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Introduction

From the beginning of modern medioal kmowledre, medical
specialists in the area of the mouth have notieced that the
tissues of the mouth were hirhly resistant to infection. And,
with the advent of more thorouch bacterial kmowledge, the idea
of such a hich degree of resinstance to infeotion beecame ewen
more surprising since the deeaylng teeth, food particles, and
the constantly slourhing apithelial membranee furnish an
exgellent envirenment for bacterial grewth, Thus many
investimators beran to believe that en antibactorial agent was

present in the salive,



Up to the year 19%4, the results obtained in investigation in
this field were indseisive and quite often conflioting., From that
date on, however, much investipation has been carrisd out, and
authorities such as Dold, Yeigmann, lachele, Hasinz, Koehn, Hoeske,
and Thompscn have shown thet a definite salivary inhibitory effect
exists against diphtherial growth., Other investigators suoh as Cleuch,
Taylor, Bibby, Hine, Ball, Berry, and Xesteren have also shovn that
& definite inhibitive aetion ig present in the saliwva that 4s
offootive arainst lactobacilli and other related orpanisms. Thus
the body has a defense against pathologieal damage to the teeth
ae 1t has besn shown that the acids produced by laotobacilli are
not only harmful to the enamel of the teeth, but are also a predis-
posing ceuse of dental cariles,

MAthorities now believe that the inhibitory effect is due to
powers other than those of the bacterias present in the salive, dut
results of investigation in this field have been contradictory.
*Dold, lachele, and Haing (19%6) and Weigmann and Noeske (1957)
found that the inhibitory agent was removed by filtration, but Welige
marm and Koehn (19%6) and Casassa (19%7) reported that the agent
passed both Seits and Derkefeld filtera.'l However, Kesteren, Bibtby,
and Berry state that "approximately the first 6-ml. portion of each
filtrate was inactive, but thereafter successive portions were aotive,

beconing more active with the passage of more saliva through the eandlo.'2

1. Thompson, R. and Shibuya, ¥« 1946, "The Inhibitory Action of
8aliva on the Diphtheria Bacillus: The Antiblotic HAffect of
Salivary Streptococci,” Journal of Bacteriology, Vol. 1, p. 671,

2. Kesteren, M,¥,, Bibdby, B.G., and Berry, ®eFs 1942, "Btudies
on the Antibasterial Faotors of Fuman Ssliva.” Journal of Bacter-
10]05!, Yol. ‘3. Po 575.




Thus, as filtration would remove the beoteria, it scems probadle
that the effeot iz other than a baeterial power. Similar confliet-
ing results have been reported as to the changes created by ocentri-
fugation, and by the oligodynamic effect of copper ioms.

The ealiva contains micous ssoretions which also contain low
molecular bacteriolytic proteins, the lysozynes, It was at one time
believed that thess were responsible for the inhibition of bacterial
growth, but Thompsen has shown that a temperature of 100° ¢, will
dastroy the agents responsible for the inhibitions in growth of
several organisms but will not destrey the lysozyna.a

Kesteren, Bibby, and Berry conducted sxperiments with £ifteem
baocteria which had been showm susceptible to the inhibitory effecte
of saliva., These organisma were Micrococcus lysodeilkticuvs, Sareindia
lutea, Baoillus megatherium, Staphylococeus aureus, Streptococeous
hemolyticus, lactobacoilluz agidophilus, Bacillue szubtilias, Eberthella
typhoea, Salmenslla paratyphi, Salmonella schottmuellers, Proteus
morganii, Shigella paradysenterias, Egcherichia eoli, FProteus vule
garis, and Pseudomonpas merugincsa. In thelr work, the following
treatments appeared to eoffect in various degrees the inhibitive
eoffects of saliwva.

1. Filtration, The filtration of saliva through a Derlkefeld-X
eandls left the filtrates devold of action against Mierocoocus
lycodeikticus, Barcinea lutee, and Bacillus megatherium. ¥With the
other organisms, the first Geml, portien of each filtrate was
inactive but the resaining filtrate wae astive,

< Thempson, R, 1941, "Certain Antibscterial Properties of Saliwva

and Tears not Due to Lysozyme.” Journal of Bacteriolozy, Vol.

. 4, p. T



2. Heat. Heat seeningly inhibits the inhibitory powers in
various degrees of inteneity acoording to the degree of temperature
attained. After 120° C., the temperature of autoolaving, the pro-
perty is killed,

3¢ Ultra-violet radiaticn, Ultra-violet radiation removed

or weakened the inhibitive action as far as ¥iorococcus lyso-
deiktious, Sarcinia lutea, and Baglllus megatherium were econeerned,
but had no offect on the aotion apainst other bacterla,

4. Freezins and Thewing, These physical aetivities had no

offect except that the rower arsinst Lactophflus acidophilus was
redunced,

8. Storage. The activity was destroyed eompletsly in 12
days st 20° G.) at 6° C.p, it was not diminished after two months.
After one day at 57° C., the power was destroyed against Sarcinia
lutea and Bacillus megatherium. The potensy of the powsr was
wenkensd against Mieroococcus lysodeikticus, After € days storage
at 37° C,, the eifect on Ztaphylococous aureue, Streptococcus
hemolyticus, and Lactobacillus eacidophilus disappeared,

6. Adsorption. Xaolin removed all activity; charcoal had no "
offect except to reduce the power against Staphylocoecus aureus)
and the regults with aluminum hydroxide were inconelusive,

7. Chemieal, Chemiocal treatment with acetone, acetic acid,
snd chloroform seemincly destroy the effect of the supernatant fluid
arainet cortaln orzanisme but not against others. The resuspended
precipitate was active against all organisms tostod.*

In order to treat the problem in full cogniszance of all its

4, Yesteren, Bibby, and Berry. 9ps cit., 574=576Ge



aspeots, it is necessary %o Imow the composition of saliva. Saliwve
is defined by Dorland's The American Illustrated Medical Diotionary

ast
the azpittle; a clear, alkaline, somewhat
visoid digestive fluid mecreted by the
salivary elands. It contains ptyalin,
a digestive ferment, and serves to moistem
end sofften the food, keeps the mouth moist,
and converts starch into maltese. The
enliva also contains muiein, serum-albumin,
globulin, leukecytes, epithelial debris, N
and potassium thiosyanate, Certain toxins
frequently ocour in it,

Saliva iz produced by the parotid, submaxillary, sublingual,
and buoeal zlands in response to psychie, mechanical, or chemical
stimulation, The searetion of the saliva is entirely under the
control of the nervous syster, there being no hermonal control of
salivary secretion. However, the hormone of the rarasympathetic
nerve endings, acetylcholine, acts as a salivary secretagogue,
Salivary secretion is also stimulated by physostigmine and piloe
oarpine, and is inhibited by atropine, Some 1,500 c.c. of saliwm
with a normal pH range of 6,3 to 7,0 is secreted by man daily,

The s01id components are listed as follows by lsrael Hleiner

in Buman Biochemistrys

The solid sonstituents of saliva are albu=
mins, globuline, mucin, enzymes, urea,
uric ecid, and inorganie salts. The
inorganic components differ markedly

in concentration from those of blood
serum, but the non-protein nitrogenous
constituents (urea, uric acid, NHs

salts) appear to bear some relation

to the same constituents in blood,

¥

The ions present in saliva are potaseium, phoaphate, and ehleride.
These may combine in various forms to oreate insoluble nrecipitates,

lany authors are of the impression that a foreigm body, such s a



bload clot or a clump of bacteria, can establish a nucleuwe around
which the precipitation of these salts occcur.

Saliva has primarily a digestiv= function but it also possesses
the task of molstening food to permit easy swallowing, It proteets
the mucosa of the mouth from acids and cleanses the teeths It
containe the enzymes ptyalin {an nrylase), maltase, oatelasze, urease,
protease, and a lipase. There ig a possibility that ptyalin could
aot on the encapsulated forms of bacteria and initiate the bresk-~
ing down of the capeule wmll, Then deuth of the bacteria would follow,

The saliwva oontains mmerous bacteria as it contains bacteria
that have been washed from the mouth., $Salive, however, iz not a
suitable culture medium, Szliva will have increased numbers of
bacteria in times when a res»iratory, nasal, or pharyngeal
infection i1s rumming its ocourse. The main organisms found in the
ealive are streptococsl and staphylooccei, sometimes termed the
salivary streptoccoci and salivary staphyloceoci.

Other organiems whioh are present in the mouth and appear
transiently in the salivary secrections sre Pneumococci; ¥ilerooocous
candicusy Micraccceus oatarrhalieg; Mierococous flavius) llioroooomz_s
pharyngie siecus; Meningzococoij Bacillus Hoffmarmii; Diphtheroids;
Proteus vulgariss Aerogenes; Freidlander's bacilluss the fusiform
bacillus of Vincent's diseases Spironema wincentil; Treponema
maorodentiums Treponema miorodentiums and Buccalis maximus bucoalis,
These organisme will be present in the mouth in greater or smaller
nurbers according to whether or not pathologieal processes are
present in the mouthj 1f they are present in the mouth, they will
be present in the galiva, The incidence of thelr appearance will

alao be zoverned by the use of antiseptiec mouth washes.



Excessive sallvation is frequently produced by duodenal ulcer,
oesophagoal lesions, oral lesions, gmstritis, premancy, and by the
introduction of a gastric or duodenal tube for foroed feeding,
Aptyeliniswn, the complets lack of salivation, is rarely found in
human beings.

The method whioch I used to attempt to prove the presence of
inhibitive powers present in saliva was the same in essentials as
that employed by Dy, Thompson of the Bacteriolopy Department of
the University of Colorads School of Medioine., The ormnisms
were taken from the stock cultures available in the becoteriology
denartment and were transferred to slants cormposed of the variocus
nedias necessery for their growth. The orranisms were insubated
on these slante for forty-eisht hours and them were ready for
utilisation,

Respective madias for platineg were mads up and then cooled te
& tempsrature fust above their hardeming point, The orgsnisms then
wore transferred from the test tube glants to the agmr plates by
means of sterile saline. Once the ormnisms were placed in the
respective media, the plates were agitated to provide for the
even distribution of the orpanisms in the media, The amr plates
weres then allowed to harden.

Two exceptions were utiliszed in regmrd to the above methods T
This was done in the case of FPeeudomonas {lourescens and the yeasts
and molds, The FPeoudomonas flourescens was lnoculated into the redia
by streaking and was inecubated at room temperature ms it does not
grow above 36° C, The molde and yeests were rrown on agar slants

and then a drop of 382iva Was allowed to run down the slante. In



a control for this method, & drop of saliva was allowed to run down
a slant of Sarcind lutea snd & gone of inhibitlon was present where
the saliva had coursed,

Following the hardening of the media, the plates wers marked
off inte five sections, Upon each of these five sections, a drop
of one of the salivas being used was placed on by means of a
oanillary pipette. The saliwans used were ordinery, undiluted sslivaj
salive diluted l14; centrifuged saliva; centrifused saliva diluted
1143 and centrifured salive diluted 138, The saliva used for the
eentrifumtion results was gentrifupged at 2500 rpn for two minutes,
The plates were respectively inoculated with the saliva and then
werc were loft outside in the room until the saliwa had dried upon
the mudia. The plates were then placed in the incubator for a
period of 48 hours end then were read for results. The best methed
for reading was holding the plates apainst a strong licht with a
dark backsround, The gomee of inhibition could be clearly ceen
by thie nethod,

The ormnisms which were utilized were as followas HNycobaoct-
erium smegmetiss Eberthella tyrhosa; Salmonella emteriditis; Sale
monella schattruelleri; Salmonella typhiruriwum) Brucella sbortus;
Staphylocoocus aureus; Streptocoocus lactis; Pseudomonas flourescens)
Sarcina lutea; Jerratia marcescenss Baeilllus subbilis; Escherienis
eoli; Protous wulsariss Alealigenes faecalis; and Alcaligenes viscosus,
Pour molds and yeasts were utilised as the author could find no data
as to whether or not any investimtion had Leen done on the quention
82 to whether or not yeasts and wolds were susceptible to the inhibitive

agent in salive, These four orgnisns were Penloillium notatums



Saccharomyoes cereviceses; Asperrillus nigcer; and Rhirzopus nirricesna.
Inasrmch a3 occasionally it was neccasary to differentiate the
colonise of the ormniams from colonins of the saliva, the follow=

ing oclonial charsctoristlies were found in A Manual &f Determinative

Bacteriolecy by David Berreeys

l. Yyvoobacterium smemmatiss Convex, glistening, with entire
mar<ins, st “irst smooth but after 10 to 14 days crowth folded or
wrinkled, Opeque, at first white, after two or three days groath
beocomee yellow,

2. Eberthella tyrhosas Gravish, transparent to opaque.

%, Salmonella enteriditis: Cirgular, rray, translucent, moist,
smooth, entire,

4, Salnonella sohottwuellerit Emall, cireular, bluish-rray,
transparent, homogenous, entire to undulate.

5. Salmonslla typhimurium: Small, eiroular, rrayish, entire
to undmlate,

s Brueelle sbortuss Smll, oircular, convex, amorphous,
snonth, rlistening, entire.

7. Staphyloecocoeus eursust Oircular, emooth, yellowish to
oranfe, rlisteninpg, butyrous, sntire,

f. Streptococous lactiss Small, round, or owval, gray, entire,
slightly raised, Streak culturs tends to remain as definite colon=
fes throughsvt, confluent in parts.

9, Pseudomonas floureseenst (by personal observation) cireular,

srall,

10, Sarocina luteat Yellow, coarsely rranular, circular, reised,

moist, rlistening, entire marsgin,



11, Serratia mareescens: Cireular, thin, granular, gcray,

beceming red, R and & colonies with mucolid variants,

12, Basillus subtiliss Small, grayish, sircular to amoeboid,

mareins orenste.

185, Escheriohia ocolit Usually white, sometimes yellowishewhite,

rarely yellow, yellow=brown, rolden-brown, reddish~orange, or red;
entire to undulate, moist, homogenous. Atyplcal forms ocour frecuently,

14. Proteus vulmris?

Opaque, rray, spreading,

168, Aloalirenes faeoalist Tranaparent with spague center,
undulant maregin,

16, Aloaligenes viscosusi After ¥ to 4 days, eirculsyr, 4 to
8 mm, in diameter, white, visoid, shining, edpe entire,

The examination of the plates rmve the results listed below,
To be oconsidered an earea of inhibitien, a clear space was required
with no eelonial growth in it, The clear areas varied from 1 ¢to 6
mn, in diameter,

l. Xycobaoterium smermatis

s Saliva ne inhidbition

be Saliva 134 no inhibition
0 Centrifuged saliva no inhibdbition
d. Centrifuped salive 14 no inhibition
oe Centrifuged saliva 18 ne inhibitien

2. Eberthella typhosa

a, Galiwva no inhibition
be Salive 114 inhibition
o, Saliwva, sentrifuced no inhibition
4. Salive, centrifuged, 134 1inhibition
o, Saliva, centrifuped, 118 4inhibition
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Salmonella enterialtis
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Salive

Saliva 14

Salive, ocentrifuced,
Saliva, centrifuped

Saliwva, centrifused,

Salmonella schottmuielleri
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Ce
de

Saliva

Saliva 134

8sliva, centrifupred
Saliva, centrifured,

Saliva, centrifured,

Salmonella typhisurium
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Salive

Salive 114

Salive, centrifuced
Saliva, esntrifured,

Saliva, centrifupged,

Bruecella abortus

o,
b,
Ce
de

Saliva

Saliva 134

8aliwva, centrifurzed,
Saliva, centrifuged,

Saliva, centrifured,

Staphylocosccus aureus

b,

Saliva
Saliwve 1:4

1s4

1:8

1:4
1:8

1:4
1:8

134
1:8

10

inhibition
inhibition
inhibition
inhibitiom
8o inhibition

inhibition
inhibitien
inhibition
inhibition
no inhibition

inhibition
inhibition
no inhibition
noe inhibition
no inhibition

no inhibition
no inhibition
inhibition
inhibition

inhibition

no inhibition
no inhibition
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Saliva, centrifuped
Saliwva, centrifured,

Saliva, centrifured,

8« Streptococous lactis
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Saliva

Salive 1:4

Saliwve, centrifured
Saliva, centrifurged,

Saliva, centrifured,

3, FPseudomonas floursscens

[
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de

S8aliva

Baliva 114

Saliva, centrifupged,
Saliva, centrifured,

Saliva, esentrifurged,

10, Sareina lutes

|
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Saliva

Saliwm 14

Saliva, centrifupged,
Salive, centrifured,
Saliva, centrifugsd,

1l. Berratia marcesoens
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Salive

Saliva 134

Saliva, centrifured
Saliva, centrifuged,

Saliva, sentrifured,

114
1:8

14
1:8

1:4
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1:4
1:8

1:4
1:8
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no inhéibition
inhibition

5

inhibitien

8

inhibition

8

inhibition
inhibition
inhibition

B 8§ 8 B

inhibition

no inhibition
no inhibitiom
no inhibition

no inhibition

m inhibition

inhibition
inhibition, 6
inhibition
inhibition
inhibition

inhibition

no

ne inhibitien
no inhibition
no

inhibitien

no inhibition
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16,

Bacilius subtilis

8. Saliva
be Salivae,
Ce Saliva,
d. B5alive,
e, Salive,
Escherichia

ae Saliwva

134
centrifueed

centrifured,

gentrifupged,

soll

be Saliva li4

0. Sgliva,

ds Saliva, centrifuged,

6. Saliwva, centrifuped,

centrifured

Proteus wul garis

8. Saliva

b, Saliwa 134

6, Saliva,

ds Saliva, centrifuged,

8. Saliva, centrifuped,

Alealigenes

Ae Salive

centrifuged

faecalis

b, Saliwva 114

o, Salivs,

4, Saliva, centrifuged,

e, Saliwva, centrifupged,

centrifured

Aloa)irenes viscosus

a: Salive
ba Saltive

6. Saliwva,

3

contrifupged

1:4
1:8

1:4
18

134
138

1:4
1:8

12

sliht inhibition
slight inhibition
no inhibition
ne inhibition

no inhibition

inhibition
inhibition
inhibition
inhibition
inhibition

inhibition
inhibition
inhibition
inhibition
inhibition

inhibition, around 2 mn,
inhibition, 4 mm,

slight inhibition
inhibition

no inhibition

no inhibition
no inhibition
no inhibition
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de Salive, centrifuged, 1t4d no inhibitioen
o, Saliwve, cemirifuped, 118 no inhibition
17, Peniecillium notatum no inhibitien
18, Saccharomyess cerevisse no inhibition
19, Asperrilliue nirer ne inhibition
20 Rhisopus nirricans no inhibition

On & percentass basis, the results obtained showed a fair degres

of inhibitive metion in the saliva, These resultes are chown below,

Saliva Percentace of inhibition
Salive 46%
Saliwva 114 45%
Saliva, centrifuged s5%
Salive, centrifuged, 114 407

Salive, centrifuged, 118 28%



Conclusion
Saliva doss possese the powor to inhibit the growth of
various organisma, The inhibitory agent seems to be most effect-
ive apainst those organiszms that are not a part of the nétural flore

of the mouth and pharynx.

Saliva dees not seem to pomsees an antibiotic effect aminst

yeasts and molds,
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