue 11Ire roie played by sym­
moue ua ccer.a III au. eurc resions. .l 11" 
researcues VL til e a utnors On tnis POIDl 
io deterunne tn e germicidat and mhitn­
live a cuo n or ipecac ana I e'" V' vuu"tS, 

eme tm e and ccpuauue, nav e demon­
strated that the organisms taken now 
p yorrhea pockets are very directly in­
nu enced by th ese drugs , par t rcurarty tue 
emetme. Ipecac, U 'vw WI11(;U LUe"e t ,V<· 

alkaloids have been ex .racteu, has very 
little, if any, ge r micida l acuon, l<;m et ine 
in solutions up to on e to Iu thousand 
in hiblts the growth of these organisms, 
besides having mar ked germicidal ac­
non upon th em, Gephalme has a lso 
marked ge rml cruat and ame bicidal prop­
er ties, but not to the ex t ent that emetine 
has. An interesttug experiment that any 
on e can make ver y easily is to expos e 
various cu lture m edia to th e air con­
tamination. So sm a ll an amount of eme­
tine a s a loop full to 5 C. C. ot m edia 
will hav e th e e l'iec t or pr e ven ting toe 
growth of these organisms [or 24 hours, 
a t which time the co ntrols will have a 
profus e growth. 

Ther e is m uch clin ical e vidence to in­
dica te that th e be neficial influence of 
emetine is du e to its effec t on other 
mtcro-crganisms that th e endam eba. \Ve 
sigbt one of severa l cases in detail. A 
man of good habits and good hi story, 
a bout fo r ty years of age, had s uttered 
fo r months wi th recurring extr eme head­
ac hes la s ti ng Irorn two to three day s and 
so seve re as to put him to bed. H is 
vis ion was di sturbed wi th what he called 
li ver spots. T hese attacks r ecurred at 
va r ying inte rvals a t from two to th re e 
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wee k s a n d wer e ge tting sl owl y, but pro ­
gressive ly, wo rse. All co nc e iva ble m ean s 

had been resorted to in good m ed ical 
practi se, without more tu an temporary 
r elief. AccOmpanYlllg these a ttacks 
the re wa s co ns iderable distress in the 
liver and a diges tive disturbance. Fre­
quen t ex am inatic ns of his mou th d uring 
November, December, Janua ry a nd Feb­
ruary for endame ba we re negative, a l­
tho a great ma ny sl ides were mad e. 
Careful ex amination or tb e gingival t is ­
sues sh owed a couple of small py orrhea 
pocke ts an d the lingual roo t of tne upp er 
n ght firs t molar was a lmost euure tv de ­
nuded of its a t tac hme nt. We could not, 
a t th a t tim e, ge t the sligh test showin g 
of pus . The cult ur es trom th e pocket s 
s howed a proli fic growth of an organism 
which, for th e pre sent we will ca ll X . 
Sin ce t he a ttachment of the ot he r two 
roo ts of this tooth wer e exce llen t, the 
lin gual ro ot was amp utated clos e to the 
crown, bu t befor e doing so animal s w ere 
iu oculate d wit h tne cu ltures aspir ate d 
fr om this pocket. We w er e able to re­
cove r the organism in qu estion daily for 
sev era l day s fro m th e bloo d of the tail 
of a rat inocul ated. Within a mo n th 
th e rat died with mu l tiple miliary 
a bscesses of the liver , bo th macro­
scopic and microscopic. These a b­
scesses produced a pure cult ure of the 
organi sm , which only lived 24 honrs ill 
a r t ificial media. This organ is m would 
not grow a t any lim e in arti ficial m edia. 
Other animal s inoculated with tbe same 
c ul t ure , dir ec tly from thi s r at, di ed with 
s imilar lesi ons. Imm cdiatel y fallowing 
the amputation of thi s r oot the patient 
had an attac k Of his r ecu rr ent head ach e 
and digestive di s turbance, wh ich, how­
eve r, was slightly differ ent fr om former 
a ttacks , particul arly in the rapid ity and 
extent of h is r ecov ery. A thoro in­
s trurnen tation was done on all his teeth. 
Ab out three weeks later, January 8th, 
after h e ha d had a r ecurring attack of 
his original disturbing sym ptoms, we 
s ta r t ed the emetine treatment, wblch 

co nsisted of injecting a small quantity 
of emetine into th e pockets a nd into 
th e tissue sur r oun di ng th e SOck e t w n er'e 
we had amputated th e root. On Janu­
ary l ~th we ma de th e Iol lowmg record 
in our no tes. " Bince last appearan c e 
(January 8 ) p atien t has had recurren ts 
of oLd sy mptoms without liver spots in 
ey es . E x tr em e pain n ke ueu ral gia s ta rt­
ed in the t emp le and ex tende d s ucces­
s rvery curu . w e "l ea suppneu by tn e 
tr ifacia l until It in volved all its bran ches. 
T'h.e pam was SO severe that a pnysicrau 
was ca lle d and gave him se da tives. The 
a ttack s ta r te d mildly on Friday eve n­
ing, th e day or our in jection with eme ­
tine, a ud became gradu al ly wor se, r each­
ing the chmax on Monday morning, Jan­
ua ry 11th. Hi s r eco very wa s very rapid , 
so n.ucn so as to gr eatry Imp ress nlll.1 
a nd whe n se en on this 'Wedn es day, th e 
13th, he is feeling unusually we Ll. " This 
clini cal pictur e a nd r eaction wa s r e­
peated wit h d imin isbing in t ensity a fte r 
e ach treatmen t, with emetine , whe ther 
by flushing the pocke ts or by subc uta­
n eous inj ec ti on in to the arm , and wit h 
s uch r egularity that the pa ti en t dread ed 
the trea tmen ts because of their aft er 
effec t s. On F ebrua r y 9th the trea tm ent 
was nade in to the pock e ts wi th fla vor ed 
norma l s alt solution, unk nown to the 
patient, and he waited in d re a d for th e 
on coming reac tio n , which, h e che erf ully 
rep or ted by phone on th e follo win g 
morning, had no t materia lized. The 
ba cterial growth in t he pockets was 
grea t ly modifi ed by eme ti ne t r eat­
m en ts . Suddenly the patient ceased 
to h a ve any reaction after the em e­
ti ne in je ctiou s, s ince Which ti m e 'ne 

\ 

has been rec eiving on e inj ec tion each " 
week or tw o. Sin ce the emeti n e cea sed 
to ca use r eaction, he has no t had a s in­
gle r ecurren ce of hi s digestive or n eu ­
ra lgia and heada ch e troub les. H e washes 
th e pock ets daily w ith a syrin ge, using 
1-10 per ce nt. so Lution of emetine . H e 
has gai ned in weight an d is feeling bet­
ter than a ny time for a ye ar. Let me 
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recall that during No vember, December, 
January an d F ebruary, dili gent search 
did not reveal either the endame ba or 
spores. In four days during Marc h, an d 
one already in Apr il, he has been exa m­
ined for th e pr es ence of enda me ba and 
on eve ry occasion bu t one both s pores 
and act ively motile en da me ba have been 
found. T he org anism we have referred 
to as X has almost disappea red from 
these pock ets . If space permitted we 
would presen t two ot he r case histori es , 
which are quite as s tr iking as the a bove 
in illustration of the fact that emeti ne 
does ha ve an effect in certain cases a nd, 
apparently, th ere has not been found en­
dameba. One of these patien ts is now 
attending bus iness eigh t hours dail y, 
and bad no t prevlou sl y mo re than a cou­
ple of hours a day, if at all , for six 
months a nd th o in the prim e of life 
wa s completely discouraged. It should 
be s ta te d In thl s connection that our 
exp eri ence in 'in ject ing eme ti ne subcu­
ta neously in to healthy peo ple Is that It 
prod uces no reacti on excep t a local sore­
ness in th e doses used in the ab ove 
cases. 

7. T he specia l wor k of Nogucbl (22} 
on th e spiroc haeta. t repon em a mucosurn 
strongly s ugges ts its relation to the 
pathogenic proc esses in volv ed in pyor­
rhea alveola rts, 

8. The progressive pa thology of the 
les ion, know n as pyorrhea a lveo la r is, as 
it is und erstood hy 0111' most com petent 
s tudents, is on e of th e strongest a rgu­
men ts against th e proposition that the 
lesi on has, as its chief etiological fac to r, 
an end a meb ic infection or that the dis­
ease ca n be cu red hy in jections of eme­
tin e. It is an exceedingl y significant 
circumstance that the dental patholo­
gists, who have been spending decades , 
or th e most of a lifetime, In th e study 
of th e pa th ology and etiology of this 
lesion , are practically unanim ous in the 
beli ef th a t the disea se will not be cured 
by the injection of a ny me dicament, no r 

do they consid er th e fact of s to ppin g the 
flow of pus as being in a ny se nse a cure 
for the disease, s in ce man y proced ures 
bave been kno wn to be competent to ac­
compli sh tbat change in the expression 
of the dis ease, but always with th e ten­
den cy to recurrence but never with th e 
complete obli te ra tion of th e lesion it­
se lf. The very form of nature' s method 
of a t ta chm ent to the root wa ll is de­
pe nde n t upon a vital ceme ntoblast with 
its norma l vita l a ttachme nt to the ce­
mentum. When th ese cemen toblasts 
have lost th elr life th e posstbilltv of a 
reattachment seems t o be so remote, 
according to man y of our best authori ­
lies, as to he considere d practic ally a n 
impossib ility. T he treatm en t that has 
given m ost uni fo rm good results has 
had, as its basis. the surgical treatment 
of an in fected wound a nd the s timula­
tlon of the ci rc ula tion wi th protection 
fr om a reinfection . One of the a uthors 
of "t his paper ha s search ed dili gently for 
20 years to find a singl e instance where 
a de finitely de veloped pyorrhea pock et 
with dest ruc ti on of the a lve ola r wa ll 
had actuall y pr oduced a reattachment to 
th e tooth wa ll, a nd in that time ha s se en 
but one case and in that case the onset 
of th e dis ease was very acute and su d­
den . The necrotic bone was cut With a 
bur from the necrotic al veolus and, as 
nearly as possi ble a surgi cal condition 
observed, with th e result that th ere 
seems to hav e been a per fect reattach­
ment a nd in th is case it is pr obable th at 
the cerne n toblas ts had not yet died but 
were still vital. W e ba ve seen other 
cas es where the al veolu s had grown 8 0 

tightly around the r oot that i t s eemed 
to be an kyl osed hu t we co uld not -con­
vince ourselves it was anything more 
than a cl ose ad aptation of th e new bone 
to the tooth root. 

An Important phase of pyorrhea alv;;'­
larts lesions is the systemic in volve­
ment a nd it is a. ma tter of ex tre me Im­
portan ce t hat exhaus t ive research es 
shou ld he mad e to det ermine whether or 
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no t t he systemic ex pressi ons, as illus­
t rated in th e case sighted above, a re the 
direc t effects of t oxin s produ ced by the 
organisms or th e irri ta ti ons of protein s 
of hacterial origin that have been set 
tree eit he r by medication of in strumen­
tation . Also, whe t her th e bacterial pro­
tei n or toxin , if such are pro ducing th e 
lesi ons, a re set fr ee from the bacteria 
by the ac tion of the end ame ba. In sup ­
port of this la tter we have the splen did 
work of F]vans, Mid dle ton an d Smith . 
(19) They expla in the local r ea ction fol­
lowin g the emetine injection as an in­
dex of a point of satura ti on whe n , wit h 
the d eath of nume ro us eud ameba, th e 
le thal point of emeti ne has been reached 
and a great amount of bacteria, and pos ­
s ibly ame bic to xin , is lib er ated . Smith , 
Midd leto n and Barret t, (20) in their 
sp lendid work on amebi c infections of 
tonsil s and their syste m ic conditions, 
snggest tha t th e bac te r ial pbagoc ytic ac­
tion of th e a me ba pr obably set fr ee in 
the syste m various endoto xlns depend­
ing up on the kinds of in gested bacteria. 
It pr obably is not ge nerally known, to 
those of other lin es of practi se and 
s t udy th a n t he tre a tmen t of teeth, tha t 
many patients are so sensitive to th e 
indirect e ffects of instrumentation of 
pyorrhetic pockets that but a few te eth 
can be treated at a time without pro­
fou nd reaction , r es embling, in man y 
cases, a pro tein poisoning. This is illu s­
trated by the followin g case. A young 
married woman, otherwise ph ysi cally 
st rong, suffe re d from extreme depression 
n.nd lass itude with digestive disturbance 
an d head ache, and worthy efforts were 
ma de to reli eve th ese with good me dical 
pr ocedure. The mouth sh owed non- sup­
purative , sha llow pvorrhetic po ck et s 
witb very s ligh t local irritation and 
ca using no personal discomfort. Recog­
ni zing th e clinical picture, which is 
'quit e tr eqne nt, in the hands of a ll who 
are specializing in th e treatmen t of this 
disease, we a dvised that only a small part 
of the Instrum entation of rem oving the 

infecting and cult ur ing mass es an d 
ir rita ting dep osi ts be undertaken a t the 
first sitting. Sh e was advised tu wa tc h 
for a r eaction a nd r ep or t the next day 
by phone . The next day her s ymptoms 
we re so ex tremely aggravated that she 
stayed in hed , and altho th e phone was 
bu t a few f eet from her she undertook 
to reach it and ca r ry ou t h er instruc­
ti ons to re port, but sh e fell back we aril y, 
stating "O h we ll, he knows I am sick , 
for he told me I w ould be, and wha t 
is t he use of reporting." This r eaction 
r ecurred afte r each su cces sive in stru­
ment a ti on, but with dim inishing sever­
ity , and wi th no othe r t re atment she is 
relieved of a ll he r unfavorable srmp­
to ms a nd is , apparently. In perfect 
h ealth again . Had em etine been used , 
it surely would have gotten the credit 
but noth ing was done but the removal 
of the irritants and the culturing de­
posits about th e teeth. Data of treat­
me nt and hi s tor y of this typ e of case, of 
which th ere are many, should be ca re ­
full y collected since th ey s tro ngly indio 
cate a bacterial protein poi soning. Be­
si de t he usu al bacterial mou th organ­
ism s , consis t1ng largel y of spirochaeta, 
th er e was found in this mouth an organ­
ism similar to that shown in figure No. 
10, which , as des cribed, is pr obably 100 
times more motile than the endamebae, 
in fa ct it is so motile that it is difficult 
to k eep it on the fiel d with power s high 
en ough to s tudy it well. It is not an en­
dameba but is probably a cill ia te d pro­
to zeat a paramaecium abou t th e size of 
a leuk ocyte. W e have only found this 
or ganism In 11. s mall per cent of th e 
cases. 

'-
' \, 

9. Ano ther a rg umen t a ga inst the con­
clusion t ha t endam ebae are th e ca usati ve 
factor in th e production of the lesions 
we know as pyorrh ea alveolaris is found 
in th e f ollowing : 

Eme tine has a well established effect 
on s om e specia l lesions of the body that 
ha ve not been su ggested as being cuused 
hy cndamehic infectIon. The Illustra­
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tion of thi s is found in th e fact that 
quite accidently it has been discovered 
by two different dentists that one 01 th e 
most difficult of all known diseases of 
the sk in to cure, namely ; psoriasi s ha s 
been found to disappear, and th e skin to 
re turn to an appa re n tly quite normal 
conditi on as an in cidental effect of th e 
use of emetine in the tr eatment of pyor­
rhea. So far as we know, no work ha s 
been done as yet to determine whether 
or not patients suff ering from this dIs­
ease have endarnebic infection of tb eir 
mouths. This should be done. One 01 
these cases is reported in detail hy Wm. 
R. Chaplin, D. D. S., Savannah, Georgia, 
in th e February numher of the Dental 
Cosmos, (Volume 57, No.2, page 289.) 
In hi s case the patient had suffered for 
fifteen yea rs fr om psoriasis . He sa ys, 
"The backs of both hands were com­
pl etel y covered with most repulsive 
looking inflamed , somewhat corrugated, 
sc aly s urfaces. 'I'hi s condition was also 
found in large pat ch es on both arms an d 
on som e parts of th e body . The disor­
der ha s been many times diagnosed 
psor ia si s." H e treated the patient with 
emetine hydrochl or id according to th e 
method as ad vocated by the Drs. Barrett 
and Smith, inclndlng instrumentation. 
Afte r describing th e ca se In detail. he 
states, "At th e pr esen t time six tr eat­
ments bave been given-and it now be­
in g two weeks since last treatment­
every symptom of psoriasis has entirely 
disappeared. 

Another report of a similar case ha s 
just com e to us in a letter from Dr . J . 
W. Smoots, Preslden t South Dakota 
State Dental Society, Sp earfish, South 
Dakota, In which be gives in parts the 
description of an experienc e, he has had. 

Ref erring to his patent. be say s : "She 
had one finger of on e hand particu ­
larly in bad shape from psoriasis, and a s 
I ' had just re ceived some P. D. & Co.'s 
Emetine H ydrochlorid and th e ph ysi· 
cian had called me In, I ad vis ed the use 
of tbe above treatment. She has had 

four tre a tme n ts in th e last ten da ys and 
yes ter day her hands see me d to be nearly 
norm al but could not rep ort 'her case 
cured un til she has been und er observa­
tion longer. " 

This is of- very great significance, not 
onl y because of the discovery of this new 
tr eatment for this painful a nd humlllat­
ing affllctlon, which ha s seemed to be 
practically incurable. but it sugges ts 
s t rong ly a larger appli cation for em etine 
than that of an am eb icide, the in ference 
of whic h can be that the beneficial effect. 
of em etine in the treatment of pyorrhea 
is du e rather to its effect on other or gan­
isms than on endameba. 

10. Another argument agains t the en ­
damebic cause of pyorrhea is the import­
ant recent discovery that succinimid of 
mercnry seems to bave not only a s pe­
cific action on th e treponema pall idium , 
th e sp ecific organism of syp hilis, but also 
quite as s t riking a curative effect on py­
orrhe a a lveolari s as emetine. 'I'b ls has 
been discovered and emphasized by 
Wh ite and Wright. (20) . 

It has not been sn ggested that this 
dru g is in any way sp ecific for enda me ba 
and it will seem very pos sible th at Its 
beneficial effec t on pyorrhea co uld be ex­
plai ned on the assnmption that th e caus­
ative factor Is a spirochaeta or some 
other ve geta tive or ganism. This con ­
ception is further ' supported by th e fact 
that Nognchl has em phas ized the possi­
bility that pyorrhea -alveolari s Is caused 
by tbe spirochaeta, treponema muco­
sum, which ha s already been referred to 
in another part of this paper. (21) . 

The possibility of Injury to the pa­
tient fr om hypodermic Inj ection. We 
mu st recognize that there Is a constant 
dan ger In br eaking Nat ure 's seal of our 
own bodi es and of cau sing the 'en trance 
into tb e body of Infecti ons. This Includ es 
not onl y th e dangers from pathccenlc 
bacteria but the sensitizing of the body 
to pr oteins and the distressing effects of 
later Introductions of th at same protein. 
wh ether carried in soluti on by th e medl­
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cament or its e ITect on bacterial growth. 
An additional danger seems 10 have aris­
en by the causing of a more or less se­
rious paralysis. 'We have ju st be en in­
fonned of a ca se, w her e emetine was in­
jected into the shoulder witb the result 
of producing a partial paralysis of th e 
arm lasting two days . W e have not as 
yet received the full particulars . The au ­
th ors have also seen a ca se of local ne­
crosi s of the alveolus from th e in jection 
of a few minims of a Y:l of a 1% em eti n 
hydrochlorid solution in the gums around 
a pyorrhea pocke t. 

CONCLUSIONS. 

Owing to the fact that the evidence is 
largely circumstantial, which has indi­
cated that endam ebae a re the chief caus­
ativ e factor in pyorrhea alv eolaris, based. 
in a great part, on tbe known ban repu­
tation of its cou sin 's specle s, the e nda­
meha bistolytica of amebic dys entery, 
and sIn ce the evidence a gains t this con­
clusi on is in great part incomplete, we 
strongly urge th e withholding of Iudg­
menl until further researches shall have 
established sufficient of the following 
data. 

1. The successful production of the 
lesions of pyorrhea alveolaris by inocula­
tion with endameba, according to Koch 's 
law, nam ely, (a) an organism, if it causes 
the disease, must be present in all cases , 
(b) the organism shall be isolated in 
pure culture. (c) a pure culture, if inocu­
lated into a su sceptible animal, must pro­
duce the disease. (d) the chemical pro­
ducts must produce the same alterations. 

2. Or, the successful production of 
the lesions by tn oculatlon with some oth­
er organism, or organisms, or by some 
other means. 

3. Or. the demonstration that the en­
damebae of the mouth are non-patho ­
genic and are incidental or helpful in­
uabitants of the oral cavity as scaven­
ger s; nol only harmless of th emselves, 
but not producing either toxins or harm­
ful enzymes. 

4. If the en dameba bu cc alis is the 
chief causa tive factor in pyorrhea al veo­
lads why is the endam eba Kartul isi 
found a lone is so many of the typical 
cases? 

5. T h e establishment of the role of 
emeti ne , in cluding a close differentiation 
between its amebicidal and its bacteri­
cidal actions. 

6. A determinatton as to whether lhe 
beneficial action of emetine is that of an 
amboceptor, acting upon the bacteria or 
protozoa with their protein and toxin 
contents (the toxiphor group) thru th e 
agency of th e complement, and al so 
whether the a ction of emetine i s that of 
a complement as in th e case of lecithin 
with snake venomen. (22) . 

7. A determination as to what is In­
volv ed in so-called bacteremia, which is 
clin ically 50 common as a result of in­
strumentation and of certain medica­
tions and is this action ba.cteremic, sep­
ti c emic or tox emic. 

8. The e s tablishment of the precise 
local tissue changes involved in the de­
velopment of the lesion of pyorrhea alve­
olaris and of the successive processes 
constituting Its repair. 

9. The e s tablish men t of the precise 
role served by instrumentation in the 
process of repair of pyorrhetic lesions 
and the significance in this process of 
the removal of forei gn material, bacte­
rial plaques and degen erating tissue, also 
of polished surfaces , local stimulation of 
circulation by frequent massage, etc. 

10. Tbe development of a means for 
the reattachment of vital tissue to dead . 
and denuded cemental surfaces of roots . '-'\ 

11. The establishm ent of the rol e of 
py orrhea alveol aris pockets as culturing 
places for pathogenic organisms, as 
those of the s t r ep tococcus-pn eum ococcus 
gr oup, which from this lesion as a pri­
mary focus. affect other organs and tis­
sues of the body, and the establishment 
of the symbiotic effects of the organisms 
on ea ch other. 


