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BACTERIOLOGICAL STUDY OM THE
SALIVA OF HEALTHY ADULTS
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Ahatract

Cruantitative and qualitative stodies of
the microflora of saliva of 40 healthy in-
dividuals aged 200 10 50 years were carried
out. (M the culnivable salivary flora anaero-
bes were found to predominate as compared
to acrobes, Streptococei were the predo-
minant aerobes, The group mean for the
various categories may be cxpressed as
hugh, mtermediate and low, Varnation in
microbial  counts ocourred in different
individuals whereas in the same individual
each !-.11|1jr=.r'l had 0 characterishc zone abont
which the counts [uctuated. Total anacrobes,
total acrohes, streptococei and veillonella
were categorised in which small Fluctuations
vecurred on different days. No o statistival
difference was found hetween males and
females for any of the categories of the
virious micro=organisms isolated.

Tintroduction
Studies eonducted on the microbial flora of

saliva have indicared a variery of bacterial species
(Richardeon and Jones, 1958). Development of

Tahle 1: Selective Media and Methods of Incubatiens

{hmﬁhl and . Fletcher, 1971). Streprococe con-
grtute the most numerous group of organisme in
the oral l;il.\-:h' amd are considered  as |1|:JI_|::|11.|u|

etiological agents of dental caries | Zinsser
1972).

The present myestimation  wag undertaken
b determine the normal microbial flora of saliva
in healthy adults with stress on the guantitative
stuches of these organiams. As stability of the
adult saliviey flord s an imporant factor in the
natural resistance of rthe host, enlture studies on
the normal flora of saliva and on serial specimens
trom three healthy adults were also conducted
to confirm whether salivary flora varies from day
o di}' in the same individual and whether o
ditters among individuals.

Marterial and Methods

Specimens of saliva were collected from 40
apparently  healthy individuals between 20 to
S0 years of age. Subjects were institutional staff,
persmmel amd gradume students, None of them
were taking antihiotic or any other drug therapy
for the last two weeka.

Ten fold serial dilutiong of galiva samples in
9.0 ml srerile saline were preparcd within one
hour after collection of the specimen. One tenth
milliliter of undiluted saliva specimens and the
required dilutions were streaked onto the surface
of the 4" plates, Table 1 lists the media employed
i the study alon '-'-1114 ]H:ruHJ and temperature of
incubation in lil

Oleginiems Medivm Prcudation Ralive  Thlutinn

Selected (—dog 10
‘Potal Avuerobres Tuﬁ:;uusr *',r"u aim;p blorod E?“E—H hours Anscrohic 7, 8,9, 10,
Total Acrobes CORLTE :rul:]ium ATC—24 Tasurs Acrobug, i, T‘: 8, 9.
Stroptococe Blood Agar 37*C—24 hours - Acrobic, <[ A
Melsseria Muller Himton Agar JFEC—48 hours Anagrobic, £ - B
Viillonella Veillonella medium (Rogosa 19 nl} F7°C—48 hours Anaerobic, L4
Lacimhacilli Roposa 5.1, Apar (Rognea et 1951y  37%C—72 hours Aerubic, 2.3.4, 5.
{“oliforms MeConkey -\F-nr 1THC—=24 himarn: Aprobae, 284 5,
Staphylocoecd 5uphﬂmw|= medium 110 37PC.—48 hours Aerobic. 2.3.4, 8
Yeasts Sabourmud's dextrose Agar L8R —72 hour: Aeralbic. 23,4,

many of the diseases of the oral cavity depends
apon the conditions that favour manifestation of
pathogeme  potentiabities of  wsually  bacmless
resident mucro-orgamsms (Burnett and  Schrep,
1968}, In normal mouth a counterbalance exists
hetween  Lacobacilli and  Candida  with  the
Candida providing oatritional stimulation for the
lactobacilli and the latter producing lactic acid
which prevents excossive l.lp velopment of yeasts
(Young et al, 1956), Alteration of the balance
by antilmoues may be a factor in the mcreased
incidence of candidiasiz  in healthy  months
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After incubation total colonies were counted
on each plate and representative colonies were
picked up from different media and inoculated on
slants, ldentification of varicus micro-organisms
wat based on colony {:]'larau'tr:rh:tic, MiCroscopic
murphulug{tamiuhlg properties and biochemical
reactinng.  Several broad proupe of  micro-oe-
ganisms were identified on the above grounds
These were total Anacrobes, total Aerobes, Stre-
prococes, Lactobacilly, Caoliforms, Neiggeria, Veil-
lomella, Staphylococcs amd Yeasts,



i

Resulis

Table 11 shows the distribubion of bacteria
in salive with 1otal mean count and standard
deviation  for each group. Predominance of
amacrobes in saliva was obscoved as compared w
aerobes, while the other orgamsms were present

- 1n lower numbers,
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Fig. 2 represents the mean count of various
gronp of organisms per ml of saliva with
their standaed deviation mentivned, The stan-
dard devianions for most of the proups were
relatively small as compered to their mean total
vounts indicaring relatively constanmt population
of these organisms in maliva

Takle I1: Distribution of Bacteria i Samples of Fresh Saliva

Clrrangome Fiahly Coumt for mi M
| 2 3 4 5 i s L} b W .1 12 Viadl: 5.0,
L} e W W I 0 10 0 10 10 0 W 10 Cowm (g l0)
(iog 107
Tuul
Anmlmul (407 - - - = - - - = mw 18 6 1.4 0.9
Tota
Acrohes (#) sy =SB TEDNE ot T e i E e T S
atreptococel (16) — @ — @— @ — = - = I 10 4 ] - — 8.7 0.k
Meisgrra (40) r.. S s 1 ) - 4 2 — - 5.7 0.8
Veillonella {20 VRS T e . ) T e e TRl T T
Lactobaoolli (16) 12 - 3 1 — — - — — _— - 4.5 0.5
Colifarms (10} 36 = = 3 1 —_ = = e = = 4,7 0.6
Swphykxecci (#) 3 — — B 17 T R = mm e e e 4.3 0.7
Vemst (40) n 1 - ] 5 Z [ —_— = = = mm = 4.4 0.6
Figures in parenthesis inudicate toml number of salive samples tested.
 Fig. 1 illustrares the microbial counts of T
sahva m ht‘!-'l:llh}l' adults. The l of the bars A P —————
represents the range of counts i 959 wonlidence ) —-!
limit and the vertical lines represent the mean .
COLLTE, i r.f _|£
{ .
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- A s B o b e 1) |
s oo rsel B Upsns 1w we, i"' =t [
il -t | - iy
o = i
— o : ! [ |
st —T— "= — ek TR oM oE e
e =] Fig. Z: Mean and standard deviation of saliva
il | Py
:- o Arrangement of different groups of organisms
in various caregories is shown in table 101,
e e = According o mean total count these organisms

Fiﬂ. 1: The bacterml Hara of saliva f-;.l'bl_tl! of hlock
represents the range, the vertical bar ropiescats tie mean.

Table IIT: Microbial Count Categorica in Saliva

Cladegurics Clrponismy Mean
il
(e 10
High Count group Total Anaembes fill 0
(nx I%mly Tostal Aerobaes 1.0
b Streptacoce 0.5
lnrnrmudiut; Count I‘;r&ursj ;g
group (mox 10% fmil) cilboriclla )
Staphyhocoui 0.3
Foww Comni Cironp Co 5.0
(mx W% ml) ¥ cust Z.5
Lactobacilld 6.0

— D —

have been placed into high, mtcuedine and
low count categories.

A series of saliva specimens collected om six
ditferent days over a period of 14 days from three
healthy adults were subjected to thorough cultursl
examination (Fig. 3, 4 and 5). The mean of
three subjects is shown in Fig . None of the
subjects changed diet or received any antimicro-
bial drug therapy during the period of study.
The connts for different groups of organisms are
shown on log scale. The majur components of
the flora on different days arc connected hy
lines and the counts for other organisms present
i lower number are drawn as vertical bars on
days when they were recovered.
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Fig. 4: Microflora of subject two on different days. Fig. &
Tanle 1V: Difference in Microbial Couns berween Mates and Females (T-Test) for Salive
_ No, of Stamford
{ Srieghe Sex Cater Mean  Deviastion  Sipnificance
kel Akasoolest %L M 19 1087 1.0
R F 21 10:83 097 F~0.05
Tutal Aciubos 1 - s . M L i iy, 76
u T 21 5.13 oee FoO.05
Streprocoee oM | & Bl 0, el
Neiwr BN e
Neisseri . . .
i 13 59¢ gy TFrO08
Vedllonells M 3 541 N ik
F 4 548 1.0
Lagtahacilli . M 2 4 .45 .21
F 2 5,14 45 o
Colilran ! I;_'l. .: +.77 0. 844 —
Ataph i1 . M 18 4. 37 0. a6
3 phylococe i:.{ lg :E E.ﬁ? P=0.05
B:.Ft B LR i L} L] el i
F 5 L8 al e




Tabkle IV shows the mucrobial count in males
gnd females respectivelv, For analvsing the dif-
ference between the saliva samples of males
and females for cach individual group of organisms
mdependent [-test wis perlormed o ndicate
any sgnificant  difference: between the two
sexes, Resuls of T-west indicare that no signi-
fieant difference existed hereeen the two group:
tor the mcrotlor culwred from sabva (P BF;

[) Itlii.."ll.kih'i.‘(!ll1

The pattern of bactera solated from- saliva
of healthy subjects resembles that found by
Richasdson amd Jomes (1938), Certin groups of
hacteria were recovered from sahva of all normal
perdons. These included total anacrobes, total
dernbes and Streptococci, the other groups e.g.
Coltforms  and Veillonella were not consistently
present while Lactobacilli, Suphylococcs, Neis-
seria and yeast were ¢ithér present i smaller
numbers or entirely abaene (Table [1). Anoerobes
werg  found e predominate a5 compared o
aerohes as stated by Richardson and  Jones
(1958) and simular results were observed in this
studyv, Predominance of Streptococei i saliva
was encountered. This 5 in agreement with
Fornus aml Gasion (19536} and Hamdleman and
Mills (1965). MNewsseria, in this stody, were
wolated 1n SE]’E*E of saliva specimens with a
mean valoe of log 109, Similar findings were
reported by Diraser et al. {1969). Vedllonella
were iselaiad fiom seven out of twenty subjects
i this study while Langtord et al. {193)) have
reported it in 45 oot of 51 subjwcts. Few of the
subjecis gave a positive lacmwobacilli gount, but
i low numbers (Fue 2). Similar findings were
put forward by Handleman and Mills (1965),
while Orland (19390 found it in  increased
rumbers in mouths with zctve canes. Sta
!I_" llﬂ.’r"'LL'i WCTY i.""il |:|H.|.'LIJ. i.]l 3'? WL '..l'r #u H.'“I.'Ii-ﬂ.-l.ﬁ
and m mtermed:ate numbers as also reported by
Kmghton {1965). Burtels and Blechman (1964)
reported on the frequency and disoriburion of
yenst like organism in the oral cavity. They
found 42 ¥ mdividuals positive for yeasts
m oral caviry, In this study 409 of the saliva
samples were positive for yeast, All yeast re-
cuvered m chis study were found w be members
of the genus candicla. Young et al. (1951) in-
dicatcd -a  direce ru:h.tlr.*r.:—'.hip between  acidi
of saliva and percentage of yeast positive cul-
tures.

Arrangemens of - different gmu|':u of ©r-
ganisms in various ciregories {Table T showed
that the predominant orgamsms in saliva, were
total anaerobes, total acrobes and Streptococc,
Similar were the lndmps of Richardson and
Jones (1958) who alse divided the  different
pronips  of  orgarnsms intn high, intermediate
and low count group.
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- It is interesting to note thit the normal
individuals studied  here show  approximately
the same range of population of different cate-
gories, The studies conducred on the saliva of
three subjects on different doays support the
concivsion drawn from carlier experiments chat
the major components of the bacterial flora can
conveniently be ecalled as the predominant or
the resident Mlowa of saliva,

Cther bacterial types, 1.e. Veillonella, MNeis-
seria, Swmphylococei were consistently  present
in some subjects but absent on certam davs in
others i-ildir.'ﬂtiﬂg that these are the munur or
traisient  components ol the Hora of saliva

(Fig- 3, 4, 5).

To hnd oot the diference between the
males and females for cach group of organisms
stuclied, independent T-test were performed
for the saliva, The difference between the two
sexes was found w be msignificant {Table IV).
Studies by Kichardson and Jones (1958) on the
other hand have reported that females exhibited
lower counts than the males and the difference
was ':rg:niﬁ-:':t nt:

The study conducted here revealed only a
few members of the large bacternal population of
saliva, Further work is necessary w smdy the
complete salivary microffora. Moreover o study
may be conducted paying more emphasis on the
anaerabic microflora,
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