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ABSTRACT

The strain of Peptostreptococcus sp. 599 used in this study was isolated from the-
serous discharge of omphalitis of a 6 days old icteric male infant at the Clinical
Laboratory of Microbiology, Seoul National University Hospital on June 9, 1973.
The purpose of this study is to clarify the commensalism between Peptostreptococcus
sp. and the human bacterial flora isolated from clinical specimens with special refe-
rences to pH.

The results obtained were summarized as follows:

1. Peptostreptococcus sp. S99, an anaercbic streptococcus, could grow commensally
in aerobic condition with 15 species of the human bacterial flora. Therfore, it was
found to grow as satellite colonies around the colonies of the bacterial flora on the
surface of agar medium. In the nutrient broth enriched with the used cultural filt-
rated of the growth of Peptostreptococcus sp. was also observed.

In these results, it is assumed that the synergism in producing pathogenic processes.
might have been induced by the commensal growth of non or weak pathogenic org-
anisms in the bacterial flora. The commensal growth of anaerobic bacteria in aerobic
conditicn may be due to the material of the electron transport system, such as vita-
min K, in the case of Bacteroides, produced from the ost organisms.

2. The optimum pH of commensal growth of Peptostreptococcus sp. on the surface
of agar medium was found o be 7.0 to 7.5. It is suggested that at this pH the
commensal factor(s), w en grown on the surface, may be more active or more act~
ively produced by the host organisms.

3. In the broth culture, the optimum pH for the growth of Peptostreptococcus sp.
was found to be 80. At the lower and higher pH than 8.0, the lag phase was.
prolonged and the growth rate was also reduced.

In this result it is assumed that the commensal factor(s) is more active n vicinity
of pH 8.0 in broth culture,

4. In the commensal growth among Peplostreptococcus sp.. Staphylococcus aureus
and Coryrebacterium sp. were recognized. The commensal growth between Peptosire-
ptococcus sp. and Corymebacterium sp. or Staphylococcus aureus, and also between
Staphylococcus aurens and Corynebacterium sp. was observed. Furthermore the co-
mmensal growth was promoted within three species than each pairs of species.

5. Pseudomonas aeruginosa, one of the bacterial flora, showed an inhibition of
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the commensal growth when it was grown 1cm from the host on blood agar. When

the two bacteria were grown farther apart, the pH range for the commensal growth

between Peptostreptococcus sp. and the host was found broader. When the cultural

filtrated of Fsemdomonas aer'uginosa was added more than 10%, the commensal gro-
wth of Peptostreptococcus sp. in the enriched broth was completely inhibited.

INTRODUCTION

The importance of interactions between
species in the mixed microbic population
in nature is recognized, but the subject
is poorly understood. The need for studies
in this field has been noted by Appleton
(1940), Woods (1947), and Lucas(1949).
Some of the manifest difficulties that
beset an adequate approach to it are men-
tioned by Topley and Fielden(1922).

Most studies on the investigation of
interactive phenomena among indigenous
microflora have been concerned with in-
hibitory effects and have dealt mainly
with the search for possible therapeutic
agents or for a particular disease, e.g.
diphtheria. Here are included (a) a group
of reports on antibiotic substances produ-
ced by lactic streptococci and acting upon
other streptococci, pneumococci, staphylo-
cocci, the Corynebacterium diphtheriae,
and other organisms(Oxford, 1944; Hirs-
ch and Wheater, 1954), (b) the so-called
“colicins” produced by strains of Esche-
richia coli and acting upon other strains
of the same species or upon other enteric
bacteria (Gratia, 1925;: Blackford et al.,
1952), and (c) both inhibitory and stim-
ulatory effects produced by certain micr-
ococci or staphylococci, enteric pathogens,
and other bacteria(Halbert et al., 1953).

Among examples of cooperative or pr-
obiotic microbial associations may be me-
ntioned the satellitism of hemophilus
influenzae by Staphylococcus aureus(Gr-

assberger, 1897) and various fermentation
effects described as “synergism”(Holman
and Meekison, 1926).

Kadavy and Dack (1951) have shown
that in bread which has a water content
near the limit for growth of Clostridium
botulinum, the growth of Bacillus mese-
ntericus can raise the water content su-
fficiently so that the former organism can
grow. One organism may alter the phys-
iological environment and make it suitable
for the growth of a second organism.
Elliker(1949) have shown that Geotric-
hum candidum can grow easily by the
lactic acid-producing Streptococcus lactis:
the pH is thus kept high and the growth
of Streptococcus lactis is not inhibited.
On the other hand, the lactic acid may
reduce the pH of a medium and thus make
it favourable for the growth of yeasts.
The growth of aerobic organisms may
lead to a reduction in the redox potential
permitting the growth of anaerobes(Mossel
and Ingram, 1956).

Medical microbiologists have extensively
inquired into the changes brought about
in mixtures of organisms because of the
significance of heterogeneous communities
in infection and the enhancement of viru-
lence by nonpathogens. For example, the
virulence of Proteus vulgaris is markedly
promoted by Staphylococcus aureus{ Arndt
and Ritts, 1951) and the abundance of
Borrelia vincentii in the human mouth
increased by components of a total of 15

strains, including members of the genera
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Fusobacterium, Escherichia, Streptoco-
ccus, Candida, Actinomyces and other mi-
croflora characteristic of certain inflamm-
atory process (Nevin, Hampp, and Duey,
1960). Also Robert(1967) has shown that
the pathogenic synergy of Fusiformis ne-
crophorus and Corynebacterium pyogenes.

There is a synergy of Fusiformis necro-
phorus and Corynebacterium pyogenes,
which causes more rapid growth of each
organism and grealer inflammation and
necrosis of the tissues than in single infe-
ctions with either organism alone. Fus-
iformis mecrophorus appears to be the
primary invader and a necrotizing agent
with Corynebacterium pyogenes particip-
ating less directly in the pathogenic
process (Roberts et al., 1968).

Peptostreptococcus is a genus of anae-
robic streptococci, first described by Prevot
(1925) which has been associated with
human infection: yet, this genus has rece-
ived little study because the isolation,
cultivation, and identification of the anae-
robic streptococci are technically difficult.
Some species’ are found as members of the
normal flora in the respiratory and gast-
rointestinal tracts, genito-urinary system,
oral cavity, and the skin (Dack, 1940;
Resebury, 1962).

Most recently, Peptostreptococcus sp.
was isolated from subacute bacterial end-
ocarditis (Nakamura et al., 1970).

A strain of Peptostreptococcus sp. was
found to produce visible colonies around
the colonies of bacterial flora on the blood
agar surface cultured aerobically.

This finding suggested commensalism
between the bacterial flora and this strain
of Peptostreptococcus sp. However, there
was no report on the commensalism of
Peptostreptococcus sp. with the bacterial

Suk: Commonsalism of Peptostreptococcus
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flora of human clinical specimens.

The present study was carried out in
order to clarify the cooperative and prob-
iotic microbial association and inhibition
activity between Peptostreptococcus sp.
and the bacterial flora. '

MATERIALS AND METHODS

1. Organisms and media

1) Organisms

The strain of Peptostreptococcus S99
was isolated from serous discharge of
omphalitis of a 6days old icteric male
infant at Clinical Laboratory of Microb-
iology, Secul National University Hospital
on June 9, 1973.

Sixteen species of the bacterial flora
were isolated from the clinical specimens
at the same laboratory (Table 1).

All the species were identified according
to Bergey’s Manual of Determinative
Bacteriology (Breed ef al., 1957).

Table 1. The bacterial normal flora isolated
from various sources of human clinical

specimen

Organ;sm Gram reaction Remarks
Staphylococcus aureus +  coccus
Staphylococcus epidermidis +  coccus
Micrococcus tetragenes 4+ coccus
Neissseria sicca —  coccus
Netsseria perflava —  coccus
Corynebacterium sp. +  bacillus
Klebsiella aerogenes —  bacillus
Paracolon bacilli —  bacillus
Escherichia coli —  bacillus
Proteus rettgeri —  Dbacillus
Proteus morganii ~  bacillus
Alcaligenes faecalis —  bacillus
Flavobacterium sp. —  bacillus
Citrobacter freundii —  Dbacillus
Pseudomonas aeruginosa —  bacillus
Candida albicans +  fungus
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2) Agar mecia

Nutrient agar medium was prepared by
adding 1.6% of Difco “Bacto Agar” to
the nuirient broth medium as described
in Diico Manual.

To prepare blood agar medium 0.5% of
sodium chloride and 5% of rabhit whole
blood were added to the nutrient agar me-
dium ac 45°C.

3) Brith meodia

The nutrient broth medium was pre-
rarcd &2 described in Difco Manual.

CN-entiched broth medium: Corynedact-
erium :=p. was incubated for 48 hours at
37°C in the nuturicnt broth (pH 6.8) and
then the broth culture was sterilized by
millipore filtration. The extract was added
to the rutrient broth to make the final
concentration of 5%.

SN-erriched broth medium: Staphyloco-
ccus auxreus under the same condition and
pracedures described above and then the
culture filtrated was added to the nutrie-
nt broth to make the final concentration
of 5%.

CNS-enriched broth medium: Coryne-
bacierizm sp. was cultured under the
same cordition described abave in the SN-
enrichcd broth and then {iltrated and the
cu'tur<d filtrate was added to nutrient
broiii 1o make 5%.

AN-enriched broth medium: Alcaligenes
Sfaecs7's under the same condition and
procedurcs described above and then the
culture [iltrate was added to the nutrient
breth to make the final concentration of
5%.

£ ol the media were adjusted with 1
no:miel zodium hydroxide or hydrochloric
acil.

steridizing procedure for broth culture
by millitore filtration was as follows:
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Immediately after incubation for 48 hours
the broth culture was centrifuged at 2°C,
3,000 r.p.m. for 15 minutes and the supe-
rnatant fluid was passed through sterile
millipore filters of 0.22# mean pore
diameter.

2. The phenomenon of satellite growth

Peptostreptococcus sp. was inoculated
on the center of nutrient agar surface on
the straight line and then strains of the
bacterial flora were cross-streaked on
these plates and incubated aerobically at
37°C.

The satellite growth was investigated
by measuring distance between satellite
colony and the host colony using micro-
meter.

3. Growth inhibitory effect

After inoculation of Peptostreptococcus
sp. on the blood agar plate the host spe-
cies, Alcaligenes faecalis, was cross-stre-
aked on this plate and then Pseudomonas
aceruginosa was streaked in parallel with
the distance of 1,2,3,4,
the host.

The effects of pH and the inoculation
distance on the commensal growth inhib-
ition of Pseudomonas aeruginosa were

and 5cm from

observed by measuring the satellite
colony distance from Alcaligenes faecalss.
The broth used in the study on the
growth inhibitory effects of Pseudomonas
ageruginosa was prepared as follows: Pse-
udomonas aeruginosa was incubated in
the nutrient broth medium (pH 6.8) for
48 hours at 37°C. The broth culture of
Pseudomonas aeruginosa was sterilized
by millipore filtration and then added to
SN-enriched broth to make the final con-
centration of 2%, 4%, 6%, 8%, or 10%.
The effects of different pH on the
commensal growth inhibition of Pseudom-
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snas aeruginosa were observed by me-
asuring turbidometrically.

4. Colony counts

Colony counts for Peplostreptococcus
sp. were perlormed by the following
methods: Serial dilution of Peptosirepio-
coceus sp. culiure in the CN-enriched
broth or CSN-enriched broth was made
with 0.85% sodium chloride solution con-
taining 0.05% thioglycollic acid. 0.05M!
of each dilution were inoculated and
spread out with L-shaped glass rod tho-
roughly on the blood agar surface. After
evaporating excessive moisture, the plate
were incubated for 30 minutes at 37°C.

After 48 hours incubation, the number
of colonies were counted.

Colony counts for the bacterial flora
were performed by the following methods:
Serial dilution were made with 0.85%
sodium chloride solution. 1MI of each
dilution were transfered to sterile Petri
dish. Immediately afterward, 20m! of
nutrient agar, previously melted and
cooled to 45°C, were poured into the Petri
dishes and thoroughly mixed. Number of
colonies was counted after 24 hours incu-

bation.
RESULTS

Peptostreptococcus sp., a strict anae-
robe, could be commensally grown with
bacterial flora on the nutrient agar under
the aerobic condition. In the vicinity of
the bacterial flora satellite colonies of
Peptostreptococcus sp. were appeared
(Fig. 1).

Most of the bacterial flora could induce
growth of Peptostre-
ptococcus sp. on the agar surface with

the commensal

different distance from the commenals in
accordance with different pH. While Pse-
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ig. 1. Blocd agar culture of Peptostrepto-
coccus sp. siowing satellite colonies around
Bacillus sultilis

Fig. 2. Peptostreptococcous sp. S99, Gram
stain, x1,00).

udomonas aeruginosa among the bacterial

flora did not induced the commensal gro-

wth.

The ‘bacterial flora might be classified
by their commensal effects on the growth
of Peptostreptococcus sp.

Group A, at the pH from 6.0 to 10.90,
which includes Micrococcus tetragenes,
Corynebacterium sp., Klebsiella aeroge-
nes, Paracolon bacilli, Escherichia coli,
Proteus morganii, Alcaligenes faecalis,
Flavobacterium sp., and Citrobacter fre-
undii, and group B, which includes Sta-
phylococcus aureus, Staphylococcus epide-
rmidis, and Proteus retigeri in the range
of pH 6.5 to 10.0 induced the growth of
Peptostreptococcus sp. In the range of
pH 7.0 t010.0, the commensal growth of
Peptostreptoccccus sp. was induced by the

organisms of zroup C which includes of
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Table 2. Commensal growth of Peptostreptococcus sp. with the bacterial flora

The extent of Commensal growth

Group Organism satellite colonies observed in the
appearance(mm)* range of
A Micrococcus tetragenes 3.5 pH 6.0—10.0
Corynebacterium sp. 2.9 ”
Klebsiella aerogenes 3.6 ”
Paracolon bacilli 4.2 4
Escherichia coli 3.6 ”
Proteus morganii 7.3 ”
Alcaligenes faecalis 10.8 "
Flavobacterium sp. 6.8 ”
Citrobacter freundii 4.7 ”
B Staphylococcus aureus 9.9 ?H 6.5—10.0
Staphylococcus epidermidis 5.2 ”
Proteus retigeri 4.6 ’”
c Neiseria sicca 2.0 pH 7.0—10.0
Neisseria perflava 6.1 4
Candida albicans 1.4 ”
D Pseudomonas aeruginosa _ None
* At pH 7.5
Neisseria sicca, Neisseria perflava and _ ~o— Alealigenss faecalilk
Candida albicans. Group D included Pse- . Group A "o Proteus morganil
i € ~*  Paracolon bacilli
udomonas aeruginosa which could not eor cx- Corynesacterium sp.
induce the commensal growth of Peptos- bt
treptococcus sp. g
The differences of distance between the °
satellite colony and the host organism on i s|
the agar surface in accordance with diffe- :f','
rent pH are shown in the Fig. 3,4, and »
5. In the case of the group A, the ma- 4
ximum distance between satellite and host L ‘ . -
colony was observed at pH 7.5 and became 50 6C 70 80 90 100

shorter at lower or higher pH than 7.5.

At pH 7.5 the distances tetween the
satellites from the host organisms were
Alcaligenes faecalis 10.8mm, Staphyloc-
occus aureus 9.9mm, Proteus morganii
7.3mm,

Klebsiella aerogemes 3.6mm,

Flavobacterium sp. 6.8mm, Paracolon
bacilli 4.2mm, Citrobacter freundii 4.7
mm, Escherichia coli 3.6mm, Microco-
ccus tetragenes 3.5mm, and Corynebacte-
riwm sp. 2.9mm (Fig.3).

At pH 7.5 except no observable growth

pH

Fig. 3. Distance of satellite colony from the
host grown on agar surface at various
pH.

below pH 6.5
pattern of group B was similar to Group

the commensal growth

A. The distances between satellite colony
from the host organisms were Staph-
ylococcus aureus 9.9mm, Staphylococcus
epidermidis 5.2mm, and Proteus rettgeri
4.6mm (Fig. 4).

In the case of group C, the commensal
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GI’OUP 8 aureus
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10t 3 epidermidis

5 -
5.0 60 7.0 8.0 90 100
pH

Fig. 4. Distance of satellite colony from the
host grown on agar surface at various
pH.

growth pattern was very different from
those of groups A and B. The figure
shows that Peptostreptococcus sp. did not
aerobically grow on agar surface below
pH 7.0, and the distance from the host
organism was maximum at pH 7.0 and
became to shorter in according with incre-
asing pH (Fig.5).

Organism of group D, Pseudomonas
aeruginosa could not induce the comme-

,g G ¢ - —O— Neizseris siccs
roup o

£ 10 ..o- Relaseria perflava
~
3 —— Candidi zlbicans
[~
g L}
- \
© K
= \

. .‘
[ < ?\
=z s N\
<
pot
-
v

i
5.0 6.0

pH

Fig. 5. Distance of satellite colony from the
host grown on agar surface at various
pH.

Froteua rettgeri
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Table 3. Growth inhibition of Peptostre-
ptococcus sp. by Pseudomonas aeruginosa
at different pH(incubated for 48 hours)

Distance(cm)*

pH

1 2 3 4 5
5.5 0 0 0 0
6.0 0 0.3 0.7 1.0
6.5 0 0.2** 1.8 2.0 2.1
7.0 0 1.9 4.8 6.8 8.0
7.5 0 2.4 5.6 7.8 10.9
8.0 0 1.8 3.0 5.7 7.8
8.5 0 .2 2.9 4.7 5.8
9.0 0 0 1.8 2.9 3.7
9.5 0 0 1.1 1.7 2.4
10.0 0 0 0 0.8 1.3

* Distance between parallel inoculation of
host organism and Psexdomonas aeruginosa

** Distance between Peptostreptococcus sp.
and the host

Table 4. Inhibitory effect of Psewdomonas
aeruginosa cn the commensal growth of
Peptostreptococcus sp. at different pH

Pseudomonas content(%)
pH |Control |-

2 4 6 8 10
55| - - - = = =
6.0 4= * - - -
6.5 + + = - - -
7.0 |7+ + = - = -
7.5 ++ + +- b + -
8.0 | +++ ++ + + £ -
8.5 | +++ | ++ : + = -
9.0 =+t + =+ = + -
9.5 { ++ | = + = - -

10.0 -+ - *+ - - -
10.5 = = - - - -
11.0 - - - - - -

- +--, very heavy growth

++, moderately heavy growth

+, moderate growth

++, slight growth

-, no growth

* Pseudomonas aeruginosa filtrat: added in.
AN-enriched broth

nsal growth of Peptostreptococcus sp.
but rather inhibited the commensal growth.
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of Peptostreptococcus sp. with other
organisms.

The effects of pH and the inoculation
distance of Pseudomonas aeruginosa from
Alcaligenes faecalis on blood agar were
studied (Table 3). When Pseudomonas
aeruginosa was inoculated. within lcm
from Alcaligenes faecalis, there was
no commensal growth of Peptostreptococ-
cus sp. grown in the range of pH 6.5 and
8.5. However, the distance was very
short. The farther
between Pseudomonas aeruginosa and
Alcaligenes faecalis was, the broader pH

range at which Peptostreptococcus sp.

inoculation distance

grew commensally. And also the longer
distance was observed. When Pseudom-
onas aeruginosa was inoculated at 5Scm
from the host, there was almost no effect
on the commensal growth of Peptostre-
Dtococcus sp.

Although there was no growth in the
nutrient broth, Peptostreptococcus sp.
grew well if the nutrient broth had been
enriched with the culture filtrate of some
bacterial flora (Fig. 6).

This shows that the optimum pH for the

) solid circle ; AN-enriched broth
10+ open circle : gontrol
- 107-
£
1 3
6
210
2
v
T4
k3
-3
z 10‘
103 Qmem G
3 6 9 121518 21 24

h Y
' Incubation hour

Fig. 8. Growth curve of Peptostreptococcus
sp. 599 in AN-enriched broth at pH 8.0
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growth of this organism in AN-enriched
broth is 8.0. At higher or lower pH than
the optimum, the longer the lag phase
became and the less the population incre-
ased. At pH 9.0, the lag phase took
3hours, at pH 7.0 and 10.0 6hours, at pH
6.0 9hours, and at pH 11.0 12hours. At
pH 8.0 the microbial population was 8.2
x10°, at pH 9.0 1.0x10% at pH 7.0 8.3
%10%, and at pH 11.0 7.0%10° cells per
m! after 24 hours (Fig. 7).

In SN-enriched broth the growth rate
of Corynebacterium sp. was not only
enhanced, but also the lag phase were
shortened. The microbial population in
both nutrient broth and SN-enriched broth
after 24 hours incubation, at pH 6.0 were
6.0x10° and 8.0X10% at pH 7.0 1.5%107
and 9.3X10% at pH 8.0 7.5X10° and 6.0
%10°% and at pH 9.0 6.7x%10° and 8.0X%
The data shows that
Corynebacterium sp. could not grow in

10° cells per ml.

168} pH 6.0 pH 8.0
5
10 1 ,
4 -
10
1 ) —_—
- pH 7.0 pH 100
£
~ [ o
s ‘
o
2 s.gé: Lm-;;’/::
- ¢
[}
(V]
- [ )
o | pH 80 pH 11.0
/ L
4 e L L ,

12 18 24 -
Incubation hour

0 ¢

Fig 7. Growth curve of Peptostreptococcus
sp. S99 in AN-enriched broth at different
?H
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the nutrient broth adjusted to pH 6.0 or
pH 9.0. In the SN-enriched broth the lag
phase was shortened from 10 to 2 hours
at pH 7.0.

there are commensal

These results indicate that
interaction between
these two organisms (Fig. 8 and 9).
Peptostreptococcus sp. showed more or
the CSN-enriched
CN-enriched broth and

the population of Peptostreptococcus sp.

less rapid growth in

broth than in the

was also increased more greatly in the CN-
and the CSN-enriched broth at pH from
7.0 to 9.0.

After 24 hours incubation in the CSN-
enriched broth and the CN-enriched broth
at pH 8.0 were 5.5%10"/ml and 1.5X%16%/
m/ respectively. The lag phase was sho-
rtest at pH 8.0. However, there was no
growth in the both media at pH 6.0. The

10 - pH 6.0
6
10 +
Sk
13
A
10 + -
L, sl el oot e el
103
10+ sH 7.0
106-
105- °
4
10} )
]03
4 8 12 16 20 24

Incubgotior haur
Fig. 8. Growth curve of Corynebacterium sp.
in the nutrient broth (open circle) and
the SN-enriched broth (solid circle) at
different pH
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No. of cesils per ml

'!C?' pH 3.4

Incubation hour

Fig. 9. Growth curve of Corynebacterium sp.
in the nutrient broth (open circle) and
the SN-enriched broth (solid circle) at
different pH

similar gtowth phase of Pepfostreptococ-
cus sp. was shown in the CSN-enriched
broth and the CN-enriched broth at pH
9.0 and each population was 0.1x10° and
8.3%10° cells per m/ (Fig. 10 and 11).

These resulits indicate that there are
commensal interactions among three spe-
cies, Peptostreptococcus sp., Corynebacte-
rium sp., and Staphylococcus aureus,
which are indigeneous microflora in hu-
man.

The effect of the culture filtrates of
Pseudomonas aeruginosa on the comme-
nsal growth of Peptostreptococcus sp.
were studied by adding various amounts
of the culture filtrate into the AN-enric-
hed broth.
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1ol PH 6.0

ml
&~

No. of cells per

Incubation hour

Fig. 10. Growth curve of Peplostrepiococcus
sp. S99 in the CN-enriched broth (open
circle) and the CSN-enriched broth (solid
circle) at different pH

In the AN-enriched broth containing
more than 2% of the culture filtrate, the
growth of Peptostreptococcus sp. was
more or less inhibited at pH 6.0 to 10.0.
When the AN-broth contained 10% of the
filtrated the growth of Peptostreptococcus

sp. was not observed upto 48 hours.

DISCUSSION

Since Prevot(1925) reported Peptostre-
ptococcus which associated with human
infection, the organism has been found as
a member of the bacterial flora in the
respiratory and gastro-intestinal tracts,
genito-urinary system, oral cavity, and
the skin (Dack, 1940; Hare, 1952; Gutie-
rrez et al., 1958: Rosebury, 1962).

{Vol. 12, No. 1

No. of cetls per ml

107_ pH 9.0

e

8 12 16 20 24

Incubation hour

Fig. 11. Growth curve of Peptostreplococcus
sp. 599 in the CN-enriched broth (open
circle) and the CSN-enriched broth (solid
circle) at different pH

As the genus has to be grown in anae-
robic condition, the isolation, cultivation,
and identification of this genus are tec-
For the
genus has received little attention up-
to-date.

hnically difficuit. reason, this

Just there are no paper about the co-
mmensal growth of the genus Peptostre-
ptococcus with the bacterial flora and(or)
the synergy infection with them.

In this experiment, the commensal gro-
wth of Peptostreptococcus sp. with some
bacterial species from the normal flora
such as Staphylococcus aureus, Staphylo-
coccus epidermidis, Micrococcus tetrage-
nes, Neisseria sicca, Neisseria perflava, -
Corynebacterium sp., Klebsiella aeroge~
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nes, Paracolon bacilli, Escherichia coli,
Proteus morganii, Proteus rettgeri, Alc-
aligenes faecalis, Flavobacterium sp., Ci~
trobacter freundii, and Candida albicans
was observed. And Pepiostreptococcus sp.,
the strict anaerobe, with these organism
was grown under the aerobic condition, also
the commensal growth of Corynebacte-
rium sp. with Staphylococcus aureus was
found.

In commensal relationship one organism
may alter the physiological environment
and make it suitable for the growth of a
second organism. The representative resu-
Its showing the kinds of compounds serv-
ing as the basis for commensalism are as
follow: Borrelia vincentii can grow co-
mmensally consuming acetyl phosphate
produced by Corynebacterium sp. (Nevin
et al., 1960), Proteus vulgaris(Shindala
et al., 1965), and Lactobacillus sp. (Ch-
allinor et al., 1954),
purine produced by Saccharomyces cerevis-
tae and Tertrahymena sp. (Stillwell,
1967), RNA produced by Colpidium
compylum and Phytophthora cryptogea

nicotinic acid or

(Erwin et al., 1961), thiamine produced
and Baclerioides me-
(Gibbons et al., 1960),
vitamin K produced by Staphylococcus au-

by Bacterium sp.
laninogenicus

reus. In this experiment, however, it is
assumed that the commensal growth of
Peptostreptococcus sp. in aerobic condition
is due to a coenzyme(s) of electron tran-
sport system rather than the acetyl pho-
sphate or vitamin K produced by the
Corynebacterium sp. or Staphylccoccus
arueus.

Recently, medical microbiologists have
extensively studied the changes brought
about in mixtures of organisms because

of the significance of the possible enhan-
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cement of virulence by non or weak pat-
hogens in indigenous human microflora
(Arndt, 1961; Roberst, 1967).

The mixed infections with two or more
organisms are found most often at the
internal and external surfaces of the body
that have an indigenous microflora (Suck
et al, 1967; Chang et al., 1973). Wilson
et al.(1964) and Rosebury(1965) reported
that harmless organisms that resided on
the skin or mucous membrane are often
essential to the infective process. There-
fore, it is assumed that Peptostreptoco-
ccus sp. seemingly harmless in pure
culture may reveal their pathogenicity
when the organism grows together with:

some of the human bacterial flora.

The optimum pH of the commensal
growth of Peptostreptococcus sp. with
the bacterial flora on agar surface was
7.5 for group A and B, and 7.0 for group
C which were lower than the optimum
pH 8.0 in the broth culture. This result
suggests that the differences of optimum
pH may be related to production cf the
metabolic products by the host.

If the pH of the AN-enriched broth
were higher or lower than the optimum
pH 8.0, the longer the lag phase prolon-
gs, the less the population increases. The
result shows that the paticipation of the
commensal factor(s) to the growth of
Peptostreptococcus sp. are dependent on
pH of the media.

There is the commensal growth among
three species, which include Peptostre-
ptococcus sp.. Cormyebacterium sp., and
Staphylococcus aureus. However, there is.
no paper about the commensal growth
among three species.

The inhibitory effect on the commensal
growth of Peptostreptococcus sp. by the
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Pseudomonas aeruginosa in both broth (Halbert, 1949; Halbert ef al., 1949; Gor-

and on agar surface was observed. This dner e! al., 1950), eye (Halbart et «al..
well coincides with. the fact that the 1952), skin (Evans ef al.. 1949), nas>
ability of Pseudomonas aeruginosa to pharynx(Thibavlt ef al., 1949), and oral
produce pyocianin and other various an- cavity (Scrivener ef al., 1951).
timicrobial substances in vitro were de- The poteatial importance of the pro-
monstrated by Liu (1966), Davis ef «af. biotic or ancibiotic activizies of the micr-
(1970), and Jawetz (1970) among others. ofiora oi human tissues in recovery trom

Many species which produce various or in resistance to some infectious diseases
antibiotic substances have been proved appeares to warrant more extensive inve-
quite common in the intestinal tract stigations in this field.

i =
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