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S DIRECTED, by ihe Scientific
A Foundation and Research Commis-
sion, this department has heen
making special investigations to estab-

lish methods for the identification and
differentiation of pathogeuic and non-pa-

thogenic organisms of the mouth and
its lesious. This is a prelimivary
and partial report, made at this

time to assist those who are with
difficulty, taking up the study of enda-
mebae, to outline some of the as yet un-
answered problems relating thereto and
to suggest some lines of parallel work
for the co-operation of those of the pro-
fession who may bhe in a position to as-
sist in their solution.

The problem that is most vitally con-
cerning the dental professién at this
moment is, appareutly,_the relation of
eudamebic iufection to so called pyorrhea
alveolaris and tlje possibility:of its cure
with emetiue. (1) The microscopic study
is one essential line of approach and in
order to provide a correct conception of
what may be seen in the microscopic
field, we will :ﬁrst review the clharac-
teristics of the living organisms. We
should see and study .reprodnctions of
them which reveal their normal individ-
ualities, including not only their physical
forms but also, their natnral movements
in life’s processes. There is as much dif-
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ference in the appearance of some o01-
ganisms, when living normally and when
dried and stained, as in lhe swimming
swan or the bounding deer when seen at
home in their haunts or when their skius
are hanging in a tannery. We can learu
to identify the swan or the deer by their
skins in the tannery or the organisms
of the mouth in the sfained slide, but we
have not learned to know them and their
individualities, manners and habits until
we have become familiar with them in
their natnral environments. We have
found the motion pictures to be by far the
best means for sludying the habits of
mouth organisms, for by this method we
cau ake them do the same act over and
over, with normal rapidity or with any
desired slowness. While our studies have
included various organisms of the mouth,
we will present here chiefly studies of
the normal vital motions of the enda-
mchae and their relations to pyorrhea
alveolaris. Uunfortunately, it is impossi-
ble to adequately illusirate in still pic-
tures what is sbown iu motion pictnres,
however, a good idea can be gotten by
taking ont pictures from the series at
definite intervals. As indicated, nearly
all of these shown are selected at one-
half second intervals of time, where the
pictures are talten 16 to 20 per minute.
In these shown, however, we have en-



144

larged the organisms Lo nearly fill the
field, especially to illustrate their physical
characteristics and their successive ryth-
mic, modulaling varialions wbich as seen,
are very different with different types and
species of enlamebae. We find that tbe

Fig.
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Grasse (1879), (4) ameba gingivallis of
Gros (1849), (5) and the ameba of Flex-
ner (1892) (6). Chiavaro (7) was Lhe first
to recognize its encysted or spore forms.
It is present in varying forms in the
human mouth under varying conditions
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Eodameba buccalis. Unstained livlng organism, showing its motility and progressive changes of \‘-‘

pseudopods as recorded at half sccond periods for twelve seconds.

species predominating may vary with
the localion and the time of the year,
in the same mouth under certain
conditions, as indicated later, Fig. 1
shows a typical endameba (1) buccalis of
Prowazek (1904) (2) which is probably
the same as endameba buccalis nf Stern-
berg (1862), (3) the ameba dentalis of

(See texti.)

referred to later. Its size varies from 6
to 30 microns (one four thousandth to
one eight hundredth of an inch in diam-
eter.) When active it throws out a few
lobose pseudopods, which have a definite
independent tho consecutive movement
which is clearly shown in these un-
stained illustrations from lite. This Fig.
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1 shows the successive changes that have
occwrred at the end of each half second
for twelve consecutive seconds. Seven
pictures have heen cul out between each
of these. In the upper row of six views
you will note that tbe lower outline re-
mains practically constant, while succes-
sive thrusts are made with the wall of
the ectosarc first to tbe left and then up-
ward towards tbe two erythrocytes. In
the second row the upper horder shows
practically constant, while (he thrusts

145

dom more pointed than shown at A in
Fig. 1.

It is suggested by many that the en-
damehae have a definite phagocytic ac-
lion and take up bacteria. It is difficuit
to sltate what all the ingested matler
consists of and also difficult to differenti-
ate it from certain structural parts such
as nuclei, which are at times even as
large as a leukocyte. Fig. 2 illustrates
the appearance of this material espe-
cially well. Leliter B indicates the stiff

Fig. 2.
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Tndameba buccalis.
ectoplasm and eclosare.

are downwarg, first toward the right and
then toward the left. In the third row
the upper horder has changed but little,
hut the thrust is farther towards the left
and in the fourth row, while the lower
border remains about constant, the mo-
tion has been exerted again successively
more and more in an upward direction.
During this time, tbe endosarc, including
the granular mass within has changed
relatively little as shown Dby the loca-
tion of its nuclei and ingested material.
The red blood corpuscles shown in the
three upper rows give a good conception
of the relative size of the endameha.
With this species the pseudopod is sel-

Illustrating nuclei, ingested matler’ and bacterla, alse al A and B the

Half second intervals.

short blunt pseudopod with its limitling
membrane, and leiter A, its glassy hya-
line ectoplasm. They have a slighlly
yvellowish tint, giving a color beftween
that of a leukocyle aud a red hlood cell.
Frequently in extra good specimens the
ectosarc with its contained protoplasm
seems to be relatlively large in proportion
Lo its contained granular endosarc and
gives the appearance that the latler is
floating withiu it. In these specimens
Lthere are usually several very large
hlunt pseudopods presenl at once, tho
nole, as previously slaled, only one is
motile at a time. These characleristics
are shown especially well in Fig. 3.
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It frequently occurs that it is exceed-
ingly difficult to differentiate extermal
foreign matter from the structural parts
of the endamebae. hecause of their being
superimposed. This is particularly well
illustrated in Fig. 4 where, by knowing
that this species, endameba bugccalis, does

Tig.
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Its form may vary from a narrow worm
like structure to nearly or actually
round, according to the conditions. When
motile it projects a pseudopod in the
direction it desires to move and gradu-
ally extends this until its ectosarc is in
the form of a long loop with its refrac-

3.

Eudameba bucealls.
pseudopods.

not extend long pseudopods, as this view
would seem to indicate we would recog-
nize that Lhe apparent pseudopod is an
erythrocyte and some adjoining foreign
material. The apparent effect of this is
that of a slowly extending pseudopod.
The other common species is known as
endameba Kartulisi, discovered by Kar-
tulis (8) in Egypt, the morphology of
which is distinctly differenl from the
precediug when seen in its natural state,
bul which, according to the manner of
its dying, may take on forms quite un-
natural to it in life and which more
closely resemhle the endameba buccalis.

Showing differentiation of endesarc and successive, but single projections of
Half second intervals.

tile protoplasm. practically all in advance
of the granular mass.

Figure 5 shows an endameba of this
species, starting out on a journey, as
seen in the first picture in tbe upper left..\

You will nole ibat the condition just ™,

spoken of clearly obtains. In the second
pictnre, one-half second later, we see the
granular mass flowing within the pseu-
dopod. Unlike ihe species buccalis, just
described, this variety continues ils pro-
jection almmost enlirely in one direction,
which gives us the effect of a repeatedly
extended single psendopod. It will be
noted that at the time the granular mass
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is moving within the ectosarc, there is
no motion of the latter and when, as
shown in pictures 3 and 4, the pseudopod
is moving forward again there is practi-

") L
Beea

Epdameba buccalis.

By ® R

Showing relatlive size to a red blood cell, also a superimpositionr with for-
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of the organismshas been moved forward,
in other words, it has remained as an
anchor to pusb the other forward. After
the organism gets under way, as shown

elgn malerial giving the false appearance of a pseudopod. Half second intervals,

cally no motion of the endosarc and its
granular contents. In this variety it is
very much more dificult to differentiate
the endosarc from the ectosarc, partly

in the second row, particularly in the
last two pictures, representing a total of
six seconds, it has elongated until it
has become a narrow wormlike structure

Fig. 5.

"
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Xindameba Kartullsi.

hecause of the migratory nature and
habit of the organism. Pictures 4 and 5
illustrate how the least advanced end of
the organism has scarcely started to
move or change its contonr until the mass

Showing organism slarting
Tail second

on a journey and its progress in six seconds,
intervals

and has practically doubled in length.
It should be noted that the organism
covers nearly twice the square surface
in the last of this series as in the first.
This may be due, in a large paxrt, to a
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thinning of its depth in the plane of the
field, but careful observation has often
suggested that the organism actually
takes in fluid, thereby distending its ec-
tosarc, or outer limiting memhrane, to
enahle its less plastic endosarc to be
more easily moved within it. This spe-
cies usually has two nuclei, varying in
size, besides varying quantities of gran-
ular material, which may be bacteria and
ingested material, according to the clir-
cumstances. It is not deflnitely known
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contained in a constricted Umiting
sheath. In the first picture they are
seen close togetber and in the second
one, one-half second later, one nuclei,
bas moved forward to a new position,
leaving the other in its original location.
By one and one-half seconds later, as
shown in the 5th picture, the second
nucleus has moved up to the location
of the first and tbe rapidity of this mo-
tion is clearly indicated by the fact that
in the 4th picture they are at about their

Flg. 6.
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Showing uuclel and surrpuudlng nourishing vacuoles A and B.

Endameba Iartulisi.

lAqlnlllllllln'll_li

See text.

Half second intervals.

how endameba reproduce, but it is gen-
erally supposed thal it is by transverse
division and by some it is contended that
they do so by means of division beiween
the double nuclei. (9) It is sigmificant to
note frown these illustrations, as shown
particularly in figure 6, the clearly de-
fined double nuclei, which clearly dif-

ferentiates this  species from  the
histolylica found in the colon, which
multiplies by fragmentation of the

chromatin, the remnant of the nuclei
itself being expelled from the cyst. Fig-
ure 6 also shows very beautifully, and
which often cannot be seen in stained
specimens, that the double nuclel are not

maximum distance apart and the 5th,
one-half second later, they are close to-
gether. This motion is very spectacular
when seen in the motion pictures, for in
each of these series the Intervening
steps, covered by seven pictures, have
been left out. Tigure 6 also illustrated
the cumbersomeness of the organism, as
shown by the difficulty it has in chang-
ing its course. In the last picture of the
upper row it has decided to change its
direction and it moves the mass of .its
hody much as a company of soldiers
would be marched around a corner, sel-
dom cutting the corners. The halo sur-
rounding these nuclei, shown with par-
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ticular clearness in letters A and B, are
supposed, by some, to be nourishing vac-
uoles for the nuclel. We have never
seen any contractiler vacuoles in any
gspecies. It is very significant that, in
the flzed slides that have come to us
from various parts of the country, to be
spoken of later, we have seen very few,
if any, illustrations of these progressive
phenomena, as there seems to be a re-
laxing of the organism to quite a univer-
sal state wilh deatb. It is a very fre-

149

body. In other words, with a combina-
tion of lenses giving about 600 magnifi-
cations, the organism will cross the field
in about three minutes. This figure also
shows tbhe migratory movement of the
nuclei, spoken of in connectlon with the
previous figure. Figure 8 shows an ex-
ceptionally rapid motility, in which in
six seconds the organism has moved,
virtually, half its own length. This is an
unusual motility for tbis organism. We
are all familiar with the fact that the

Fig 7.

Endameba Kartulis!.

quent experience that when (his type of
organism is first observed on the slide
that it is club shape .in form, especially
so if seen very quickly after mounting,
which suggests that this is a normal
poise and one it takes in its natural
uonrishing process in its habitat. When
warmed on the artificial stage it fre-
quently occurs that the organism be-
comes quite rapidly motile and will quite
rapidly migrate across the field. This
is particularly well illustrated in figure
7, in the first of which it has that char-
acteristic club shape appearance and in
six seconds has gotten under way and
has migrated a considerable distance, as
measured by the dimension of lts own

Showlng rale of migration.

a3 2 .

Total time six seconds. Half second inlervals.

root of a tree, as of a willow, can pass
thru an exceedingly fine and tortu-
rous opening in a clay tile and expand
on the other side to ultimately block the
sewer, forming a veritable net work.
This property of malking its cross sec-
tion exceedingly narrow and of project-
ing and dragging itself (hru exceed-
ingly fine and torturous openings within
the mass of a material, is particularly
characteristic of this species, for we
have seen it come to an apparently im-
penetrable blockade and force a hairlike
figure into the mass slowly, but forcibly
projecling the fiuger until it has extend-
ed a long distance into it, and finally
by enlarging the end of the finger and
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using it as an anchor to slowly, but sure-
ly, drag its body into the meshes, and
even tho it has been compelled to elon-
gate itself in almost hairlike structure,
it would finally immerge on the other
side and assume its original form and
proceed on its journey. This is a good
illustration of how this organism may
enter into and Dbetween the cells of liv-
ing tissues and migrale to various parts
of the Dody, as indlcated by the case we
speak of later, in which we have actu-
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ing the endameba. The reason, however,
is not known to us. The association of
endameba with leptothrix has also been
mentioned by Barrett. (10) It frequently
bappens that a stained specimen will re-
veal that the organism hag bul one nu-
cleus when, in fact, there are two, but
they are superimposed. Thig could not
be demonstrated ordinarily but is clearly
jllustrated in figure 9, in which, in the
first picture, we see clearly two distinct
nuclei. In the second picture they are

Tig. 8.

]

Endameba Kartulisi.

ally found it within the human tissue.
It is exceedingly interesting that this
species seems to dislike greatly to have
death overtake if in the open and seems
invariably to make for tbe debris, which
may account for many people not finding
it in their stained slides. It is also ex-
ceedingly interesting to note the great
power of this little orgamism, for we
have observed it as it would push itself
into a mass of debris and crowd larger
bulks of material out of its way. This
is also particularly interesting as seen in
the motion plctures. It has been quite
significant to us that (he presence of
leptothrix in the patient’s mouth is very
often an index of the probahility of find-

s 4 28 338888

Showlng unusually rapld mlgration.

8688888
Total Lime slx seconds.

hecoming superimposed and in the third,
fourth and fifth they are superimposed,
and had we only the latter we could eas-
ily be misled. This figure also shows
clearly the apparent ability of the organ-
ism to take in Huid and eniarge its mass;.
for its extending ectosarc, before the be-
ginning of movenient of the endosarc or
diminution of its size, has presented an
increase in volume that it is difficult to
account for in any other way. This fig-
ure always shows clearly the rate of pro-
jection of the pseudopod, the total
change here representing three seconds.
It should be moted that the nuclei werc
generally much larger in the encysted or
spore forms than in the motile varieties.
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The rate of motility of this species, the
endameba Xartulisi, corresponds very
closely io tbat of tbe common garden
snail in proportion to its size.

There are motile bacteria and proto-
zoa of the wouth, mostly of the small
varieties, that have a speed of locomo-
tion, which, in proportion to their size,
would compare with that of the bum-
ming bird or (he honey bee. We have
found an organism in some mouths, the
morpbology and pathogenicity, of wbich
we have nol fournd in any of the litera-
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conception of its motility, in proportion
to its size, can be obtained by comparing
it to the speed of a dog, or equivalent to
tbat of a man running at the rate of 12
to 15 miles an hour. This organism has
cillia and a contractile vacuole and is
probably a paramaecium. It is spoken of
later in this paper in connection with a
practical case. We have only found this
orgarismn in moutbs wilh a prolific
growth of motile mouth flora. It musi
be seen either in the microscopic field or
in motion pictures to be appreciaied.

Fig. 9.

Endameba Kartulist.

ture, which has a size between that of
the erythrocytes or red blood corpuscles
and the endamehae and has a motility
so great that it can only be kept on the
microscopic field by using low powers,
by the constant adjustment of the
mechanical stage, and it is so transpar-
enl as to be scarcely wvisible with the
higher powers. It has a speed of motion
probably one hundred times as great as
that of the most motile endamebae.
IFigure 10 shows motion pictures of it,
taken at tbe rate of one per twentieth of
a secoud, there being no pictures cut out
as in the former illustrations. In the
picture in the upper left hand corner the
organism is marked as A and its position
is indicated at each succecding twentieth
of a second, and in six-twentieths it has
passed entirely off this part of the field.
This is shown here under a low power,
approximately 400 diameters. A relative

Showinz two nuclel becoming superimposed and plowlng into pseudopod.
Also apparentl exlension of eclosarc.

SOME IMPORTANT CONDITIONS I[N
THE ENDAMEBA AND EMETINE
PROBLEMS THAT ARE NOT
AS YET SATISFIED.

Are endamebae directly related as a
causative factor in so called pyorrhea
alveolaris, and will emetine treatment
cure the diseass? There are many evi-
dences to indicate thal the auswer
should be affirmative, among them ihe

following:
Favorable Evidence.

1. The statements made by skilled
bhacteriologists (11) of known exceptional
ability and world repufation.

2. The history of certain varieties of
endameba and their kuown relalion to
otber lesious, (12) as for example, en-
damebic dysentery (13) of warm climates
and its cure with emetine (reatment.

3. Their frequent presence in pyol-
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rhea alveolaris pockets, (7) At this point
we wish to state (hat in order to enlarge
the field of clinical observation we have
been in correspondence wilth the Presi-
dents of the varions state societies of
the United States and with prominent
dental pathologists of the United States,
Canada, Mexico, Cuba and Puerto Rico,
and have had smears made and fixt on
slides furnished hy us, in these various
localities and have stained them here
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4. Many observers in various parts of
the country report that the use of eme-
tine, as an amebicide, bas either greatly
improved or, according to their stand-
ards, has cured Lhe pyorrhea alveolaris.
(14) As an illustration of some of the
correspondence, I qunote from three of
the letters. (a) “T have been using this
treatment {emetine) now for two weeks
or more, having treated about sixteen
cases, and have gotten excellent results.

Fig. 10,

808 E660

A Cilllated Protozoan.
limes thal of the endameba.

Recenily observed.

crossing Lhig Beld, twelve twentlelhs of a second.

under uniform conditions. We have also
had the presidents of the various state
societies select for us a half a dozen of
the dental pathologists of their state to
co-operate with us in making observa-
tions. Correspondence with these two
groups of men and the study of their
slides indicate that, in the type of cases
that have been selected by them for tbe
smears, the presence of the endameba
is almost universal at the time of and
the conditions under which the observa-
tions were made. There are, apparently,
few exceptions, which will be taken up
later under the evidence against the en-
damebic etiology of pyorrhea.

) .(h 4 .
es0cFEEEERREEEDROS

Showing its extreme motility, which 1s probably 100
Intervals belwean views, one-tweniieth of a second, Total {lme

It s usually larger than a leucoeyte.

Among this number I have absolutely
cnred five cases. The balance are still
under treatment.” (b) “I have been using
the emetine since Seplember last and
would say that wilh one exception I have _
had the best results. I have used il by
the stomach, subcutaneously, and hy
flooding the pockets, and have had grati-
fyiug results in all but one case, but in
many of them I have had to be very per-
sistent when, no doubt, others would
have given up hope, etc.” (¢) “In regard
to the results of the emetine treatment
would say that with but one exception I
have had very gratifying outcomes.
Some cases, of course, yielded more than
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others and some are, apparently, entirely
well. The case that refused to yield was
one on which 1 have also used autogen-
ous vaccine with negative results.” Sev-
eral of the other correspondents state
that the emetine treatment is frequently,
or generally, successful in improving,
either in part or very materially, the
condition, tho very few refer (o them
as being cnred.

5. The authors of this report have
found an endameba on the apex of a root
that had been extracted where the pyor-
rhea pockets of the mouth did not show
endameba, and while it is possible that
the sterilization about the teeth was not
perfect enough to prevent the contami-
nation of the root end at the time of its
withdrawal thru the tissue, the fact
that sterilization was used and that the
root apex was very conlcal and that the
smear wag taken' from the very tip,
strongly suggests that the organism was
an inhabitant of the tissue about the
apex.

6. The authors have also found three
very motile endamebae of the Kartulisi
variety in the blood of an extirpated
pulp, which operation was done under
novocain. The pulp was exposed me-
chanically, accidentally, after the re-
moval of a poorly fitting gold crown.
The exposure was covered wlth calxine
cement for one week. We bhelieve there
was no possibility of the organism en-
tering the tooth thru the artificial
opening made into the pulp chamber un-
Jess it past thru the cement. This
patient is guffering from an obscure irri-
tation of an old heart leslon. Thls is a
very significant fnding and, so far as
we know, the first time an endameba
has been found in the tissues of the
mouth. and suggests pathogenic nature
of the Kartulisi variety.

7. 1t is possible that there is some
metabolic that is produced by the enda-
meba, which exerts an emzymic actlon.

Evidences agalnst the endamebic eti-
ology of pyorrhea and the treatment of
the disease with emetine.

1. The statements of skilled bacteri-
ologists, mostly specializing in dental pa-
thology are that, while they find the en-
dameba present, they do not consider it
an important causative factor. (15).

2. The correspondence (16) with se-
lected observers from different parts of
the country shows the majority of them
to be very conservative and reluctant to
claim much benefit from the emetine
treatment and some are strongly nega-
tive. I quote the following: (a) “My
clinical experiments show that the treat-
ment, by emetine is not what it is ‘crack-
ed up’ to be. I have tried it In every
way possible in all kinds of cases and
my experience is the same as in auto-
genous vaccination, that is that it does
no good unless thoro instrumentation has
first been accomplished and tben it is
not necessary. Proper surglcal work is
what does the work and is a great deal
better than the emetine treatment, ete.”
(b) “You ask for general observations as
to the endameba. I will say that in the
mouths I have found them I do not find
them after I have carried out my thoro
pyorrhea and prophylactic work, and this
without the use of any drugs, whatever.
I have used the emetine religiously and
have found no results from its use in
addition to results 1 obtained without it.”
We would also refer you to another pa-
per published in this department of the
Journal, which directly dlscusses this
guestion. In the correspondence received
11% have been positively against the use
of emetine, 47% conservative and non-
committal, in other words still earnestly
studying its effects, and 42% are favor-
able to its use, generally in conjunction
with thoro instrumentation. .

3. A few observers, Including our-
selves, have not found the ameba pres-
ent in certain cases before treatment
with emetine and have found it in those
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same cases shortly after treatment. This
we will discuss later.

4, Many observers, including
seives, have found many cases of typical
so-called pyorrhea alveolarigs Iesions
which, during the period in which the
observations were made, did not, at any
time, show endameba. If they were
present they could not be found. In one
very typical case, in a mouth where sev-
eral of the teeth had been lost by this
disease and where another was badly
affected and loose, also to be sacrificed,
exhaustive studies were made to locate
at least one endameba or spore. Nu-
merous slides were made on each of sev-
en days during November, five days dur-
ing December and four days dur-
ing January, in all at least one hundred
slides, both by examining direectly and
hy staining, and in no case could the
organism be found. The badly infected
tooth was then extracted, Emetine treat-
ment was used in the mouth wash during
IFebruary and March and on April 1st the
patient was again examined and, altho
her mouth was in excellent condition,
endamebae were found in the first slide
and in other slides made from different
parts of her mouth. Another patient was
examined for endameba about the pyor-
rhetic teeth, some of which could be
nearly removed with the fingers,
several times during each Novem-
her, December, January and Feb-
rnary, andthey were not found. In
March the organisms were found even
after the several badly affeeted teeth had
been extracted, and the mouth put in
good condition. These cases are typleal
of a number that were examined during
both the Winter and Spring months, and
which did not reveal the endameba dur-
ing the Winter except at certain brief
periods, if at all, until the spring days.
This strongly suggested the relation of
temperature or water supply to the vary-
ing presence of the organism. It is sig-
nificant that a large proportion of the
cases of true pyorthea alveolaris do not

our-
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have even a visible amount of pus pres-
ent, which is one of the reasons that our
profession has been striving, so diligent-
ly for decades, to find a name that was
adaptable to the disease in its various
stages and conditions. I am advised
that about twenty different names have
been presented as being adequate to
correctly identify this lesion. It has
been the experience of the authors that
during the months of November, Decem-
ber and January, particularly the latter
two, the cases showing endameba were,
almost universally, those with a liberal
amount of pus present, while those ol
February, March and April, particularly
the latter periods, showed the organism
in a great majority of cases, whelher an
abundance of pus was pregsent or not.
‘We have examined approximately fifteen
hundred slides of our own, besides ap-
proximately one hundred and fifty fur-
nished by the presidents of the various
state societies of the Union and by den-
tal pathologists in varions cities, and
have carefully tabnlated the data. TUn-
fortunately, no slides have been furnish-
ed ns that were made earlier than the
latter part of February, most of them
during March and, consequently, they do
not check against our data going back
into previous months. Tor another rea-
son they are not comparable, namely,
that they presumedly have been almost
all made from those cases of pyorrhea
that had a liberal amount of pns flowing,
in fact the case reports, kindly provided
with the slides, stated this fact in nearly
all instances. We have made into a
chart form (See figure 11) some of th\e‘\
data revealed by this large series of rec- '
ords and related them to the average
temperatnres for January, February,
March and to April 7th. The heavy,
straight, horizontal hase line represents
zero temperature, with the dates record-
ed below it, and the elevation represents
temperature, Fahrenheit, shown by the
zigrzag curve. It is exceedingly interest-
ing to note that the points marked A, B,
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C, D, F, and the ascending line thru J
represents the increasing frequency of
the e}.lda.meba in pyorrhetic people, and
frrom No. 1* Lo and thru J, where the
lme 15 marxked continuously on the as-
cension, a large number of people who
nave no pyorrhetic lesions have the en-
dameba present. In several cases chil-
dren witn splenaid heaithy moutns are
showing them. The points A and B in
January and C, D aud F in February
are parlicularly iustructive, for at these
Limes there was a sudden sharp increase
in the presence of endamebic infections,
and it will be noted that these corre-
spond to periods immediately following,
by a few days, a rise ot temperature. At
these periods there was a decrease in
the number of spores with an increase
in the number of motile endameba, sug-
gesling a period of incubation following
the rise of temperature. Circumstances
prevented us from making observations
at the dates corresponding to E, which
is the only break in the record. 1t is also
significant that cultures we had planted
to receive and grow air ameba during
the winter did not show them until the
ameba line was well in ascent about the
first ‘of March, tho the coudition
have remained constant even as to the
temperature of the imside room where
the culture medias were exposed to the
air. 1t was particularly interesting to
note, in this connection, that when we
wrote to one of our friends, a skilled ob-
server of mouth conditions, requesting
that he observe whether or not in his
locality there was the same relation of
endameba to temperatnre changes that
he replied, “I was amused at your eu-
qniry regarding the greater prevalence
of endameba in our cases of pyorrhea
since the change in weather, because of
the fact that for the past three weeks
practically every case of pyorrhea that
we had, seeins to show more or less
abundance of endameba. I bad not at-
tributed it to the weather so much as I
had to the fortuity of the cases which

we happened Lo see, elc.” It was known
to the writer thag Lnlg observer had not
LOUND lO&iu »U prebddldl 10 tie 101d-wiau-
ter monihs as 1n tne Kall, We will be
very glaa to Kknow the experience ol
oiher observers who have been looking
tor the encameba curing the Fall, win-
ter and Spring and, 1f possible, to have
the accompanying data or ihe relatlon or
these conditions Lo the average tempera-
tures preceding. It is not clear wha'
the causative factor is since the tew
perature of the mouih must remai.
about constant, 1rrespective of the cli-
matic conditions, unor is it ¢lear where
the organisms are sojourning in the in-
werims when they seem (o be absent
from these particular cases. The corre-
spondence with the large number ot
observers indicates that they probably
are not related to the water supply, al-
tho at one time i January all of the
cases of the authors in which they were
found to be present were using water
from springs outside the city. It should
be stated, in this connection, that the
only slides we have received from the
various ohbservers in the different parts
of the country, who prepared them for
us according to our directions, which did
not show endameba were made in the
northern part of the country the latter
part of February. An important fact ob-
tained with regard to the presence or
non-presence of the entamebic infections
in the cases, herewith sighted, in rela-
tion to temperature changes, namely,
that there was no apparent difference
in the nature or systemic effect, by any
means that we could determine, when
the organisms were abundantly present
or were not present in the same mouth,
tho the variation ranged from zero to a
prolific number.

5. Another argument against the en-
damebic origin of this infection is the
relation of systemic disturbances to the
sresence of the organisms. During these
months we have studied cases of the
most profound systemic expression, and
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in which the general symptoms respond-
ed o treatment or pyorrhea, but in
which cases no endamebae wefe found
berore and during tne period of treac-
meut, while the pauent was sulferiug
sysiematically, anu yet aiter a teoiu
reatizeul anu arter subsidence OI Lue
sywploms, e enuameba appeared wita-
out any return of the symptoms. 7These
were chieny non-suppurauve cases oI
pyorrhea and in all probability wonld
have been overlooked by all except very
observing dental pathologists. The
moulh lesions were relatively very in-
significant.

6. The effecl of emetine on other
micro-organisms, Emetine Hydrochlorid
has a prolound action on other micro-
organisms, including the various varie-
ties found in the mouth, which effect is
almost as striking in many instances as
1ts acuon on tne endamebae, and grant-
ing, as there is abundance of evidence,
that, in many cases, the emetine has
positive beneficial effecis, both on the
local and the systemic conditions, wheth-
er injected intravenously, subcutaneous-
ly, or in the pyorrhea pockets, it is not
established that its beneficial effects are,
in a part or whole, not due to its action
on these other organisms rather than the
endameba. 1t is particularly to be regrel-
ted that this point has been almost en-
tirely overlooked in the writing of the
literature that has been published rela-
tive to the endamebic infections. There
are exceptions, however, namely the
discussion of Curet of New Orleans, (17)
in which he says “that 1-10 per cent so-
Intion of emetine hinders perceptibly, in
thirty minutes, the growth of a 24 hour
culture of diphtheria and streptococcus
mucosus. In one hour’s time it lessens
considerably the growth of streptococcus
pyogenes, and in 12 hour’s time that of
staphylococcus citreus. It kills B. diph-
theriae and streptococcus mucous in one
hour and staphylococcus citreus in 12
hours’ time.” Wherry, (18)of Cincinnati
Hospital, who has found that emetine

one to 50 thousand killed ameba and one
to 100 thousand paramaecium and balan-
ualum.  be-eweuulzed lpecac raited to
Klll one to o wuvusand. veder, who round
woen (wo per ctur 0L ulud exiract of
lpelal wad wiar Will dpat, 1t €xeleu
gl sed INNI0IUYE and gelmicludl acuon
Uu ©O. Lwypuusus, 0. palacypuosus, o. uys:
enteriae and sSLapuylococcus pyogenes
wuleus.  ‘Lnls 1S laportani wnen oae
counsiwaers tne e role played by symn-
DIOCC LaGLera 1N 4lu€0ic 1eS10NS, Lue
researcues ol Lle aulnors on this posnc
10 deteruine tne germicidal aand inhio-
Live acuon of 1pecac ald iwe pluduuls,
emetine and cephalue, nave demon-
straled that the organisms taken 1rom
pyorrhea pockels are very directly 1n-
nuenced by these drugs, particuiarly toe
emetlne, 1pecac, ol wuiGl ues€ Lwy
alkaloids have been ex.racied, has very
little, if any, germicidal action. limetine
in solutions up to one to 1V thousand
inhibits the growth of these orgamnisms,
besides having mariked gerwicidal ac-
tion upon them. Cephaline has also
marked germicidal! and amebicidal prop-
erties, but not to the extent that emeline
has. An intleresling experiment that any
one can make very easily is to expose
various culture media to the air con-
tamination. So small an amount of eme-
tine as a loop full to 5 C. C. of media
will have the effect of preventing tne
growth of these organisms for 24 hours,
at which time the controls will have a
profuse growth.

There is much clinical evidence to in-
dicate that t{he beneficial infAluence of
emetine is due to its effect on other
micro-organisms that the endameba. We
sight one of several cases in detail. A
man of good habits and good history,
about forty years of age, had suffered
for months with recurring extreme head-
aches lasting from two to three daysand
s0 severe as to put him to bed. His
vision was disturbed with what he called
liver spots. These attacks recurred at
varying intervals at from two to three
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weeks and were getting slowly, but pro-
gressively, worse. All conceivable meaas
had been resorted to in good medical
practise, without more tnan temporary
relief. Accompanymg these attacks
there was considerable distress in the
liver and a digestive disturbance. Ire-
guent examinations of his mouth during
November, December, January and Ieb-
ruary for endameba were negative, al-
tho a great many siides were made.
Careful examination of tbe gingival tis-
sues showed a couple of small pyorrhea
pockets and the lingual rool of tie upper
right first molar was almost enrely de-
nuded of its attachment. We could not,
at (hat [ime, get the slightest sbowing
of pus. The cultures trom the pockets
showed a prolific growth of an organism
which, for the present we will call X.
Since the attachment of the other two
roots of this tooth were excelient, the
lingual root was ampulated close to Lhe
crown, but before doing so animals were
iuoculated with the cultures aspirated
from this pocket. We were able to re-
cover the organism in guestion daily for
several days from the blood of the tail
ot a rat inoculated. Within a month

the rtat died with multiple miliary
abscesses of the liver, Dboth macro-
scopic and microscopic. These ab-

scesses produced a pure culture of the
organism, which only lived 24 honrs m
artificial media. This organism would
not grow at any time in artificial media.
Other animals inoculated with the same
culture, directly [rom this rat, died with
similar lesions. lmmediately following
the amputation of this root the patient
had an attack of his recurrent beadache
and digestive disturbance, which, how-
ever, was slightly different {from former
attacks, particularly in the rapidity and
extent of his recovery. A thoro in-
strumenfation was done on all his teeth.
Abhout three weeks later, January B8th,
after he had had a recurring attaek of
his original disturbing symptoms, we
started the emetine treatment, whlch
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consisted of injecting a small quantity
ol emetine into the pockets and into
the tissue surroundiug the socket where
we had amputated the root. On Janu-
ary 1lsth we made the following 1record
in our notes. “Since last appearance
(January 8) patient has had recurrents
of old symptoms without liver spots in
eyes. Hxtreme pain like ueuralgia start-
ed in the temple and extended succes-
sSi1vely uru. Lne wlea supplied by tne
trifacial until it involved all its branches.
The pamn was so severe that a physiciau
was called and gave him sedatives. The
attack started mildly on Friday even-
ing, the day ol our injection with eme-
tine, aud became gradually worse, reach-
ing the clhimax on Monday morning, Jan-
uary 11th. His recovery was very rapid,
SO uCh SO as Lo greauy 1MUpress ol
and when seen on this Wednesday, the
13th, he is feeling unusually well.” This
clinical picture and reaction was re-
peated with diminisbing intensity after
each treatmenf, with emetine, whether
by fushing the pockets or by subcuta-
neous injection into the arm, and with
such regularity that the patient dreaded
the treatments because of their after
effects. On February 9th the treatment
was mnade into the pockets with flavored
normal salt solution, unknown to the
patient, and he waited in dread for the
oncoming reaction, which, he cheerfully

reported by phone on the Iollowing
morning, had not materialized. The
bacterial growth in the pockets was
greatly modified by emetine treat-
ments. Suddenly the patient ceased
to have any reaction after the efne-
tine injectious, since which time ﬁe\

has been receiving oneinjection each”
week or two. Since the emetine ceased
to cause reaction, he has not had a sin-
gle recurrence of his digestive or neu-
ralgia and headache troubles. He washes
the pockets daily with a syringe, using
1-10 per cent. solution of emetine. He
has gained in weight and is feeling bet-
ter than any time for & year. Let me
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recall that during November, December,
January and Fehruary, diligent search
did not reveal either the endameba or
spores. In four days during March, and
one already in April, he has heen exam-
ined for the presence of endameba and
on every occasion but one both spores
and aclively motile endammeba have heen
found. The organism we have referred
to as X has almost disappeared from
these pockets. If space permitted we
would present two other case histories,
which are quite as striking as the above
in illustration of the fact that emetine
does have an elfect in certain cases and,
apparently, there has not been found en-
dameba. One of these patients is now
attending business eight hours daily,
and bad not previously more than a cou-
ple of hours a day, if at all, for six
months and tho in the prime of life
was completely discouraged. It should
be stated in this connection that our
experience in 'injecting emetine subcu-
taneously into healthy people is that 1t
produces no reaction except a local sore-
ness in the doses used in the above
cases.

7. 'The special work of Noguchi (22}
on tbhe spirochaeta, treponema mucosum
strongly suggests its relation to the
pathogenic processes involved in pyor-
rhea alveolaris.

8. The progressive pathology of the
lesion, inown as pyorrhea alveolaris, as
it is understood hy our most competent
students, is one of the strongest argu-
ments against lhe propositlon that the
lesion has, as its chief etiological factor,
an endamebic infection or that the dis-
ease can be cured hy injections of eme-
tine. It is an exceedingly significant
cireumstance that the dental patholo-
gists, who have been spending decades,
or the most of a lifetime, in the study
of the pathology and etiology of this
lesion, are practically unanimous in the
belief that the disease will not be cured
by the injection of any medicament, nor

do they consider the fact of stopping the
flow of pus as heing in any sense a cure
for the disease, since many procedures
have been known to be competent to ac-
complish that change in the expression
of the disease, but always with the ten-
dency to reeurrence but never with the
complete obliteration of the lesion it-
self. The very form of nature’s method
of attachment to the root wall is de-
pendent upon a vital cementoblast with
its normal vita! attachment to the ce-
mentum. When these cementoblasts
have lost thelr life the possibillty of a
reattachment seems to be so remote,
according to many of our best authori-
ties, as to he considered practically an
impossibility. The treatment that has
given most uniform good results has
had, as its basis. the surgical treatment
of an infected wound and the stimula-
tlon of the circulation with protection
from a reinfection. One of the authors
of“this paper has searched diligently for
20 years to find a single instance where
a definitely developed pyorrhea pocket
with destruction of the alveolar wall
had actually produced a reattachment to
the tooth wall, and in that time has seen
but one case and in that case the onset
of the disease was very acute and sud-
den. The necrotic bone was cut with a
bur from the necrotic alveolus and, as
nearly as possible a surgical condition
observed, with the result that there
seems to have been a perfect reattach-
ment and in this case it is probable that
the cementoblasts had not yet died but
were still vital. We bave seen other
cases where the alveolus had grown so
tightly around the root that it seemed
to be ankylosed hut we could not -con-
vince ourselves it was anything more
than a close adaptation of the new bone
to the tooth root.

An important phase of pyorrhea alve;-
laris lesions is the systemic Involve-
ment and it is a matter of extreme im-
portance that exhaustive researches
should he made to determine whether or
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not the systemic expressions, as illus-
trated in the case sighted above, are the
direct effects of toxins produced by the
organisms or the irritations of proteins
of hacterial origin that have bheen set
free either by medication of instrumen-
tation. Also, whether the bacterial pro-
tein or toxin, if such are producing the
lesions, are set free from the bacteria
by the action of the endameba. In sup-
port of this latter we have the splendid
worlk of Kvans, Middleton and Smith.
(19) They explain the local reaction fol-
lowing the emetine injection as an in-
dex of a point of saturation when, with
the death of numerous eudameba, the
lethal point of emetine has been reached
and a great amount of bacteria, and pos-
sibly amebic toxin, is liberated. Smith,
Middleton and Barrett, (20) in their
splendid work on amebic infections of
tonsils and their systemic conditions,
snggest that the bacterial pbagocytic ac-
tion of the ameba probably set free in
the system various endotoxins depend-
ing upon the kinds of ingested bacteria.
It probably is not generally known, to
those of other lines of practise and
study than the treatment of teeth, that
many patients are so sensitlve to the
indirect effects of instrumentation of
pyorrhetic pockets that but a few teeth
can be treated at a time without pro-
found reaction, resemhling, in many
cases, a protein poisoning. 'This is illus-
trated by the following case. A young
married woman, otherwise physically
strong, suffered from extreme depression
and lassitude with digestive disturbance
and headache, and worthy efforts were
made to relieve these with good medical

procedure. The mouth showed non-sup-
purative, shallow pyorrhetic pockets
with very slight local irritation and

causing no personal discomfort. Recog-
nizing the clinical picture, which {s
‘quite freqnent, in the hands of all who
are specializing in the treatment of this
disease, we advised that only a small part
of the instrumentation of removing the

infecting and culturing masses and
irritating deposits be undertaken at the
first sitting. She was advised to watch
for a reaction and report the next day
by phone. The next day her symptoms
were s0 extremely aggravated that she
stayed in hed, and altho the phone was
but a few feet from her she undertook
to reach it and carry out her instruc-
tions to report, but she fell back wearily,
stating “Oh well, he knows I am sick,
for he told me I would be, and what
is the use of reporting.” This reaction
recurred after each successive instrn-
mentation, but with diminishing sever-
ity, and with no other treatment she is
relieved of all her unfavorable symp-
toms and is, apparently, In perfect
health again. Had emetine been used,
it surely would have gotten the credit
but nothing was done but the removal
of the irritants and the culturing de-
posits about the teeth. Data of treat-
ment and history of this type of case, of
which there are many, should be care-
fully collected since they strongly indi-
cate a bacterial protein poisoning. Be-
side the usual bacterial mouth organ-
isms, consisting largely of spirochaeta,
there was found in this mouth an organ-
ism similar to that shown in figure No.
10, which, as described, is probably 100
timmes more motile than the endamebae,
in fact it is so motile that it is difficult
to keep it on the field with powers high
enough to study it well. It is not an en-
dameba but is probably a cilliated pro-
tozeat a paramaecium about the size of
a leukocyte. We have only found this
organism In a small per cent of th\e
cases. A

9. Another argument against the con-
clusion that endamebae are the causative
factor in the production of the lesions
we know as pyorrhea alveolaris is found
in the following:

"~ Emetine has a well established effect
on some special lesions of the body that
have not been suggested ag being caused
hy endamehic infectlon. The Illustra-
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tion of this is found in the fact that
quite accidently it has been discovered
by two different dentists that one of the
most difficult of all known diseases of
the skin to cure, namely; psoriasis has
been found to disappear, and the skin to
return to an apparently quite normal
condition as an incidental effect of the
use of emetine in the treatment of pyor-
rhea. So far as we know, no work has
been done as yet to determine whether
or not patients suffering from this dis-
ease have endamebic infection of tbeir
mouths. This should be done. One of
these cases is reporied in detail hy Wm.
R. Chaplin, D. D. S, Savannah, Georgla,
in the February number of the Dental
Cosmos, (Volume 57, No. 2, page 289.)
In hig case the patient had suffered for
fifteen years from psoriasis. He says,
“The backs of both hands ‘were com-
pletely covered +with most repulsive
looking inflamed, somewhat corrugated,
scaly surfaces. This condition was also
found in large patches on both arms and
on some parts of the body. The disor-
der has been many times diagnosed
psoriasis.” He ireated the patient with
emetine hydrochlorid according to the
method as advocated by the Drs. Barrett
and Smith, inclnding instrumentation.
After describing the case in detail, he
states, “At the present time six treat-
ments bave been given—and it now be-
ing two weeks since last treatment—
every symptom of psoriasls has entirely
digsappeared.

Another report of a similar case has
just come to us in a letter from Dr. J.
W. Smoots, President South Dakota
State Dental Society, Spearfish, South
Dakota, in which be gives in parts the
description of an experience, he has had.

Referring to his patent, be says: “She
had one finger of one hand particu-
larly in bad shape from psoriasis, and as
I'had just received some P. D. & Co.’s
Emetine Hydrochlorid and the physi-
cian had called me in, T advised the use
of tbe above treatment. She has had

four treatments in the last ten days and
yvesterday her hands seemed to be nesarly
normal but could not report -her case
cured until she has been under observa-
tion longer.”

This is of very great significance, not
only because of (he discovery of this new
treatment for this painful and humiliat-
ing affliction, which has seemed to be
practically incurable, but it suggests
strongly a larger application for emetine
than that of an amebicide, the inference
of which can be that the beneficial effect,
of emetine in the treatment of pyorrhea
is due rather to its effect on other organ-
isms than on endameba.

10. Another argument against the en-
damebic cause of pyorrhes is the import-
ant recent discovery that succinimid of
mercnry seems Lo bave not only a spe-
cific action on the treponema pallidivm,
the specific organism of syphilis, but also
quite as striking a curative effect on py-
orrhea alveolaris as emetine. This has
been discovered and emphasized by
White and Wright. (20).

It has not been snggested that this
drug is in any way specific for endameha
and it will seem very possible that its
beneficial effect on pyorrhea could be ex-
plained on the assnmption that the caus-
ative factor Is a spirochaeta or some
other vegetative organism. This con-
ception is further-supported by the fact
that Nognchi has empbasized the possi-
bility that pyorrhea -alveolaris is caused
by tbe spirochaeta, treponema muco-
swm, which has already been referred to
in another part of this paper. (21).

The possibility of injury to the pa-
tient from hypodermic injection. We
must recognize that there 18 a constant
danger in breaking Nature’s seal of our
own bodies and of causing the -entrance
into tbe body of infections. This includes
not only the dangers from pathogenic
bacteria but the sensitizing of the body
to proteins and the distressing effects of
later introductions of that same protein.
whether carried in solution by the medi-
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cament or its effect on bacterial growth.
An additional danger seems Lo have aris-
en by the causing of a more or less se-
rious paralysis. We have just been in-
formed of a case, where emetine was in-
jected into the shoulder with the result
of producing a partial paralysis of the
arm lasting two days. We have not as
yet received the full particulars. The au-
thors have also seen a case of local ne-
crosis of the alveolus from the injection
of a few minims of a % of a 19% emetin
hydrochlorid solution in the gums around
a pyorrhea pocket.

CONCLUSIONS,

Owing to the fact that the evidence is
largely circumstantial, which has indi-
cated that endamebae are the chief caus-
ative factor in pyorrhea alveolaris, based,
in a great part, on the known bad repu-
tation of its cousin’s specles, the enda-
meha histolytica of amebic dysentery,
and slnce the evidence against this con-
clusion is in great part incomplete, we
strongly urge the withholding of judg-
ment 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, namely, (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 susceptible 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 inoculation with some oth-
er organism, or organisms, or by some
other means.

3. Or, the demonstralion that the en-
damebae of the moulh are non-patho-
genic and are incidental or helpful in-
habitanls of the oral cavity as scaven-
gers; nol only harmless of themselves,
but not producing either toxins or harm-
ful enzymes.

4. 1f the endameha buccalis is the
chief causative factor in pyorrhea alveo-
laris why is the endameba Kartulisi
found alone is so many of the typical
cases?

5. The establishment of the role of
emetine, including a close differentiation
between its amebicidal and its hacteri-
cidal actions.

6. A determinatlon as to whether the
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 the
agency of the complement, and also
whether the action of emetine is that of
a complement as in the case of lecithin
with snake venomen. (22).

7. A determination as to what is in-
volved in so-called bacteremia, which is
clinically so common as a result of in-
strumentation and of certain medica-
tions and is this action bacteremic, sep-
ticemic or toxemic.

8. The establishment 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 repalr.

9. The establishment 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 foreign material, bacte-
rial plagques and degenerating tissue, also
of pollshed surfaces, local stimulation of
circulatlon by frequent massage, etc.

10. The development of a means for
the reattachment of vital tissue to dead.
and denuded cemental surfaces of roots.

11. The establishment of the role of
pyorrhea alveolaris pockets as culturing
places for pathogenic organisms, as
those of the streptococcus-pneumococcus
group, which from this leslon 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 each other.



