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Abstract: Effects of oxygen on the growth of oral indigenous aerotolerant anaerobes, Streptococci
and Lactobacilli, and some other aerobes and anaerobes were studied by means of stab-, shake-, and
shaking culture. The bacterial growth in shaking culture using a liquid medium was measured
by absorbancy following incubation in aerobic and anaerobic conditions. The ratio of growth in
aerobic shaking culture to growth in anaerobic shaking culture of a given strain was taken as a.
quantitative measure for comparing different species and strains with the effect of oxygen on their
growth. The relative bacterial growth ratio (abbreviated to RBGR) thus defined varied from oo in
obligate aerobes to 0 in obligate anaerobes, indicating a consistency with the usual qualitative
observations using stab culture. RBGR in facultative anaerobes ranged from 6.0 to 1.8 and RBGR
in aerotolerant anaerobes from 1.6 to 0.2. Growth inhibited zones were clearly observed below the
medium surface for aerotolerant anaerobes and obligate anaerobes in shake culture using a semi-solid
medium.
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Table 1 Bacterial growth in stab-and shaking cultures.

Growth

on

semi-solid agar

Growth in broth#

Strains : : RBGR®
Suefuce.* Deep!  Shoking Nt - Apaercbic

@ 8 | M. luteus NCTC 2665 H - 0.15 0.02 0.00 co
S8 | N. mucosa S11 " - 2.00 0.05 0.04 50.0
% 8 Ps. aeruginosa S-2 +H — 0.07 0.09 0.01 7.0
g | E. coli TID 861 H + 3.05 0.58 0.51 6.0
=2 | E. coli K 67 H + 2.75 0.52 0.49 5.6
28| B coli Blx - + 1.53 0.46 0.52 2.9
§ & Proteus vurgalis 11D 874 + + 0.93 0.36 0.42 2.2
§ | Staph. aureus IID 671 + + 0.95 0.44 0.48 2.0
| Sal. enteritidis TID 604 + + 1.08 0.61 0.61 1.8
Str. faecalis ATCC 9756 + + 1.32 0.83 0.82 1.6
Str. mutans MT 703 + + 0.18 0.23 0.13 1.4
Str. mutans PK 1 + + 1.42 0.59 0.98 1.4
@ | Str. faecalis ATCC 19433  + + 1.42 0.96 1.08 1.3
S | Str. pyogenes TID 689 + + 0.35 0.54 0.28 1.3
g Str. mutans OMZ 175 + ~+ 0.54 0.41 0.47 1.1
S\ Str. mutans B 13 + + 0.52 0.42 0.46 1.1
§ | Str. sanguis S-9 + + 0.24 0.25 0.24 1.0
= | Str. mutans Ingbritt + + 0.15 0.14 0.16 1.0
& | Str. mutans 1089 + + 0.14 0.15 0.18 0.8
< Str. salivarius S-6 -+ -+ 0.13 0.54 0.52 0.3
L. acidophilus ATCC 4356  + + 0.06 0.20 0.18 0.3
Str.  sanguis ATCC 10557 + + 0.13 0.39 0.38 0.3
Str. mitior S-8 + + 0.05 0.21 0.25 0.2
gﬁ V. alcalescens ATCC 17748 — + 0.02 0.10 0.12 0.2

S}% Prop. acnes ATCC 11827 - + 0.01 0.97 0.99 0

g £ | F. nucleatum TID 891 - + 0.01 0.43 0.37 0

* 44 : Growth was observed at the whole surface area, + : Growth was recognized in a small region

around the stabbed point,

— : No growth was recognized.

T + : Growth was observed at portions below the surface region (apart from the surface by more
than 5mm), — : No growth was observed.

# Asorbancy.

© RBGR=A1/Az (A:1: absoabancy of aerobically shaked culture, As: absorbancy of anaerobically

shaked culture)
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100% 02
0.15% agar

20% 02
1.0% agar

100% Oz
1.0% agar

Fig. 1 Growth of E. coli K 12 in GAM
Medium.
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0.15% agar 0.15% agar
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Fig. 2 Growth of Str. mutans Ingbritt in GAM
Medium.
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Table 2 Growth inhibited bands in shake culture observed with aerotolerant
anaerobes under high concentrated oxygen and atmosphere.

s\ O | b coneenatad oy e,
Inoculation 106-107 CFU 10%-10¢ CFU 108-107 CFU 103-10¢ CFU

Str. faecalis ATCC 19433 0.2 mm* 0.5 mm 0.2 mm 0.5 mm
Str. faecalis ATCC 9756 1.7 1.7 1.7 1.7
Str. pyogenes 11D 689 0.2 1.2 0.2 0.2
Str. saltvarius S-6 2.5 3.4 1.1 0.5
Str. sanguis ATCC 105657 0.5 2.2 1.0 1.5
Str. sanguis S-9 3.8 3.8 0.3 0.7
Str. mitior S-8 0.7 0.7 0.7 0.7
Str. mutans OMZ 175 2.8 3.8 0.7 2.5
Str. mutans Ingbritt 3.4 3.9 0.3 2.5
Str. mutans MT 703 1.1 5.1 1.0 1.5
Str. mutans 1089 1.1 5.6 1.1 1.1
L. acidophilus ATCC 4356 6.0 12.5 0.8 5.1
V. alcalescens ATCC 17748 2.6 11.9 2.6 2.5
Prop. acnes ATCC 11827 6.3 N.Gt 2.1 N.G.
F. nucleatum 11D 891 6.6 N.G. 2.1 N.G.

* Depth of growth inhibited band from the surface.

1 No growth is abbreviated as N.G.

TORER, TROMABHFLN, Thbs, &
HHNCBIET 5 &, RBGR ic k32 B o8,
eSO FBNIRA BRI X5 S|P L RE—
FLTwiz, L, e aerotolerant anaer-
obes IZDWTH, HEIRENE L FRIERNERL
BT 5 &, fx ORE T BIPHEE 0205
BInhlz, T7H4bb, aerotolerant anaerobes o
B, BRI LRI BEER G T L, B
GEM RHES N SR, BIREHIEEZ T SR, IO
LB OMO S TE S LR HBL 2,

i facultative anaerobes @™ 5 HH 1 RBGR
OINEWERRT Staph. aureus L, aerotolerant
anaerobes ® 9 HH L RBGR okThs St
Sfaecalis iz onWTHET 2 L, WEoRICEEK
TECHEREA B 0, WO B B /2 8503 7 b
-7z, aerotolerant anaerobe M % HLE L RBGR
DINTH D Str. mitior & obligate anaerobes o
258 b RBGR ORKTH 3B V. alcalescens & .
BT 2L, CORMERELL, ZOBA LT
IR L B v o T2, 72, obligate anaer-
obcs TH B V. alcalescens BIFEIFEEHETL b

Fh e RS HIIET B & v ) Bk B 3 AR AE 5 h
72o 0 V. alcalescens DFRIREIZ>WTIT,
g, LWL KRB OMEEHESYEE L oAk
SERCIZIVLINEBRVWI L 2HELTY
B, FREOFEBRICE > T, MEOWEIEEIHERIE
BREE, FRIREEE, B L UOBEREO 3O
BHEICL > TH-TCEREFIBORZHHE LT,
Pastuer 5, B L O BEERIC BT 2 WERE O
RIERE DB 2 bhic, Lo L, IREHSERE T34
BEORIC BHfEREER 2 {, oL ETRNES
BT 2 0B TRV ERHL 2 ISR,
Wi, ##o BEEZER R HNT, K&
(#920% O5) L EIREOEET (K1100%0,) 0F
TR CIRIEEREER Lz, = OBER, A5
DEFIT, KEP LD L BREORET TR
DHEBRENT LB EBHEAICED bk, £,
aerotolerant anaerobes TiI, Bilkic k- CHEA
OREELIC BB LR S R U 7o, AR TIRER
BOMRCEREIERIEEFR L, ek
D, Bl EON AD IEHERE WY, Ao
Wiz Lic kY, PHIBHEER LS S b LunHEE



FARF D RE AR o WA L BB TTRERIZ 2w T

1175

Absorbancy
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Escherichia coli K12
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5 10

Streptococcus mutans Ingbritt
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— 10mm
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- 30mm

Fusobacterium nucleatum 11D 891

Fig. 3 Growth of Bacteria in GAM Semi-solid Agar Medium.
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