THE
Micro-Oreantsus or ae Hoay Movra

THE LOCAL AND GENERAL DISEASES WHICH ARE
CAUSED BY THEM.

BY

WILLOUGHBY D. MILLER, D.D.S, M.D.,

PrOFESSOR AT THE UNIVERSITY OF BERLIN.

Wire ONe HuNDRED AND TWENTY-EIGHT ILLUSTRATIONS, ONE
CHROMO-LITHOGRAPHIC AND TWO PHOTO-
MicroagraPHIC PrLATES.

PHILADELPHIA :
THE 8. 8. WHITE DENTAL MFG. CO.
1890.




THE

Micro-Oraanisus o mae Howay Movra.

THE LOCAL AND GENERAL DISEASES WHICH ARE
CAUSED BY THEM.

BY

WILLOUGHBY D. MILLER, D.D.S, M.D,,

PROFESSOR AT THE UNIVERSITY OF BERLIN.

Wit One HunNDRED AND TWENTY-EIGHT ILLUSTRATIONS, ONE
CHROMO-LLITHOGRAPHIC AND TWo PHOTO-
MicrROGRAPHIC PLATES.

PHILADELPHIA :
THE 8. 8, WHITE DENTAL MFG. CO.
1890,



198  THE MICRO-ORGANISMS OF THE HUMAN MOUTH, CARIES OF ANIMAL TEETH. 199

hi PP . . : . .
which artificial,” and bases this declaration on the grous ul decay the micro-organisms in the deeper parts of the de-

(18 oo . .
nr_w m”ﬂ womm HMMMMMM NMUMMHMH MWMWﬁHoMﬂMMMﬂz_az.- g tissue are confined strictly to the tubules, éwﬁ.mum. those
A ) » 1 K mm e 008 : yur tho surface, although they do not strike into the basis-sub-
ar substarice," he; males) i 0 oHEEN Ui, yet they gradually liquefy it, and thus produce caverns or
yuscopic holes in it which they immediately fill up.
y oxperiments have been repeated and their results con-
wil by Foerster. Since 1884 I myself have repeated the
yliments a number of times, and have somewhat changed the
wlitlons by adding meat to the mixture and changing it every
wil or third day. Not unfrequently the course of the ex-
mont is interfered with by the appearance of yeast-fungi,
silarly of Saccharomyces mycoderma, in the mixture. This
I8 nppears as a white, thick, dry, felty skin upon the surface
o mixture, and uses up theacid. In the course of a few days
fetion sets in and the mixture shows an alkaline reaction,
wliluh the course of the experiment is interfered with. If no
disturbance occurs, the pieces will be so far decalcified in a
{hat they may be easily taken up with a needle ; after five
soctions may be prepared, and by making sections each
Jve week one will be enabled to observe how the micro-
Wi in the course of time penetrate deeper and deeper
the tissue and gradually bring about its destruction.
) ot look upon discoloration as an essential phenomenon
wiy, und do not therefore trouble myself about the color of
uitine in artificial decay. It has appeared to me that where
nous substances were present the discoloration appeared
than if only carbohydrates were used. A decalcified
placed in a mixture of saliva and meat will become discol-
i fow days or weeks.

Fia. 99. Fra. 100

It :?\_:
ARTIFICIAL DReay,

a, tubules distended nnd me §
b, normal tubules: o, tubwly
high power (11001 1),
sootion,

Fia. 101

ARTIFICIAL DECAY.

Tubules infiltrated with cocei, distended
and in parts running together through
the liquefaction of the intertubu-

Jar substance. Circa 400 1. Two Tunuias TAGH SN CARIES OF ANIMAL TEETH.
Compare Fig. 77. a, filled with rodn | b, wit
Only those branchon lylng

pommonly believed that dental caries either does not
- : ! ul nll in animals, or at best so seldom that the few cases
””H.Mswm m” MVMMMMMQMMHMWomw_mwwﬂewmwo“aomr“wa%_“ug : iy have c.con observed are to be regarded as striking
decay under the microscope. s And indeed we must grant that the teeth of animals,
P T— i s i to those of moderneivilized races, are relatively seldom
URAON RORTSHRLIS SON RS largo number by onrfes; Bt if we compare the teeth of certain
srations n-arder to disaower Kttt unle with those of uncivilized human races which

roprononted, 1100
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102), Ilere also, as far as my observations reach, micro-
il nro the chief destructive agents. In twenty wild dogs,
fluxos, and forty jackals I discovered no mmcm%.. Among
4y four apes I found one having a molar tooth ﬂ;@ a large
iy oxtending to the pulp, and two molar teeth with small
1- on the grinding-surface. Of a small number of porcu-
' wleulls examined, one had
ur vompletely broken down
iy, nothing being left but
i walls,

horsos, decayed teeth are
nily found. In the patho-
polloction of the Berlin
unry nchool there are two
b In which nearly all the
show pronounced decay
grinding-surface. Other
wlo had decayed teeth.
whont forty normal skulls
pulloction of the agricul-
hool | found butone tooth

subsist principally on meat, we arrive at quite different
sions. Theé animals referred to are such aslive on the s
as civilized human beings, especially dogs and other dome
animals that feed on substances which form acids by fu
tion.
All writers on _this I believe, unanimoun

i caso o

Fia. 102.
vora.

" Bland' Sutton, who has occupied himself with this st
many years, found only a small number of decayed testh |
nivora, and these almost invariably in animals living in o
for some length of time.

I have obtained information confirming these ohnary
from the directors of various zotlogical institutes and vl
colleges.

On the other hand, according to my experience, evary
erable collection of dogs’ skulls will be found to contuin ¢
more decayed teeth, nor is decay of very rare ocours
horses and apes.

In two hundred and ninety-five dogs’ skulls, mostly of |
lapdogs, I found eighteen cases of decay; in six, two te Bl with certaint
decayed; in each of the remaining twelve, one. In - Vo Y

. e ; : g nn decayed. But it
cases probably incipient decay (I could not decide wil BRIy difficult to recog-

tainty whether the teeth were really decayed or not); thi ngly « ___SM s mm
are therefore not included in the above number, In in :_.~, :..w vmmﬂ w.o
cases it was invariably the first upper molar that was c-._c.._..v .:.::.._ ~m ?M .wd oMH..
which is explained by the fact that this tooth possesse _.o _ ”: ..”chwomoap Thah

‘retaining-points for food-particles on the grinding-su -sﬁ | W ™ N ollection 3ROUP OF e,%sam FRON %c_wziwcﬂ o
fourth bicuspid also frequently showed signs of deony, Dr, Ginther, of Han- Zmuw.wo,wmmwa_.wmauﬂm“o?S?_o in the
cavity. Decay occurs in these skulls in the proportion o e beginning of the infection. 1100:1.
which signifies much higher percentage than has been It
Esquimaux and various Indian tribes. I succeeded in ol
material from the dry, decayed tooth of a dog, wh
soaked for a few hours in water, and then cut on the
microtome and stained with fuchsine, yielded very
scopic specimens. Through these specimens I was an
establish the interesting fact that decay of dog toeth x
panied by exactly the same phenomena ag that of humy

luroncopicnl examination of decayed dentine from .:5
shiowed the phenomena characteristic of human caries,
w of bacteria, enlargement of the tubules, ete. (Fig.

 found the searching for decay in dry teeth of sheep
wany matter. The many folds, islands, and spaces
fled with remnants of food, and always intensely dis-
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colored, render it still more difficult to perceive gmall

ot o uni tooth were in a very bad condition. All the front and

winl molar teeth were so much decayed that I entertained but
s hiope of saving them.

| mnde temporary fillings in a number of the teeth, and
uted the little patients to be sent back again in two months.
the end of this time they punctually returned, but as the
uy hnd apparently made no progress in the unfilled cavities,
thing further was done. All of these unfilled cavities, eight
o {ront teeth and three in the molars, healed completely,
loniine became hard and smooth, and no farther loss of
oo occurred.

o honled dentine retains the color of the carious dentine, 18
bl s hard as the normal, and according to the determina-
4 ol Dr. Cohn, of Berlin, contains a much greater percentage
Wie (han decayed dentine. Microscopic examinations of
il dontine have not, as far as I know, been made. In two
ol honled decay I prepared some sections, but was not able
slo unything characteristic. The invasion of the bacteria in
wisen oxamined had been superficial, a fusion of the basis-
wioe had not taken place, and the dilatation of the tubules
anflned to the external layer. Results obtained from the
nution of only two cases are, however, naturally not to be
fpon too implicitly.
luns concerning the cause of this healing vary. Accord-
s authors, it is to be explained by a renewed deposit
nlts in the softened dentine. Such a Qmwogamam
 ouour only in places not yet invaded by bacteria. Others
w that no vital process of any kind, as a redeposition
Alts, can take place in the completely developed dentine.

I have examined o fuy
skulls and found but one
point of decay. Since pi
much fermentable food,
should expect decay I
quently, in spite of the
ity of their saliva, if the
were not so compact, ui
ticularly if the animals w
slaughtered at so early
(two to three years),

The conditions which
the comparatively rare
ance of decay in animal
are, in my opinion ;

1. The firm structure

DrcavEp DENTINE FrROM A HORSE’S

I mal )
ﬂ.,oo.:w. showing the desiruction of the Al
tissue by bacteria. 800: 1. 2. The nature On. o& Al

. (but little fermentable),
3. The alkalinity of their saliva.
4. The comparatively short time during which the

exposed to the causes that produce d ;
e p ecay

Fic. 103.

The process of decay, if not retarded by the proper (i !
usually Tesultsin the complete destruction of the crown,
however, occur (comparatively seldom) which strang ly

gord the healing as being due merely to the dehydration
) of the dentine. As is well known, the decayed dentine
noted teoth becomes somewhat hard.  Further experiments
ury to determine which of these views is correct.

nooept the dehydration theory, we shall find it very diffi-
u afenid, to explain how the dentine, continually bathed
I uld ua it is, can at all dry out in the human mouth, par-

v how it can dry out in one tooth and not in others
winy bo decayed in the same mouth, We shall, further-

from the usual course, in that the destruciive process cen
gc.mosmqv and the already softened dentine becomen hut
This process is most frequently observed in the permun
molars, but it also occurs in milk-teeth, Some yours ,
amined the mouths of a boy and girl (twins, thres yo

*In more than one hundred skulls I could not establish with
presence of any trace of decay. I was, on the other hand, astonish ]
quency of exostoses and destructive processes on the roots of sheep



204 THE MICRO-ORGANISMS OF THE HUMAN MOUTH,

more, in case the experiments of Cohn should be confirm
unable to account for the smooth, shining surface and ()
creased percentage of lime-salts in the repaired dentine,

on the other hand, accept the recalcification theory, wa h
o.:oomwm between two possibilities,—(1) the possibility of n
@ow»moc of the dentine ; more or less complete wmmﬁ.ogao:
lime-salts of the decayed dentine through the medium ¢
pulp (a virtual restitutio ad integrum), which would not

accordance with the conception of Hoppe-Seyler (page 140}
the possibility that new dentine may be formed at the |
of the fibrils in the manner described under transparenoy
dentine. Without pronouncing my adherence to the vii
theory, I think I may say that I am not quite satisfied

dehydration theory. We have here another subject for

ment,
i e

CHAPTER VIII

ETIOLOGY OF DENTAL DECAY.

AviN0 ncquainted ourselves with the physiological proper-
‘ol thoe chemical and organic ferments occurring in the oral
¥, well as with the nature of the fermentations excited
i, and having furthermore examined the chemical and
opleal changes of the dentine characteristic of decay, and
{ho possibility of producing decay artificially, we now
{0 the question : What is the cause of dental decay ?
il decay is a chemico-parasitical process consisting of
{inotly marked stages : decalcification, or softening of the
und dissolution of the softened residue. In the case of
, however, the second stage is practically wanting, the
siflention of the enamel practically signifying its total de-
.
having discussed the processes of fermentation in the
L It 1n not difficult to determine the source of the acids
 uflbot the decalcification. They are derived chiefly from
Jus of nmylaceous and saccharine substances which lodge
potuining-centers and there undergo fermentation. The
w0 of un acid reaction in cavities of decay and in caries-
iy bo onsily determined by the simple test with blue
pupor,  The test should not be made at the surface, but
wopor layers, after the remains of food and outer layers
\ dentine have been removed. I examined two hun-
il thirty cases in regard to this question, and found the
wold fn two hundred and twenty-five, neutral in four,
Ine In one case. The latter five cases may be explained
lominance of albuminous substances (meat, gangre-
e, ote.) in the cavity at the time of examination.
2056
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[nasmuch as the fermentation of carbohydrates gives ring
production chiefly of lactic acid, and since lactic acid o
dilute form speedily acts upon tooth-tissue (decalcifion it),
can be little doubt that the acid reaction and the decnlelf

11 1l cases the starch is first transformed into grape-sugar by
0l 1e of the saliva or of the pancreatic juice, and is then
It Into lactic acid by the lactic acid ferment of various bac-

i, Now, it is well known that many chemical bodies possess
of the dentine are produced in  groat K HiENSE NG Lot nflinities at the moment of their formation than at other
aasuruey ol the supposition. may be corl 1L NN 4o, According to the experiments referred to, this appears
ok o e place & langel pices of S o (ho case with sugar. For other reasons, also, I consider
e b acloton I page 106, aniiy poh nnd amylaceous substances more detrimental to the teeth

tube to stand in the dark for some time, a yellowish zong
halo will be formed about the piece, indicating the pra
lactic acid with tolerable certainty, since we know that thi
substances which give this test (page 107) are not formed
in very minute quantities.
The acids formed in the mouth by fermentation of s _
quite as injurious to the teeth as those formed from sugne,
assertion that starch is not injurious to the teeth rosts i
experimental basis. On the other hand, it has been I
established by experiment that saliva containing starch i
temperature shows an acid reaction as soon and duye
much acid in a given space of time as saliva containing |
If we divide a quantity of saliva into a number of
tions, and add to each an equal quantity of different
drates (sugar, bread, potato, starch, ete.), we ehall find

Wi wigar, particularly as sugar, being readily soluble, is soon
Wod nway or so diluted with the saliva as to be rendered
Jluws, whereas amylaceous matter adheres to the teeth for a
tor length of time and consequently manifests a more con-
wil netion than sugar.
uane's ' observations in respect to caries of bakers’ teeth lend
purt to this opinion. He writes, ¢ In the Dental ﬂsmmgem of
ulty [Leipzig) E&Eﬁﬁbﬁ%fgﬁbﬁh@a
ghor of patients among the industrial and Soawwsm classes, and
w Loen particularly surprised att i th
ulors. They are affected by caries to such a degree that I
lwen able in many cases, since my acquaintance with this phe-
non, to determine the calling of a patient by the condition
i tooth,  There can be little doubt that we have here to do
i (isense which stands in causal connection with the calling,
oontaining bread and potato not only SHGHEN the theory of caries recently propounded by Miller gives a
sooer, but oven dovelop more’ atid i SR Motory explanation of it. A few confectioners’ children are
portions fo waieh sughr has beenl SHESEE v wiily individuals I have seen who could bear comparison with
suger, & far as my observations g0, FeNeE . ulthough their teeth were not in quite so bad a con-
Some very Interesting experiments wers PESSN. W, Probably the millers may be able to compete with the
berger anid T iofmelster, ¥ it ahve RN i, and it would be desirable to be enlightened on this
stances starch-paste, too, is more rapidly transformed 0
A cnan mger, Au slkalinised fE—— iy, on the contrary, is of the opinion that  baker caries”

grape-sugar kept at a specitied temperature did not ., wther to the inhalation of sugar-dust than to that of flour-
acid reaction till after forty-eight hours or more, wher

addition of starch-paste an acid reaction appenred
four hours. “Sugar in statu nascendi seems to be ¥
into lactic acid more quickly than in its ordinary ul
experiments on digestion with starch-paste, lnctie neld
developed.”

pont sugars manifest but little difference in their capability
lug aplit up into acids. Those kinds belonging to the

ur group—grape-sugar (dextrose), fruit-sugar (levulose),
o (gnlnotose), and maltose—are directly fermentable and de-
nocording to the equation : CH,,04 = 2C,;H,0,.  Cane-
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sugar (saccharose) and milk-sugar become fermentable only after

hydratization.
Ci,Hp,0y + H,0 = C;H,,05 + C;H,,0,  CiH,,05 = 2C,H, 0y
Cune-sugar, Dextrose. Levulose. Lactic acid,

There seems to be no considerable difference of time in respe
to the beginning of the fermentation of the grape-sugar and
cane-sugar groups: the one is apparently about as detriment:
to the teeth as the other.

Fermentable albuminous substances mixed with saliva
velop but small quantities of -acid, which soon disappear. The)
are not injurious to the teeth, even though retained for so
length of time; they may even retard the progress of decay b
neutralizing the acid through their alkaline products. The mon
diverging opinions prevail in regard to the participation of diff
ent substances in fermentations arising in the mouth, none
which rest on solid foundations. Above all, the conception th
albuminous substances (meat) putrefying in the mouth produe
acids is totally erroneous.

The facts mentioned on pages 27 and 115 cannot leave ua I
doubt on this point. It seemed to me desirable, however, I
refute the above views experimentally, and at the same time
establish the relative significance of different carbohydrates
acidifiers. For this purpose I made oyer two hundred expai
ments with human saliva, and also a few with the saliva of da
and rabbits. 4.0 c.cm. of fresh saliva were mixed with 0.5 g. ¢
the food to be tested, and the reaction as well as the quanti
of free acid determined after the lapse of a certain time.

The results obtained are given in the following table.
“acid unit” signities that quantity of acid which is necessary |
neutralize 0.1 c.cm. of a 0.5 per cent. solution of caustic po

Material. Duration of experiment. Acid formed in nold
Bread (dry) . . 12 and 80 hours 22 and 7
Starch . i e T e 20 «“ 4
Cane-sugar . il "4 ¢ ¢ 178
Grape-sugar . o i X i 19.8
Potato (boiled) . WTRE. i i 24 ¢
Corn (in milk) . i Y 4 " 24 «
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Matorinl, Duration of experiment. Acid formed in acid units.
pond (1.0 g.) . .12 and 30 hours 35 and 110
gur (2.0 g.) . r oL 4 & 20 ¢ 41
loo y . sl Lo 25 ¢ 02
Rolroni . : S e s 1 R

i 1 1 @ 0 « —8*
A, A_._:e.v : s €€ té — % —5
13 113 13 (B
. i . « @ « ibiecil St
.. .. ] 113 113 113 O 11 Acv

pnoh (in water) . 4 ¢e s Dt 0

Luto T.:_EV R i £ i O () 0

il (raw) . , ¢ [ £ ()i 0

1 y 8 . 13 13 113 S i 74 va

I but one series of experiments with dog saliva I obtained
fullowing figures (reaction strongly alkaline at the beginning
the test):

Reaction.
always alkaline.

113

Duration of experiment.
12, 20, and 35 h
‘

(13 (13 3

ours.
(13

4,
13 (13 113

13 (13 (13 (13

alkaline, putrid smell.

13 13 13 13 13

13 13 10 13

acid after 20 hours.

13 113 113 13 13 13 113 113 ._.N 113
For rabbits’ saliva.
Duration of experiment. Hwopaacu“
: i . 4% to 12 hours. alkaline.

i 4} « 85 « up to thirty
hours alkaline, then an acid reaction set in, but not so

wlrong as when the turnips were crushed in water.

o frosh saliva of both animals showed a strong alkaline

lon.
\ fow experiments made for the purpose of comparing the
difylng power of raw and cooked food seem to indicate that

* The sign — denotes an alkaline reaction.
14
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raw vegetable food is less fermentable than cooked. Bha
further researches prove that this is indeed the case, the coull
of food would have to be reckoned among those customis
civilization which have a detrimental influence upon the tesl

It is well enough known that acids, brought into the me
as medicines or with the foods, may have a deleterious action
the teeth. An excess of sour fruit, grapes, lemons, ete., andl
continued use of acids or acid compounds doubtless has a
cifying action on the teeth, attacking first not the concenlod
the exposed parts:

Schlenker™ calls attention to certain substances which, ¢o
into contact with the teeth, either as food or as medicin
generally injurious, some to such an extent that their dee
ing action becomes visible to the naked eye in the short
of five minutes. I do not attribute too great an importan
the intluence of such substances, nor do I underrate them, s
a slight injury of the enamel or dentine caused by such # 1
may give rise to decay at points which otherwise would |
escaped.

An acid reaction of the saliva is equally detrimental,
is said to occur in rheumatism, gout, gastro-enteritis, dinl
mellitus, dyspepsia, and various disorders of the alimon
tract, in fevers (typhus, intermittent fever, etc.), in dise
the lungs, etc., and during pregnancy. According to
authors, the mucus also, under certain circumstances, hi
acid reaction, and the attempt has been made thereby to ox|
pathological phenomena, particularly at the neck of tha &
(wedge-shaped defect, neck decay). Our knowledge
properties of mucus is unfortunately too limited to detel
accurately the part it plays in decay of the teeth. (See pug

With less reason, it appears to me, Tomes, Black, and o
ascribe a destructive (probably meaning a decalcifying) &
on the neck of the tooth to the “acid secretion” of the irell
gums. No conclusive facts have been adduced for this s
tion. On the other hand, it is well known that decny
seldom occurs in cases of pyorrheea alveolaris, in whie

puokots or spaces which, by retaining food-particles, serve as
Wenters of fermentation and consequent decay. )
Aocording to Coleman,' the acid reaction of %os%mm mS.:.Ew
snined by the formation of an acid phosphate of lime, arising
sin the disintegration of the lime-salts. )
Wrldgman ™ explains the acidification by an electrolytic de-
iponition of the buccal juices.

Yhe second stage of caries,the dissolution of the softened macmnwv
puused by bacteria. We have seen that many Boﬁr-‘cmmgﬁw
Wi the faculty of dissolving coagulated albumen or albuminous
Latunces, of peptonizing or converting them into a soluble
wliflention. We have also seen that the basis-substance of
wllne consists of an albuminous substance. The explanation
the second stage of decay is therefore very easy, the more o,
su the liquefaction of the softened dentine by _u@oeo.ﬂm is
uily detectable under the microseope and may be msméﬂ ac-
iplished experimentally. The dissolution of dental os.u.s_»ma
fuot, decay in general) has been designated as wﬁa.mm@oﬁo? on
whole an ill-chosen term, inasmuch as the characteristics
sitrefuction (alkaline reaction and bad mmou.v are entirely
g in a cavity of realdecay. The decaying dentine m?wﬂm
ol renction and emits a sour smell.* This stage oﬁ.. caries,
fure, is adigestive process. The dental cartilage mw dissolved
the bucterium-ferment, as albumen by the pepsine of the
il ._=_c:. 1
W must rid ourselves of the impression, which the applica-
ol the very unscientific and unprofessional name of bugs
otin has no doubt tended to spread, that the parasites
liuman mouth make holes in the dentine by boring
Il i 1 worm bores into wood or by gnawing at it as a dog
W nl 0 bone.  Bacteria have no apparatus for boring, nor do
live mouths or any provision for breaking off small por-
ol wolid substances which they then swallow whole or take
y tip atany point of their periphery after the manner of an
They nourish themselves alone by substances in a state

Wutie the odor of o gangrenous pulp or of suppurating gums, etc., must

gums are in a state of irritation for months together,
wunfounded with that of the dentine.

ever decay does accompany inflamed gums, we invariahl,
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MM._ w“smobm w.bm mw we present them solid substances they them

must liquef? .
s i Mos MmMHMw %om:.a they can make any use of them

.dwo: this power of bacteria to liquety substances of an ally
minous nature depends the destruction of the softened 4
—in ogow words, the second stage of dental decay

The objection has been raised against the ormEm.oo- arasiti
Q_mow.% ow caries, that the reaction of the saliva in an wE aﬂo_ ,
no S..:mEo:, for the extent of decay in that mouth %dﬁ% g th
H.mmosﬁw: of the saliva is &Wmmzm,.mmom% has dmo:.woszmmw
extensive; and, on the other hand, cases have been re ]
where an acid reaction of the saliva was not pooogvm:mm% ow.v.ﬂ.

o total absence of decay in a closed root-canal which has
fur yonrs been harboring a putrid pulp and innumerable bacteria
§u 1 #till less warrantable objection to the above-mentioned theory.
1| evinces an entire ignorance of the vital conditions and fer-
{ive action of bacteria. For, in the first place, the bacteria
i EHE perish, or, what happens more
July, hecome inactive as soon as the nutriment in the pulp is
“, Wit —¢., in a few days. In the second place, even
il thiey could really vegetate for years in a root-canal, we
huuld still have no reason to expect decay, because the carbo-
drntes, essential to the formation of acids, are wanting. The
wotlon of a putrid pulp is invariably alkaline.

denting,

.ooﬁmwwouwo.:sm. amount of decay. Non - :
investigator, however, would WS% ooMonMmﬁoMm%& m:@mm&., Loher and Rottenstein® discovered after boring into two
examination of saliva. Tom AiE ulsors, which had a peculiar blue color without exhibiting a
The rapidity with which the process of destructi J w of decay externally, that the entire interior of the teeth
teeth in any mouth advances is evidently di i o*.. the i brown, completely softened up to the enamel, and that even
ently directly DrOFCIES u 100t was hollow. Such very exceptional cases “must not

to M&m m:ﬁm:m@% of the fermentations going on in the retention
centers, and inversely proportional to the density of the *oo_,.,,

substance. Now, both of these factors are virtually independ

of the reaction which the saliva may show on escaping from (I
S5 “-

msﬁm. A prolonged strong acid reaction of the saliva woul
indeed render the fluids of the mouth less mmﬁuﬁom to the d ’
opment of bacteria, and in so far as the acid could penet " ,
centers of fermentation tend to decrease the m:amwmw» ZM.S |
fermentation. Such a decrease would, however. be ¢ e
for by the action of the acid itself. , .

The case becomes very different when we turn our

ldentified with common caries.” They are of such rare
surrence that no satisfactory explanation of them has yet been
flirod, and every one who reads the report of them can only
i his shoulders and wait for the day when he may have an
portunity to examine such a case personally, an opportunity
Wil but rarely comes even once in a lifetime.

Ilio view that during the disintegration of the pulp the acid
pannry for the softening of the dentine was formed, is untena-
, ieut, because the reaction of putrid pulps is always alkaline;
idly, because even in case an acid reaction should take place,
lur peculiar circumstances, all bacteria of the pulp would be
stroyed long before even a fraction of the quantity of acid
qulsite to decalcification would be formed. We cannot as-
o (his oceurrence to a process of nitrification, such as occurs
he soil, gince this demands free access of air.

1 support of the inflammation theory, a difference has been
wined between decay of living and dead teeth. It has been
wtod that the softened layer of dentine is much thinner,
¢, und blacker in dead than in living teeth. Every practi-
¢ hus surely seen phenomena which seem to agree with this
vtlon, but a satisfactory explanation may be found without

ompensi

isastrous influon
upon these surfaces sooner or later, according as the teeth

soft or mﬁwmo in structure. Consequently, if anyone can ul
me a case in which an acid condition of the saliva has pers |
pqu.. some months (not one in which the saliva chanced wno _
acid .H.smﬁ at the moment of examination, or one in which the
H.opoaos.ésm caused by bad litmus-paper, or by handling
paper with sweaty fingers, ete.), I shall have no &Bccﬁ
pointing out places at which its action is plainly manifest, ._
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poported in I’ Odontologie, although not yet concluded, appear
ing of more notice.
_.:.__”“.:M_mﬂw.wmwamgowm named have Smmp.a:om m.mm.goou mmosuwm&
tuoth, in all which they found four different H.msam of Ac.moaoﬁm v
W (11th kind they met with eight times, and a E.Mg m<m.93mm. .
1, The first kind met with is a short, ?.Sw _usS:ﬂm,ﬁ _wo_m
forming chains. It has a length om. 1.5, m.:m. Is &Bo@»m_m HWM
wuitinlong. In puncture-cultures, in mﬁsﬁzow it mwos”.. (o) m_uﬂnw
pupldly, forming a white trail, and begins to :mﬁ&.« t mme a 4
al the end of the third or fourth day, turning it white @bﬁ
upnque.  In plate-cultures it forms mEp:. slightly ?ogwwo ;
wulonies, which having attained M M_pﬁwmwwﬂ of two to thre
0 iters spread outin the liquefied gelatine.
| .h_.:.___..__nc Mmeomzm kind is a bacillus 3.0p ~.Obm, and about o:?ﬂm:.
thick, slightly constricted in the B:E_a.. Its o:.#ﬁ.om Q:.M
wllar to those of the preceding, mxomv.a that its oo.HoEMm. m?..mam
Wt more upon the surface of the m&&.\:.pm .domoam lique .«.Emm 1 %
), The third kind is a bacillus quite m.::zg. to the Eowm Eum
uwing, however, no constriction. H”a is square at Qwo auHM,%: ;
fiis quite long chains, @_@&.oimz.w in _5..3@ media. oe
[ llquefy the gelatine, but slightly softens it. TN
4. The fourth kind is a very small, i:n. bacillus,” almo
ok un long, so that it might at first be B.ﬂme&.mmb for .p coceus.
frms o white trail in the gelatine, which it speedily turns
| en liquefies. : ]
_Qﬁ....p._..._*w”.”_w~ E%&. found but eight Q.Bmm. w.m a bacillus 2.:&
nded onds, which forms at first a white trail in the gelatine
iquefies and clouds it. ) ,
p“,"._“. _._.._~x3_ micro-organism, found but five times, is a very
| poocus, It was found only in advanced m&.@»W@m o%. &mo.m%.
the canaliculi were already considerably dilated, it being
o enter the sound tubuli. :
, "hﬂ“_”ﬁ“ﬂs_z in the gelatine, which it does not liquefy, and

much trouble. The alkaline products of the putrefying pul
and of the inflamed suppurating or disintegrating gums nu
tralize the acids formed in the dental cavity by fermentutin
The process of decalcification ceases, partially at least, who
the dissolution of the already softened dentine proceeds,
decalcified layer of dentine must gradually become thinner unl
such circumstances. If a just extracted carious tooth b
in a putrefying albuminous solution for some length of time,
softening of the dentine completely ceases, while the (e
which has already been softened gradually disappears,

THE MICRO-ORGANISMS OF DENTAL DECAY,.

Our knowledge of the micro-organisms most direet
cerned in the destruction of the substance of the tooth ,
very deficient. 'We have been able to establish the fact th |
micro-organisms of the human mouth which possess the pe
of exciting an acid fermentation of foods may and do tule
in producing the first stage of caries ; also, that all posse
peptonizing or digestive action upon albuminous substune
take part in the second stage; and, finally, that those pous
both properties at the same time may take part in the

I tion of both stages. But whether there is any one b
which may always be found in decayed dentine. and
might therefore be entitled to the name of the bacterium
decay, or whether there are various kinds which oo

L considerable constancy, we are not able to say.,

During my experiments upon the bacteria of deeny
year 1883, I isolated four different kinds &f bacteria from
ing dentine. These I described in the Independent P
for July, 1884.

I'have frequently met with them in more recent in
tions, and they have also been observed by othera,
consider the experiments I then made sufliciently axte Jonds & whitish aspect.
@alve o bs incorporatal LPEAERS oxvolz_..o:a- ' _“_.:,‘_».c_”_._.m_% ;mooz to be published, Galippe and Vignal

rogress, with new methods and larger materin _ iy . res above
Mczm_cmom, it being necessary to oxpm.izo at _op-.a M—‘ [t detall the chsracters A
hundred different teeth in order to arrive at satisfactor Moned.

The researches recently made by Vignal and Galip
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PREDISPOSING CAUSES OF DENTAL CARIES.

In contradistinction to the exciting causes of caries, wo ¢
acterize as predisposing such conditions of individual or of
teeth which divest them of their normal power of resisting
citing causes, or by which they offer them especial pointu
attack.

Predisposing conditions are only found in the teeth tl
selves, in their development, position, ete., while, on the of
hand, all external agencies are to be considered as exel
causes. It is therefore not logical to regard gout, e.g., as i |
disposing cause, because it is accompanied by an acid ron
of the saliva. The action of an acid on the teeth will alwa
the same, whether it is secreted by the mucus or salivary whn
or formed in the mouth by fermentation, or introduced
without; it is invariably an exciting, not a predisposing cut

1. The structure of the teeth plays the most important pus
a predisposing cause of dental caries. Poorly developad,
porous teeth, with many large interglobular spaces, are hig
predisposed to caries. As a lump of table-salt dissolves m
rapidly in water, on account of its porosity, than an eq
large piece of rock-salt, porous dentine is more rapidly de
fied than well-developed, firm dentine, because the acid M
more readily penetrate the tissue, and because less
required to decalcify a porous than a hard tooth, It may
be proved by experiment that poorly developed dentine in
more rapidly attacked by acids than sound dentine, (Noo
196.) Not only does the decalcification, but also the dos
of the cartilage, advance more rapidly in the former o
cause the micro-organisms, in many cases at least, ont
interglobular spaces and more readily pervade and den
entire softened tissue.

2. As a second predisposing factor I designate abno
deep fissures or blind holes (foramina ceeca) in molars and
ior lateral incisors, especially in cases where the enamal #
poorly developed. By their continual retention of food-p
such points directly induce caries, and offer but little resl

to it in consequence of the absence of an intact protectin,
of enamel.

. In the third place, fissures or cracks F the enamel are
pognrded as a predisposing cause. I lLave not, however, been
0 convince myself that decay frequently starts from er@m.w
l-cracks, often found in senile teeth. ,H.rm,% are usually
{0 narrow to permit the entrance of food-particles, and conse-
juontly do not serve as points of H..ﬁm:SmE.

1. In the fourth place, teeth are predisposed to A.mmo.m% ._o% a
wrowded, irregular position. An mcmﬁwﬁogo.?m. example is furnished
I enses where the first bicuspid stands E.wam of the mgrw 80 as
{i form a triangle with the second bicuspid pn.@ Qo. osmwﬂm §or
lio second bicuspid forms a triangle with the first d_ocm?m and
ml molar. It is impossible to keep the space _oows.om: ﬁ.uomo
liroe teeth clean, and fermentation and acid mou.Bmzo: continu-
ly vecur there and attack the teeth. Not only in such cases,
Wit wherever a crowded position of the teeth mio.qm the reten-
' fuod-particles, or renders their removal @.&moz:, a pre-
n to caries prevails. The form of a tooth is boﬁé&:ozw
il ; teeth with convex approximal surfaces touching nw&n
| lior ut one point only (Fig. 104) are, ceteris paribus, less subject

Fia. 104. Fic. 105.

=

surion than teeth with flat or slightly concave m,&?@omm (Fig.
M), hocnuse the latter cannot be WWMM; wo &Mp? either sponta-
sualy (by the tongue, ete.) or with the brush.

b >.« _M:w“,mmmo: owo_oogicm. of the gums from \.&5 neck of the
th not only lays bare the dentine, but also permits the m..b?m.zoa
fod-particles between the necks of the teeth or into the
lots formed by the loosening of the gums, by which means a
hor predisposing cause for caries is ?gwwvmg. |

Muny congider pregnancy as a predisposing cause. Itis not
hw denied that during pregnancy women are particularly sub-
o enries,  The reason for this is, however, probably to be
il in the fact that the patients generally neglect the care
" tho mouth during that time, and that the Duccal secretions
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'I'nut the frequency of decay is greater in civilized races than
Pregnancy itself can only be regarded as a predisposing « winong-savages hasy als blished by numerous observa-
in so far as it effects a loosening of the gums or a changa I¢ {loys.. Mummery’s interesting communications are especially
structure of the teeth by a withdrawal of the lime-salts to iy worthyof meption. He found decay among the old Britons of
up the feetal skeleton. Whether such an extraction talkos the dolichocephalous type in 2.94 per cent., among the brachy-
28 mot b i ertained. yephinlous Britons in 21.87 per cent., among the Anglo-Saxons in
7. Many believe that a predisposition to caries may ha | 10,78 per cent., among the Romano-Britons in 28.67 per cent.,
ited. It cannot be denied that badly developed, irregulur | wid nmong the ancient Egyptians in 41.66 per cent.
may be and are inherited, and in so far inheritance may I I'here is no doubt that a deterioration of the teeth accompanies
sidered as a predisposing cause of caries. thi progress of civitization, The reasons for this are many. The
8. Wedl, Tomes, and others mention as predisposing wude of life of most uncivilized races not only conditions a
various general diseases, as rheumatism, gout, diabeton, sinind, well-developed body, but the osseous system, of course
enteritis, dyspepsia, cancer of the stomach, scrofula, rachiti Ineluding the teeth, shows the same vigorous development, and
tuberculosis. These diseases may indeed furnish the ox whove all a compact structure. An individual whose youth is
causes of caries by imparting an acid reaction to the #pont in the open air, unrestricted in his bodily freedom, is likely
Juices, but how they can predispose the teeth themselvan to 11 powscis a body better developed in all its parts than one who
is not readily apparent, unless they render them more Jun boen brought up in a modern school-room.
access to the exciting causes by concomitant gum-dine I'he quality of the food also exerts an influence on the teeth
Askiitbed umdens. 4ot to be underrated. They form no exception to the rule that
I doubt whether climatic or geological conditions have unused member will be less perfectly developed than one
to do with the origin of caries. Esquimaux, Lapps, lual nutantly used.
Arabs in Nubia, Patagonians, ete., have the best teeth I'lho pressure brought to bear upon the teeth by mastication
of unfavorable climatic conditions. son o more lively circulation in the periosteum and in the
ilp, thereby inducing an increased deposit of lime-salts or a
sre complete calcification. Practical experience also teaches
{ ¢hildren brought up on soft food (broths, paps, etc.) gener-
.a:,l,.é yad teeth, If a race of human beings or of animals
wro to make no use of their teeth for several generations, we
suld expect to find a gradual deterioration of the dental struc-
. It is, to say the least, highly probable that the soft qual-
of many of our foods, as compared to those of uncivilized
, conditions a soft, porous dental substance, as well as an
porfoct development of the jaw-bone, and a concomitant
swilod position of the teeth.
I'hon again, the chemical composition of the food is of great
fluence upon the origin and extension of caries. Whoever
wits tho truth of our proposition,—no caries without acidy—and
sgnizon the fermentative processes in the mouth as the chief

assume an acid reaction ; these are both exciting causes of (l

INFLUENCE OF CIVILIZATION ON DECAY.

That decay of the teeth is not a disease peculiar to eivill
is proved by the manifold observations which have b
on the skulls of ancient and modern uncivilized racos in
and America. A visit to any anatomical or anthrop
museum and an examination of a large number of
will convince every one of the correctness of this assertion
examinations have been made by Broca, Magitot," Mum:
Barrett," myself,"® and many others, and invariubly |
same conclusion, that decay has occurred in g 00
a8 well as uncivilized, and at all times.

Races subsisting 8o at (Greenlanders, oto,
forming an exception to the rule, yet they appear to b |
lutely exempt from decay. (See page 221.)
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source of the decalcifying acids, and has verified our table
208, 209), will hardly deny the correctness of this statemaont,

A person living on such foods only as undergo no el
mentation in the mouth (meat, raw vegetables, roots, ete,)
I am convinced, be but comparatively little afflicted with o
If this supposition were well founded, a comparison of the
quency of caries among races subsisting on meat alone with
of races who consume vegetable or mixed foods would
higher figures for the latter. Caries should also then bhe
frequent in phytophagous animals than in carnivora.

That such investigations are connected with enormous
culties is apparent. It is extremely difficult or altogethaor
possible to eliminate other simultaneously present, espe
predisposing causes. .In the second place, the statements of
tain authors concerning the food of savage tribes do not nl
agree, and furthermore suitable material for these examinaul
is extremely scarce in most anatomical collections.

Very interesting and valuable figures have been gatherad
Mummery, which are meant to establish the relation of carl
the healthy or unhealthy manner of life of a given race.

These figures, with a few changes which concern the nou
ment of the races specified, and with the addition of those
I have deduced from various anatomical and anthropol
collections, are presented in the following table :

>

AxciENT Racrs. MM%M. Caries. Humm“mm..“.wo Food.
Ancient Britons . . .| 68 2 2.94 Meat (beef, wild
(dolichocephalous.)
Ancient Britons . . .| 82 T 21.87 |
(brachycephalous.)
Ancient Britons . . . | 69 24 40.68
(exploration of Green-
well.) Mixed food (ment,
Ancient Britons . . .| 44 9 20.45 | onts, whoat,
(mixed.) roots, ete.).
Romano-Britons . . . | 143 41 28 67
Anglo-Saxons . . . .| 176 12 16.78
Ancient Egyptians . . | 86 16 41.66 |
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MoDERN RACES. mﬂﬂ%% _ Caries. Huomwmw.aWNo Food.
Kaquimaux . . . . .| 81 2 2.46 |[Meat and fish.

North Americans . . . | 63 2 8.17 |Meat and fish, probably
(oonsters.) not quite exclusively.
North Americans . . . | 22 2 9.09 |Mostly meat, some vegeta-

(Interior.) bles.

Mouth Americans . ., .| 26 U 27.00 |Principally meat.

I'eojoo Islanders . . .| 88 2 6.26 |Human flesh and mixed
food.

Polynesians . . . . .| 79 8 10.12 |Mixed food.

Bundwich Islanders . . | 21 3 14.28 : k

Now Zoalanders . . - | 66 2 8.30 [Human flesh, pork, fish,
roots.

Australians . . . . .| 182 27 20.45 |Mixed food,

Tasmanians . . . . .| 83 9 27.27 LA

Ohipese . . . . . .| 60 21 40.20 6 “ mostly vegetable

Wast Indians (north) . . | 1562 9 5.92 g Wi

luat Indians (south) . . | 71 10 14.84 GRS

Afrionns (east) . . . .| 82 8 25.00 (e L

s . . . . .| 749 T 14.28 ¢ ke

Afrieans (west) . . .| 286 66 27.96 CE <

BREG e [ 2200 1) 4.54 (7)| Meat or fish, milk, cheese.

= p—

The Gauchos, a cattle-breeding tribe, inhabiting the pampas of
L Plata, and subsisting on meat, are said to be free from caries,
while a related tribe in Chili, that subsists on bread, beans, meat,
ole,, showed 19.8 per cent. of caries. Again, those Gauchos who
Jive in cities, and who eat mixed food and much sugar, also suffer
much from decay of the teeth.

A hasty examination of several skulls led Black™ to the sup-
ponition that those races which consume much sour fruit are less
ulllictod with caries than those living on meat and grain. But
when we remember how the teeth are destroyed by a grape
gure, we can only regard the result of Black’s investigation as
nocidental, particularly as it was but a ¢ hasty” one.

In one point, however, all examinations coincide. All anthors
wnll attention to the fact that the Esquimaux, certain meat-eating
triben of North American Indians, Icelanders, and, as far as I
have observed, Lapps also, are almost entirely exempt from
onrion,
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The immunity of these races cannot, it seems to me, ha
plained by the favorable hygienic mode of life, climatio
ences, etc., alone. They often suffer from famines; various
eages are frequent, especially among the Lapps, and the |
as well as the Esquimaux, are becoming extinet. T
number of inhabitants of Iceland has remained station
the last few centuries is said to be due to “voleanic eru
frequent epidemics, unhealthy mode of life, famines, ote,"

I think therefore every one will agree with me that th
ditions prevailing in the countries named are not to be
as conducive to a perfect development of the human ho

Those factors which contribute to restrict the oceu
decay of the teeth are, in my opinion, (1) a mode of lifs
able to the development of the whole body, (2) the une
which is sufficiently hard to afford the teeth the exercine
sary for their vigorous development, (3) the use of food
does not undergo an acid fermentation in the mouth,

CHAPTER IX.

PROPHYLAXIS OF DENTAL DECAY.

T'o overy one at all acquainted with the nature of that con-
ditlon of the teeth denominated as decay, caries, etc., and with
the causes by which it is produced, it must be apparent that
thore are four ways by which we may counteract or limit the
puynges of this disease. We may endeavor (1) by hygienic
mennures to secure the best possible development of the teeth ; (2)
by ropeated, thorough, systematic cleansing of the oral cavity and
the teoth, to so far reduce the amount of fermentable substances
w4 to materially diminish the production of acid, as well as to
tub the bacteria of the organic matter necessary to their rapid
duvolopment; (3) by prohibiting or limiting the consumption of
wieh foods or luxuries which readily undergo acid fermentation
romove the chief source of the ferment-products injurious to
o tooth; (4) by the proper and intelligent use of antiseptics to
troy the bacteria, or at least to limit their number and
notlvity.

That a great influence is exerted upon the process of fer-
entation in the human mouth by the mechanical cleansing men-
fHoned under 2 may be easily proved by the following experi-
ont: Take 10.0 c.cm. saliva from the mouth in the morning
fure cleansing it, add 0.5 gr. starch, and place the mixture in
incubator. Then cleanse the mouth and teeth most thor-
hly with the brush, toothpick, floss silk, etc., after which
10.0 e.cm. again (easily obtained by chewing a quill tooth-
I or in the manner described on page 40), add 0.5 gr. starch
hofore, and place also in the incubator. The first mixture not
nly whows signs of fermentation sooner than the second, but
o forms much more acid in a given time. That different
228




w

_persons.

THE MICRO-ORGANISMS OF THE HUMAN MOUTH. PROPHYLAXIS OF DENTAL DECAY. 295

'y USE oF ANTISEPTICS IN THE PROPHYLACTIC TREATMENT OF
DEcav.

When at the beginning of the present decade, through the
most exact methods of bacteriological investigation now in use,

w.:% of foods and luxuries play vastly different r6les in
ermentations of the human mouth must be apparent to o
one from the table given on pages 208, 209. S
The substances which give rise to fermentation in the me

o) m. / 9—.. rae AHUQ v

the teeth is, I repeat it, entirely unfounded and erroncous,
products of a putrefying mixture of saliva and meat (wh
cooked or raw) are always alkaline, and when meat has rem
for some time between the teeth it may even act as a prove
to decay in so far as it tends to neutralize the acids prod
by the fermentations of carbohydrates. The latter, ho |
are, as a rule, unless the albuminous substances prepondor
a great degree, more than sufficient to satisfy the basic pre
of the albuminous fermentation (putrefaction), o that in ¢
mixed diet the reaction will still be acid, not so strongly,
ever, as in purely amylaceous diet.

Most authors give sugar the chief place among thow

Wwis #oon to be changed. As yet, however, our expectations
lve not been realized. With the exception of the still some-
whit doubtful triumphs of Pasteur over anthrax and hydro-
phobia, very little advantage whatever has resulted to therapeu-
Wew from the eminent bacteriological discoveries of the last ten
yonrs,  Consumption, cholera, typhus, diphtheria, syphilis, have
wol become less terrible through the discovery of the specitic
mlero-organisms of these disorders.

Iisenses which come under the treatment of the dentist form
Wi oxception to this statement. The fact that decay of the teeth
In of parasitic origin having been once established, the thought sug-
which exert an i TR goaty ifsclf that we ought to be able by means of properly chosen

. : —again o .
m~o= which is not quite right. It is true that the constant I { .__-.._.‘Q._%H.E.\_m 109. only fo arrest decay, ,U.ﬁ to prevent its
ing in of sugar-dust exerts a very destructive effoct Wpponrance.  This 1s, indeed, the avowed object of the very

front teeth in particular, known as sugar-decay (Zucke Wiy antiseptic mouth-washes now in the market. As a matter
In general, however, the chief role in the production of d ol fhet, however, there is no evidence that anything whatever

erformed b s yet been accomplished in the prophylactic treatment of
Wsog acid, wﬂwﬂwwgwmﬁﬂmw“ oh_ou;%o“ww”w WM o»_,w”%w ﬁ“u-“-v.o ol the teoth through the use of antiseptic mouth-washes, and it is
may remain for a long time sticking to or between th wyldent that anyone who would discover some means by which
whereas the readily soluble sugar is soon diluted or e often fatal ravages caused by decay of the teeth might be
away. In my opinion, sugar can equal bread in it d Il in check would thereby confer a great boon on humanity.
action upon the teeth only when it is consumed ua 1t would, however, be going too far if we were to adopt the
dient of sticky, insoluble substances. Wit .*;. m:uwo $M~o :%g expressed »SM opinion that _oW wum.wmw

Naturally. we can : ) . o of the teeth and constant use o antiseptic washes from
.&o o»avow.w..m_.ﬁom m”_oﬁ“. ﬁ”ﬂjm HMM Mﬁm%ﬂm% a“”ﬂvun .,, ! Ildhood on, decay would be entirely banished from the human

civilized races; but we may accomplish a gre buth.
great donl . I 2 !
teeth if we prevent the constant mzm annecesss i liin view is too optimistic for various reasons: chiefly because

of sweets, efc., indulged in by many young and no o nre places in every denture which will remain completely

suohod even by the most thorough application of the anti-
pilo, or the antiseptic will reach them in so diluted a con-
Itlon that it possesses little or no action. If a very thorough
16
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mechanical cleansing has not preceded the antiseptic, it oxide, .4 1o ik 40000 | Capollo deld 1o ey sl 5 818
upon the centers of decay will be equal to little more than & _”mw .w M.M_m.ww ” mmmwm MHHH”WM”MM on.woepw_u ” www
A great difficulty lies further, in the fact that nearly all m L R 1 VT R A T
rials which possess antiseptic action are either contraindi Rl 15 1/ D00 | Bamas i ivi V0 L S e
altogether in the mouth, or that they may be used only in QR e 16 OO AToRhol y a i aiaieli et EAR
Inoral neids . 1:500to1: 383

dilute solutions, either because they are injurious to the gemn
health, or locally to the mucous membrane or to the teeth
gelves. Finally, many otherwise useful antiseptics are excli
because of their bad taste and smell.

For these reasons the preparation of a mouth-wash which
sesses an antiseptic action of ‘any importance is accompaniod
the greatest difficulties.

Determinations of the antiseptic power of different mate

ln the Deutsche medicinische Wochenschrift for 1884 I gave in
o form of a table the results of a series of experiments which
undertook for the purpose of determining the action of a
winbor of antiseptics upon the bacteria of the human mouth.
Iu table, to which a number of materials have recently been

ded, follows here :
Development of

’ 3 Antiseptics. Bacteria prevented by
have been made in-great number. Some of them which Blchloride of B b s e T e & NV L
especially to those materials which are made use of in the h Blataotsilver.. . . . oo« e 100000 .\\w\llv
mouth may find place here. Wm.wnao Plib¥dromen) = . HH : Mwwm
Koch ' found for anthrax bacilli the following numbers : _..”._...“,”:: T AR T 1: 5000
Evident retardation Complete proven Nuphthaline J Y g o . . . . 1: 4000
of the development of the develop Malloylic acid . o G . e A 1: 2000
| was produced by a concentration of Nenzoic acid . e ; 1: 1500
m_wv:nppno 7 ¥ i X 1 : 1000000 1: 800000 Pormanganate of potash . X g i s 1: 1000
.H_. ymol . 5 - . 1 : 30000 — Oll of eucalypfus 2 s . I ¢ 3 1:600
Oil of turpentine . : : 1: 75000 — Ourbolic acid ! i : y 1: 500
Oil of m..cwvmnn::o : . 5 1: 83000 —_— Mydrochloric acid 1: 500
Chromicacid . . . . 1: Ap00 1+ 6000 Biborate of sodium . W . . 1: 350
0il .om cloves . ¢ R ‘ 1 : 5000 _— Amenious acid 1:250
Hom.Eo. i b RS 18 i Ohiloride of zine 1: 250
Salicylic acid . : : o 1: 3300 1: 1600 Laotlo acid 1:1925
0Oil of eucalyptus . . .  1:2500 _— b £ sodi i =
Hydroohlotioscld . . .  1:2800 1:1700 w._,_".sﬂ,..,.“o QR T
M”M_M.wmwmm d Coay o e e w wwoow e Absolute aleohol ; ; . S0 <10
o il . - L R,
Permanganate of potash . . 1: 1400 _ N of potas
Carbolicgeid . . . . 1:1260 1: 860 In ovident that it would not do to tax the value of these
Mmﬂmhea ARG ST w wwwc _ w Nmm uls for therapeutic purposes exactly according to the above
Bunsoste ot sodiain . . LoSod i horw, ﬁwooén. for example, would consider EoEowE.m of
Aleohol . . . . . 1:100 1:26 ury, particularly for dental purposes, two hundred times
Table-salt . . . . 1:04 —— tye us carbolic acid would make a great mistake, since the

or onn ae a rale be applied only in dilute solutions, whereas
luttor may usually be made use of in concentrated form.
sonnection with the antiseptic materials used in the human

According to Miquel, the development of bacteria in bo
is prevented by the following antiseptics in the given concen
tion :
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mouth, the question of their adaptability demands parth
consideration ; and in regard to this point I have examin
number of the materials used in the treatment of the human m

(!ontrol experiments were naturally made at the same time.
A number of tests which I made with a coccus found in a case
ul 1mycosis tonsillaris benigna led to the same result.

in the same form and concentration as they may be made 1 [t nppears from the above experiments that only few of these
in the form of a mouth-wash. Usually in rinsing the moufl wibstances are serviceable for the purpose of cleansing the
solution remains from a few seconds to at most a minute in mouth. The bichloride of mercury is the most active, not only
nection with the mucous membrane and the teeth; and wo Dwonuse it has the highest antiseptic power, but because its action

accordingly for the purpose of sterilizing the oral cavity i
terial which in the adapted concentration is able to devit
bacteria inside of a minute. How far this is accomplishe
the means at our command may be seen from the folla
table :

es for a longer time. Even after the solution has been
pumoved from the mouth, traces remaining retain their anti-
piio action, even when they have been diluted from one to two
undred times by the fluids of the mouth. None of the other
wlorinls possess this property in so high a degree. Further-

Antisoptic. oo”m%m:p- »,omw”mﬂmﬂ.mﬂ ure, sublimate appears to penetrate particles of food, deposits,
kel To oo o TR R L6 [0 1 minute \,, more rapidly than the other materials given. I have satis-
*Benzoicacid . . . . . 1:100 & i il myself by many experiments that it is possible, after a com-

M.;”.n S MS N ule mechanical cleansing of the mouth, to obtain by means of
alicylic aci s ! s y . : Ay

Blchlonidalofr mevaitry = | . T 2800 Flof L hlimate (1-2500) an almost perfect sterilization of the mouth.

Benzoicacid . . . . . 1:200 1 to 2 minutes ulurtunately, the application of the bichloride of mercury is

Borobenzoic acid . . . . 1:176 lto2 ited, on account of its very poisonous properties.

M_.JM,& S A R HH " wwmm w M_M ) Au for salicylic acid, many are of the opinion that it attacks
ichloride of mercury . . 3 H e . .

Peroxide of hydrogen . . . 10percent. 10to15 teoth Ero&o&om them), and that it consequently should

Carbolicaeid . . . . . 1:100 10to16 “ ur be used in the mouth. On the other hand, others deny

Oil of peppermint in agreeablestrength  —— 6to10 petion. I myself have seen it used for years without any

BRE B of potmsh . - - LR more than 16 GiiSN | sonsequences, and do not fear to use it now and then in the

Borie acid . . s : ’ AN1NEH0 o “ 16 h of 1-200 1-800

0il of wintergreen . : : L— L 15 :ﬂ‘_ ! c. 2 Qe Lol i ; ! .

Tincture of cinchona . . . . 1:18 @ oowo1p Iu nll diseases of the human mouth in which antiseptics are

Lime-water . . . . . —— no action. snted, particularly in acute infectious diseases, salicylic acid

s used for a short time without any danger to the teeth.
pontinual use perhaps the milder, though somewhat weaker,
ule neid in the concentration of 1-200 is preferable, unless
guld turn out that this also may have an injurious effect
the teeth,

torine has proved to be a very useful and active antiseptic.
I8 n preparation of Lambert & Co., in St. Louis, consisting
of eucalyptus, borobenzoic acid, wintergreen oil, etc.; it
It antiseptic property probably more to the borobenzoic
than to the oil of eucalyptus. It is to be applied on the
In cleansing the teeth, or slightly diluted as a mouth-wash.

The above experiments were made in the following manner ¢

A determined quantity of a pure culture of a ferment bao
rium of the mouth is brought into 0.5 c.cm. of the antiseptie
be tested, and then in determined intervals single drops of
mixture are brought into test tubes containing & e.cm, of
nutritive solution. If a development of bacteria does not
place in any tube or tubes, it may be taken as an indication
the bacteria were devitalized in the corresponding time.

* Salicylic and benzoic acids may be applied in this concentration only on
brush,
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For cleansing root-canals, cavities, etc., the more powerful an
septics are of course preferable.

Wintergreen oil and similar aromatic substances, which 1
ally form an important constituent of mouth-washes, have us
as I have examined them, in an adaptable concentration, ¥
little antiseptic action, unless the oil of peppermint is an exe
tion. This possesses considerable antiseptic action, and is con
quently as a constituent of mouth-washes to be preferred to
other ethereal oils. According to Black,'® however, oil of @
oil of cinnamon, and oil of cloves have a much higher antisepl
action than the oil of peppermint. The results obtained
Black, in so far as they refer to the oil of cloves and oil of
permint, are in direct contradiction to those obtained by Ko
who found that the .0il of peppermint has an action nearly soyn
times as strong as that of the oil of cloves. This difference

Aneptine compared with thymol, sublimate, carbolic acid, etc.,
Is i vory weak antiseptic, but it has the advantage that it may
bo npplied in concentrated solutions. Acetate of aluminium
I un old medicament still adhered to by many physicians; it
sumbines considerable antiseptic power with a strong astringent
wotlon. The strongest solution which may be used in the human
mouth had in some cases a marked action, but on the whole not
slrong enough to encourage me in its use.

I finally made a series of experiments with various mixtures,
My nim being to combine a number of antiseptics in such a
munner as to produce the greatest possible antiseptic action with
tho lonst possible action upon the mucous membrane and the
Luoth, ete.

My experiments were made on the following mixtures :

1o doubt to be accounted for in the difference of the bactes B Water . . . . 5000 [(4) Wate. . . . 5000
mxﬁmﬁmgmbﬁm&. upon. Aloohol . . . 6.00 >.~OOWO~ . . . 5.00
If we compare the two tables last given, we find some apy M__s... R PO R e o.qm
i . A : s onzoic acid : : 0.156 Benzoic acid - : 0.15
rent contradictions. For example, listerine, which is, acen Thymol . . . 00126 D 0.0125
ing to one table, forty times weaker than a 10 per cent. solute Bichloride of mercury .  0.025
of the peroxide of hydrogen, devitalizes bacteria much mo M) Listorine . . . 265
quickly than the latter. I am able to explain this remarkah o T L quzw e e oy ww.%
difference only on the supposition that the rapidity with whi . ... 2800 mw_% E. falii Lt e iag
an antiseptic acts need by no means be proportional to B, . . . 2600 Rleolol ol i i 600
strength. We must furthermore distinguish clearly betw Aloohol . . . 500 Acetate of sluminium . 1.50
those substances which only prevent development, as indicated | ..—..:.2. _...Eﬂ_.wvr e w.wm .w”nﬂ.:_u i T M.wwwa
the first three tables, and those which devitalize, as indicated | .—.".“Hc.._, k. 0 oo e:w“..roozon_mﬁ. ORI e

the last table. It is possible that an agent may prevent ti
development of bacteria in very dilute solutions, and yet nu
devitalize them even in more concentrated condition. ‘

In the third place, it may be readily conceived that a highly di
fusible substance may penetrate the cell-membrane more quiclk!
and therefore act more rapidly than a less diffusible one, @
though the latter may retard or prevent development in a mug
more dilute condition. _

Recently T have tested salol, aseptine, and the acetate of al
minium in a similar manner. Salol is a very agreeable antiseptic
but in my experiments it showed very little action.

Phese miztures are not mouth-washes, but they might serve as
aon for mouth-washes, as indicated below.
T'ho alecohol was added only as a solvent, not because of its
tlsoptic powers.
An 0 mouth-wash, we need above all a solution which acts
skly, and which does not simply prevent the development of
loro-organisms while it is acting, but which devitalizes them.
There are agents which, even in very dilute form, if applied
uatantly have a powerful antiseptic action, inasmuch as they
vont the development of such micro-organisms as may be
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present without, however, devitalizing them ; such agents ul time, after which they were brought into culture-gelatine and
no more value as antiseptics in the treatment of the oral ouy the number of colonies which developed determined. The

than an equal amount of distilled water. Itis seldom that

slronger the antiseptic and the longer the time of exposure, the
one in rinsing his mouth will retain the wash longer thun

Jons will be the number of colonies which develop in the culture

minute, and an antiseptic mouth-wash, to be efficient, shoulé fube. As control, the experiment was repeated, using sterilized

able to devitalize the micro-organisms with which it com witer instead of an antiseptic solution.

contact within this short time. "I'o nvoid transferring too much of the antiseptic to the culture
Solution No. 4 accomplishes this for nearly, if not for fube, each piece was placed for an instant on sterilized blotting-

micro-organisms in the vegetative form. A solution which puper, to remove the excess of liquid. I give the results of one

vitalizes spores in one minute is out of the question, and, in fh ol these experiments below. JIn this solution No. 4 was made
is not at all necessary, since the conditions which lead to | wne of, and small pieces of bread charged with bacteria subjected
formation of spores do not exist in the mouth, where wa 10 tho action of the solution 20, 85, 55, 70, 90, and 120 seconds
almost exclusively the vegetative forms. Ponpectively. The control tube developed 4500 colonies :

This solution (No.4)has a decided action in one-fourth to ¢

" " S 1 3 i
half of a minute; in one minute the sterilization is soE.q T'ube 1 (20 seconds action) developed 420 colomies

. “ DA Awm 113 113 v {3 46 13
quite complete. “ 8(65 « 6 ) o 250 £

Next to this came the solutions Nos. 5, 8,and 1, in close ord « 4(70 “ ) « 18 «
the addition of aseptin and acetate of aluminium, both of wh « 5 Awo v « ) o 1 colony
but particularly the former, are antiseptics of considen “ g Awwo " « ) remained sterile :
strength, did not produce the hoped-for increase in the action ( :

the solution. The addition of salol had, as I anticipated, no afk
whatever. These solutions produced a decided diminution
the number of colonies in half a minute; a complete ste
tion usually required two minutes, sometimes even longer.

Nearly as strong as these solutions was a 50 per cent. solufi
of listerine, which also has the advantage of a very agroonl
taste and odor.

Now, it very often happens that the centers of decay about &
teeth are filled with particles of food, and we do not in
cases have liquids to sterilize, but solid substances impregnu
with micro-organisms; what effect can we produce upon th
by the action of the solutions given above ?

To determine this question, a second series of experimon
was made in the following manner :

Small porous bodies (bread, meat, paper, ete.), of as nearly ¢
same size as possible, were saturated with bouillon containix
certain micro-organisms, or with stale saliva, then subjected |
the action of the antiseptic solutions during a specified lon,

It may appear strange that tube 3 should develop more colonies
i tube 2, but such irregularities often oceur, owing to the
o (hat it is not possible to obtain pieces of bread or meat of
tly the same size and consistency. The result of the experi-
il in, however, very clear. When large compact pieces were
imudl (ns large as a pea, for example), such as may sometimes be

and in cavities of decay, it required as much as ten to fifteen

nutes to effect a complete sterilization. The lesson is plain.
Jvon such a powerful wash as the one under consideration will
swmplish but little in sterilizing the human mouth when the
wors of decay are stuffed full of food. This is also the reason
axcossive smoking, notwithstanding the fact that tobacco-
uleo I 0 powerful antiseptic, does not insure the teeth against
uy; the smoke passes over the surface, but does not penetrate
the point of action. It follows that the use of the mouth-
I should always be preceded by the thorough use of the
wih or foothpick, removing at least all larger particles of food
spening the spaces between the teeth, so that g%

—
—

i
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nowhere is the saying in medicine, experienge is of greater value
than reasoning, truer than in questions dealing with the physi-
plogical action of the salts of mercury. I, myself, have made
uxtonsive use of the above formula without a trace of any physio-
lugloal or toxicological action, and if a sufficient number of
mmombers of the profession would make a trial of this solution
Wpon themselves, and report the results, a great deal would be

penetrate to the vulnerable point. If this is conscientiously
done, I think that we have in solution No. 4, and, in a less
degree, in the other solutions specified, a powerful means of
preventing the excessive ravages of decay. * The solutions 1 and
4 may be made use of in the following form :

No. 1. Thymol . ! : : . . 0.25 grams,
Benzoic acid 5 : . ! <800S dune toward solving the question of the advisability of recom-
Tincture of eucalyptus ; ) . 15.00 « mending the wash in practice.
Alcohol . . - . i 100.00 « I'ho taste of the bichloride is exceedingly disagreeable, even
Oil of wintergreen . ) ; . 25 drops Ju dilute solutions; it may to a certain extent be disguised by
(or oil of peppermint . ; : .20, < o une of rose-water in place of aqua destillata as a solvent, as

igposted by Allan.

Infortunately, our pharmacopeeia is not yet so rich that the
iynician or dentist can restrict him use of good-tast-
g modicaments.

lhive been informed by some who have used the bichloride
u mouth-wash that whereas it has most excellent effect in all
ippurative diseases of the gums, it discolors the teeth. This
solrse would be a serious disadvantage if it should prove
ho true. All the discoloration I have ever observed could
pondily removed with brush and powder.

In use, enough of this mixture is added to a mouthful of
water to produce a decided cloudiness. :

The wash, no doubt, may be rendered softer and more palat-
able by the addition of glycerine, tincture of catechu, or somes
thing of the kind. Perhaps some one who is interested in
mouth-washes will kindly undertake the task.

No. 4 is prepared in the same way, with the addition of 0.8
bichloride of mercury :

WMW HMMWMMH@O R e N ww O the whole, however, the fear of a possible toxic effect from
Eiaitns: hiakiontar i i g o.mo bichloride, which, in consideration of the fact that certain
iy . : : : Hm.oo \ Ivldunls are extremely sensitive to the action of this drug, we
AT bt ot ot e o 00 | nonrcely be able to escape from, will probably prevent its
Ol paulthesis y g 3. W being extensively introduced except for occasional use in

i i i i S SRR (o Infectious and putrid conditions of the mouth. I per-

ly have never prescribed it for prolonged use, except for a
¢ (lends who were in a position to control its action. From
il the only complaint I have heard has been of its bad taste.

Witgel is enthusiastic in his praise of sublimate in the treat-
{ of putrid and septic conditions of the mouth. “A few
of u 2 per cent. ethereal solution of sublimate in a glass
witer suffice to remove for a short time the most offensive
wll from the mouth.,” ¢ Syringing the alveoli with sublimate
000 followed by the injection of six to eight drops of a 2 per
i, solution into the septic parts . . . . as most sover-

One naturally hesitates to prescribe a mouth-wash which cone
tains bichloride of mercury, but I think a more thorough cons
sideration of the question will show that it is not so reprehensible
an act as may at first appear.

The strength in which the bichloride is used in the mouth
about 555,  Let us suppose that the patient swallows of th
solution two grams daily (as a matter of fact, one need nof
swallow any at all); it would require one hundred days to have
swallowed 0.1 gram of the salt, which is the maximum dose for
one day. In this matter, however, reasoning is of little value}
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eign medicament in case of septic alveolitis.” In septic woull
following extractions, syringing with sublimate 1-1000 i
day was continued for eight days with most beneficial rosuls
ete.

In the last few years a large number of different mute
have been recommended as disinfectants for the mouth,
most of them, however, have been as yet too little testod
enable us to give an estimation of their value.

Von Kaczorowski recommends iodine-chloride of wodl
solution (Natrium: chloratum 1 per cent., Tr. Todi 0.5 per o
one-half to a whole teaspoonful every quarter to half houw,

Truman praises hydronaphthol, which he finds as efficion
it is harmless.

Black ¥ recommends a mixture of carbolic acid 1, oil of win
green 2, oil of sassafras 8. Others recommend iodol, sozole
betanaphthol, sanitas oil, etec.

Witzel ™ recommends his so-called 20 per cent. solution of' ¥

fur s they dissolve fatty substances without attacking the teeth,
und, furthermore, possibly make, the penetration of the bristles
ul the tooth-brush into the center of decay somewhat more easy.
They should be made of neutral soap, and have a neutral or
slight alkaline reaction. Under all conditions, however, the
shief thing is the thorough mechanical cleansing of the teeth.
-

P-.Im ANTISEPTIC ACTION OF _.n—_.._LZQl_S.?._..m_":.PFm.Iu

It will scarcely be questioned by anyone acquainted with the
unture of those diseases of the teeth which we treat by filling,
thnt in o great many cases, if not in all, the probability of suc-
un would be greatly heightened if the filling-material could be

uide to exert a permanent antiseptic action upon the walls and
— V ...E:w of the cavity. This is more particularly true of all cases
\ure, for some reason or other, carious dentine is left in the
vity at the time of filling; and such cases constantly occur in
limate, for root-treatments, which, however, is said to discolo ury dental practice. There are, I hope, very few practitioners
teeth. Personally I use a 1to 5 per cent. solution for the i dentistry who place so high an estimate upon their own skill
purpose, and a § to 1 per cent. solution for syringing absca Wil thoroughness, or so far overlook the imperfection in the
suppurating wounds after extraction, and for the latter pu N pueture of the dentine, as to imagine that they excavate every
in particular find it decidedly superior to either 2 per cent, eni Wity perfectly. Many even prefer leaving a thin layer of soft-
acid or 5 per cent. peroxide of hydrogen. wil dentine in the cavity to removing it, if the pulp would

Busch ™ has obtained most beneficial results from the tuby be exposed.  Others, no doubt, for very humane reasons,
wgimoﬁ.z y in putrid and septie o notimes excavate less thoroughly than they otherwise would
tions of the gums, and is of the opinion that no other antine ,In order to spare their patient the excessive pain accompany-
at present in use is to be compared with this. He adds u # the operation, or because the patient cannot or will not bear
cient quantity of the so-called 10 per cent. solution to w puin.  Most of us, for the sake of our backs, toward the end
produce about a 2 to 8 per cent. solution for rinsing the mow u hard day’s work, now and then decide that a difficult cavity

Harlan has also enriched the dental materia medica iy to fill when a careful examination of it might still reveal
considerable number of new antiseptics. points. It is not necessary, however, to enumerate other

['lay no particular value on tooth-powder as a means of ol o In which the preparation of the cavity is not quite fault-
ing the teeth. Tt is true that the external surfaces, partiou | most readers will no doubt be able to suggest many more.
of the front teeth, may be kept whiter by the use of tooths Now, it may appear remarkable that, while so much attention
der, but the centers of decay are more liable to become sty ol lute years been bestowed upon the antiseptic treatment of
up than to be cleansed G.w« &OOQT%O&QQH- @Fqnmcc~§lv~ iﬂﬂ.’ nnle and the OB*&O%:HOS& of m&:mmmﬁﬁmo materials for fill-
contain insoluble constituents, them, very little attention has been given to the subject of

Somewhat more recommendable I find the tooth-soapm, | Cantiseptic materials for filling: cavities of decay ; iodoform

[

Af
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cement being, as far as I know, the only material which wis
introduced with this object in view. That it does not accow

plish its object will, I think, be apparent from the experimenis
recorded below.

MgetHODS.—I1.

Various methods may be employed for determining the nutl
septic action of filling-materials. The two which I have m
use of are exceedingly simple, and at the same time very inutry
tive. In applying the first of these methods we proceed au |
lows : A tube of ordinary nutritive gelatine is infected with a k
terium from the oral cavity, which grows rapidly at room
perature without liquefying the gelatine. The gelatine in th
melted, slightly shaken, so as to distribute the fungi equ
throughout the solution, and poured upon a horizontal storil
glass plate, upon which we drop pieces of the filling-materinl
other substances whose antiseptic action we wish to determis
As soon as the gelatine becomes stiff we place the plate I
damp chamber. A plate prepared in this way, without the
tion of any material having an antiseptic action, will hoeo
cloudy and opaque in the course of twenty-four to forty-u
hours, through the development of innumerable colonies of b
teria. If, however, the pieces of filling-materials which wo h
dropped upon the plate possess an antiseptic action, the doy
opment of the fungi in their neighborhood will be retardod
altogether prevented, and each piece will appear surrounded
an area of transparent gelatine whose size will depend upon
activity of the antiseptic employed. Most of the filling-mater
in use were tested by this method in respect to the ant
action, with the result that the only one which possesson
action and retains it for an indefinite time after it has b
gerted is copper amalgam.* Not only freshly-mixed filli
pieces of old, half-worn-out fillings, taken from teeth ext
in the polyclinic of the Dental Institute, and even piecos of
tine from teeth which had been filled with copper amalgan

* Regarding an unexpected antiseptic action of certain proparations
which might appear to furnish an exception to this rule, seo the exy
described below.
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yuriably manifested a retarding or preventing action upon the
growth of bacteria. (Fig. 106.)
hese results accord exactly with those which T obtained by en-
{irely different methods in 1884 (Independent Practitioner, June),
and which have been called in question by Bogue and others.
Of course it must not be inferred from these remarks that a
Jiftlo piece of copper amalgam dropped into a liter of bouillon
will keep it from spoiling. Nor would an experiment of this
pature be a just test of the antiseptic action of a material used
In filling.
Fra. 106.
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AN INOCULATED GELATINE PLATE containing: «, picces of oxyphosphate cement one day
wlil | b, ploces of gold amalgam one day old; e, pieces of an old copper amalgam filling, age
unkinown; d, pieces of stained dentine from a tooth which had been filled many years pre-
vioualy with copper amalgam.

If the filling prevents the progress of decay in softened den-
tlne under it or in immediate contact with it, and if it retards
the progress of fermentation in fine spaces (leakages) between it
and the marginal wall, then it is doing a great deal toward pre-
vonting the recurrence of caries, which another filling not pos-
somning antiseptic properties would not do.

T'hat so much is accomplished by copper amalgam, I T |
oliove, justified in concluding from the experiments enumerated
uhove, and more particularly from those made under the second
mothod and described below. It is a view, moreover, pretty
gonorally accepted by all operators who have had opportunity
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of observing the action of copper amalgam fillings, that, they
possess a preserving action upon tooth-substance. I, along wi
most others, formerly accounted for this action upon the
position that copper amalgam does not shrink while setting,
meet almost daily with amalgam fillings, not containing cop
which admit of the point of an excavator being inserted hotw
the filling and the margin of the cavity, whereas copper i
gam fillings appear to hug the walls of the cavity porfl

fillings do not so readily decompose, owing to their becoming
uhinrged with antiseptic cupric salts.”

Other materials experimented with by the first method were
gold amalgam, oxychloride of zinc (agate cement), oxyphosphate
of zine (Caulk’s cement), gutta-percha, gold, tin, and tin-gold.

(10ld amalgam, freshly mixed, caused a slight retardation in the
development of bacteria ; old pieces had no effect. Oxychloride
of zine, fresh, had a very marked action. (See Fig. 107.) Pieces
which had lain twenty-four hours in saliva and bread lost their
antiseptic power. Oxyphosphate of zinc, fresh, had a slight, in-

F1a. 107.

Fie. 108.

.>z INOCULATED GELATINE PLATE containing pieces of freshly-mixed coment, wu,
ride; w.eﬂwwvwgugm? A very marked hindrance in the development of the hunoteris In
aroun e pieces of oxychloride: around the pieces of oxyphosphat
tible. Plate twenty-four hours old. ehosshaie 1 S S

INO0ULATED GELATINE PLATE containing Pack’s pellets and Abbey’s foil No. 4, fulded to

Wlo atrips of No. 32. a, b, ¢, d,annealed; e, 1, g, unannealed. The latter have retarded the

wih of the bacteria in their neighborhood, as is shown by the gelatine remaining clear. Plate
Wity four hours old.

Elliott,* however, found by a very extended series of exparl
that copper amalgams do contract, and some of them to n
prising degree. Elliott’s results are corroborated by the avi
of J. Boyd Wallis,} who claims that the slight contraction
distinct advantage in the case of soft and sensitive tooth, |
of the more speedy formation of the oxide or sulphide,
being absorbed by the surrounding dentine, protects it .
further progress of decay. ¢ Pulps dying under copper am

punutant action (Fig. 107), sometimes none at all. After twenty-
fhur hours’ exposure in a mixture of saliva and bread, it showed
o netion whatever; gutta-percha and tin proved completely in-
notlve,
I'he results obtained with gold were very peculiar and perplex-
Some preparations of gold manifes i aining
on the devel of bacteria, so that if a pellet is
apped upon the plate it will after twenty-four to forty-eight
s appear surrounded by a perfectly round circle of trans-
puront gelatine, separated from the clouded gelatine by a sharp
16

% Transactions of the Odontological Society of Great Britain, Deoom
t Dental Record, Fobruary, 1889, _ .
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border. Within this zone the bacteria develop very slowly,
that the cloudiness appears much later than on other parts of
plate. The antiseptic action of Pack’s pellets was partioul
marked. Plugs of the unannealed pellets made in holes b
in wood showed considerable action, even after they had lnin
forty-eight to seventy-two hours in a mixture of saliva and b
Also Abbey’s soft foil and quarter-century foil showed il
action, but in a somewhat less degree. Other prepuruti
showed varied effects; some were almost or quite indifle
The antiseptic action was completely destroyed by annealing the
beforehand (Fig. 108). Some preparations of sponge gold
platinum gold acted in a similar manner, and even old gold
ings now and then showed considerable antiseptic action,

I shall not attempt to give any explanation for these facts ne
Different explanations suggest themselves, none, however, wi
which I have been quite satistied. Nor will I at present
deavor to answer the question whether the action in u
enough to be entitled to any consideration as a saving prope
of unannealed gold. I am inclined to think that it would
rather venturesome to assert that it is.

Tin-gold was less active than gold alone.

I applied this method of testing the antiseptic property |
filling-materials to a few other substances ; among them to lo
form, which did not have the slightest action in checking
growth of the micro-organisms tested.

i

In order to make a direct test of the action of fillings up
carious dentine or upon the micro-organisms contained in it, ¥
proceed as follows: A number of freshly-extracted teeth whi
are extensively decayed, not, however, so as to expose the pu
are cleansed of the remains of food, and only partially excaval
80 a8 to leave a thick layer of carious dentine in each cavity,

The cavities are then filled with various substances whe
antiseptic action we wish to test, and the teeth placed in n n
ture of saliva and bread and kept for three days at a tempe
ture of 80° (. to 40° C. At the end of this time they are ta
out, washed in pure water, placed for a moment in sublim

sl ber at or near the temperature of the human body.
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11000, then in a larger quantity of sterilized water to remove
the sublimate, after which they are dried with sterilized bibulous
puper. We then take the teeth by the root or roots, rest the
slde of the crown upon a small anvil, and strike a sharp blow
upon it with a hammer. The filling flies out, exposing the un-
{ouched surface of carious dentine. We now with a sterilized
spoon-shaped excavator remove a small piece of the carious den-
fine and place it upon a previously prepared plate of sterile
mutritive agar-agar. The plate is then put away in a moist

Fia. 109.

A WIKRILE AGAR-AGAR PLATE, containing in the left half pieces of dentine from a cavity

”—“__ hnd boon filled with copper amalgam, in the right half pieces from a cavity which had

fillod with gold amalgam. The former have remained sterile, whereas an extensive

ruwih of bacteria has taken place around the latter. Plate three days old.

If now
bucteria in the carious dentine have been killed by the action
the filling-material, or if the dentine has been so acted upon
thie material as itself to become antiseptic, no growth will
wyelop around it; otherwise we will findin the course of forty-
dght to sixty hours that the piece of dentine becomes surrounded
i growth of varying extent.

In oxamining the plates, a low power of the microscope

shiould be used in cases where a growth is not visible to the

wkod oye. Furthermore, a slight cloudiness or precipitate
Jiloh sometimes forms around pieces impregnated with copper
It must not be mistaken for micro-organisms; and lastly, a
yolopment of bud-fungi (yeast-fungi, Saccharomycetes), or
suld-fungi (Hyphomyeetes), which is very frequently observed,
wat not be mistaken for bacteria (Schizomycetes).
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The following materials were examined by this method ;

1. Copper amalgam (Lippoldt’s). Fifteen teeth were tront
as described, and the carious dentine examined by culture,
not a single case did a development of bacteria take pl
They had either been devitalized or the dentine itself had
come antiseptic. In two cases bud-fungi developed; in
case mould-fungi.

‘2. Gold amalgam, ten teeth. In all cases a development
bacteria took place around the dentine, to say nothing of h
and mould-fungi (Fig. 109). ,

8. Oxyphosphate, eight teeth. Result same as with
amalgam.

4. Oxychloride of zine, eight teeth.. In seven cases a grow
of bacteria formed,-though very much retarded when comj |
with the oxyphosphate or gold amalgam. In one case the
remained sterile.

5. Iodoform powder mixed with phosphate cement, one tor
Development of bacteria unchecked. In another case the fl
of the cavity was covered with powdered iodoform and oxyph
phate filled over. Pieces of dentine taken from the cavity |
three days and transferred to the culture plate were soon
rounded by a growth of bacteria and bud-fungi.

6. Powdered sulphate of copper incorporated with cemen
with gutta-percha, or simply strewn upon the bottom of
cavity before filling, nine teeth. No trace of bacterial g
appeared in any case. ‘

From these results we are forced to the conclusion that eop
amalgam fillings exert a marked antibacterial influence upon
walls of the cavities containing them, that oxychloride com
have an appreciable though markedly less effect, and that
phosphafe and gold amalgam are wanting in_any such
We learn, furthermore, that by incorporating certain anting
into the mass of the filling or covering the bottom of the ¢
before inserting the filling we may produce an effect analg
to that of copper amalgam. |

Can any application of these results be made in practie
think so, though T'am certainly notin favor of being ove :
in drawing conclusions,

I'orsonally, I have always had much faith in the preservative
properties of copper amalgam fillings, because I have had abun-
dunt opportunity.to observe the splendid results obtained by its
s oven when very little care was taken in its insertion. The
pxperiments which I have made have naturally served to
slrengthen my confidence in this material, in consequence of
which I have been using it to some extent in my practice.
Al the cervical margin I often put a layer of copper amalgam,
wid then fill the rest of the cavity with some other material.
it onses of complicated caries extending under the gum and very
wonr the pulp, where phosphate fillings are utterly unreliable,
wiil oven combined with gutta-percha often very unsatisfactory,
Wil where it is not considered wise to risk a permanent filling
Wt onco, I protect the neck of the tooth by copper amalgam,
wllowing a very thin layer to extend over the floor of the cavity
' to thoroughly sterilize the dentine and keep it sterile.
the remaining part of the cavity with cement or gutta-
with the intention, in case all goes well, of replacing it in
nonths by a permanent material.

I wm inclined to believe that the use of antiseptic materials
o accompanied by excellent results also for capping ex-
wod pulps, particularly when they are not in a healthy con-
tlon, or contain germs of infection, as well as for covering the
ur of the cavity in all cases where the pulp is protected by
il o thin layer of dentine, which is very often more or less
uned, or even infected with bacteria. For this purpose sul-
ute of copper, incorporated with gutta-percha or with some
| soment like oxysulphate, would, I am convinced, go far to
stunlly sterilize the thin layer of dentine covering the pulp, and
wiuhy to prevent not only the decomposition of such softened
wine ns may have been left over the pulp, but also the infec-
i of the latter, which is very often the cause of pulp-troubles
g under fillings.

o sulphate of copper, however, seriously stains dead teeth
li oourse of three days, and would probably act with equal
lity upon living teeth, so that its use would be on that ac-
ul vory much restricted, if not altogether contraindicated.
Cunningham, of Cambridge, informs me, however, that he
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has been using the sulphate of copper in this manner for u
time, without any discoloration resulting.

Various substances suggest themselves, which, being I
porated with cement or gutta-percha, might do good servie
antiseptic dressings over diseased pulps or over softened dantl
first of all, naturally, the bichloride of mercury. Which of
many available antiseptics, however, is best adapted to the
pose must be determined by further experiments in the In
tory and in practice.

.126 practice of treating exposed pulps, whether heult
diseased, to a bath of concentrated carbolic acid has been shu
criticised by various writers. There are nevertheless
practitioners in high standing who treat all exposure
pulp inthis manner, and claim to obtain better results th
any other method.” T'will not venture to say that this may
_o.o 80, because the ill effects of so severely cauterizing the
tissue may be balanced by the good effects of thorough ant
treatment. If we, however, could attain the same object Iy
use of less irritating agents, our probability of success waol !
much greater.

Further experiments relating to this subject are now
gress, and will be reported in due time.

THE ACTION OF TOBACCO UPON THE TEETH,

Five grammes of old Virginia plug were boiled fifteen mi
in 50 c.cm. of water, the loss by evaporation being eoi
replaced; the decoction was then filtered, and a portion
to an equal volume of saliva with sugar. This produced &
ture scarcely stronger than that which many veteran ol
carry around in their mouths all day, and in it the buot
only a miserable existence.

Much more remarkable, however, was the action of
smoke upon the micro-organisms of the mouth; the sme
the first third or last quarter of a Colorado Claro ¢
found amply sufficient to sterilize 10 c.cm. of a beof

sugar solution, previously richly infected with bactorin fiy
eayed dentine.
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he apparatus used for this experiment (Fig. 110) explains
uelf. A current of water passing through the part B in the
iroction of the N produces a current of air through the part
A, in the direction of the , which draws the smoke from a
lighted cigar through the solu-
tlon. The rate at which the Fia. 110.
ulgar smokes may be regulated
wl will by the cock of the hy-
drant. The results of my ex- A
_.c..r:cim, which I1'* published
i 1884, have been completely
ponfirmed by an extended series
uf experiments by Tassinari.*

In consideration of the strong !
mutiseptic power of tobacco-
smoke, we might be inclined
to infer that tobacco-smokers
should never suffer from decay &
ol the teeth ; it is evident, how- ‘
wvor, that there are many points
In the dental arch, particularly *
whon the teeth are not kept
sorupulously clean, to which the
simoke never penetrates.

a, glass cylinder with infected solution;
b, ¢, glass tubes; d, d’, d”, rubber tubing;
e, cigar (Colorado Claro); B, water air-
pump; A, current of water passing through
B in the direction of the double arrow pro-

THE STERILIZATION OF duces a partial vacuum in the bulb, and
TEETH FOR THE PURPOSE OF consequently a current of air in the direc-
IMPLANTATION. tion of the arrow or through the cigar,

which if lighted will smoke at a rate de-
termined by the pressure under which the

It in well known that opera-  ter=wec v o

Hons designated as replantation,
I which a diseased tooth is extracted, cleansed, and returned to
Its nlveolus again, and transplantation, in which a tooth taken
from one individual is planted into the alveolus of another, which
hus been emptied by extraction, have now and then been per-
srmed by individual dentists for two and ahalf centuries.* Since
#ome fow years, a similar but more serious operation is being
—

* Dupont, Remdde contre le mal des deuts, 1683, recommended for toothache
e extraotion nnd replantation of the tooth,
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PART L

(GENERAL BACTERIOLOGICAL STUDIES,

WITH

SPECIAL REFERENCE TO THE BACTERIA
OF THE HUMAN MOUTH.



