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[abstract]

[Background] Streptococcus pneumoniae is the most common cause of pneumonia and is also an
important cause of sepsis and other diseases with high mortality rates. In recent years, the
emergence of resistant bacteria has become a medical problem, and new treatment methods are
required. Hyperbaric oxygen therapy (HBO) is effective against some bacterial infections, but
reports of HBO effects on the clinically important Streptococcus pneumoniae are few.

[Purpose] This study aimed to determine the effects of the HBO environment on the growth of
Streptococcus pneumoniae in vitro.

[Materials and methods] Five strains of Streptococcus pneumoniae (SP) were obtained from
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American Type Culture Collection (ATCC) in this study. HBO was performed using
experimental Equipment (P-5100, Barotec Hanyuda) at 2.4 ATA in 100%0O; for 1 hour, which
was defined as experimental HBO (eHBO). SP was seeded in the Sheep Blood Ager medium and
treated by eHBO. After eHBO treatment, the culture dishes were incubated in 5% CO, at 36C
for approximately 20 hours. After the incubation, the numbers of colonies and the colony sizes
were measured.

[Results] In five strains of SP, the numbers of colonies were not suppressed but the sizes of
colonies were suppressed due to eHBO treatment. Particularly, the unit area of colonies of
#10813 and #49619 strains of SP significantly (2<0.05) decreased 33.1% and 21.6% compared
to the control, respectively. In addition, eHBO clearly suppressed the unit area of colonies of the
#10813 strain in the growth phase of SP, suggesting that the HBO should be effective even
during the progress of infection.

[Conclusion] This study indicates that the HBO environment slows down the growth of
Streptococcus pneumoniae in vitro.

experimental HBO (eHBO), #10813, Numbers of colonies, Unit area of colonies
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BThY, MEOFEHEKE LTRETZLHD LD
W A B ER W Streptococcus pneumoniae (Jili 9%
W) ThHHMYo MhigERE L@ 7T A
Pt BRI CTh V), e N OB H AT 5 %A
BTHHY, MRAEKEZEXEDHAER TH Y I
FEBEED Z & LA, FIETMPMET LSl
b LD ERENOR/NE LR EIZHANRE %
FlERIFIEFmMENTWABY, WH, Mhidksk
WG U 7235560 3 DU 3632 G- A3 G O 55 — R
Thb, L2L, ImETIEIR=T) Vif 9Bk
WxIE L, ZRMMEMEIRFEASBIL, E# L
DML ->TWEY, 2O s, MiftE%
R L7V G PBEE 20, Bl RERE E&G
FENZ0 S B 7 IR RO b Tn 5,

R EEZE# (hyperbaric oxygen therapy :
HBO) (GBfe5E IS 72 & D & 2 D 1 & 4
FELCHF LTHRE SNTw b9, HBO Ol i &g
FENORNFNE, I ERIC X 2 W AR A% T At
(oxidative killing) X ABERIETHH &I
TW5S7, UL, HBOIZ X il ~ DR B &)
ROFEITBWT, R EEZETH 5 M S Ik w &
YRELZ TS 2 Wi 13 A 08,

Lerche H1&, Yt DM R O R b 3 270 5
WHThY, @EHAED 7T 2BERTH S
W7 P YEREICH LT, WEMEE IS 57
DICHBO DA Thoz b HBFE LT B0, £
72, Memar 5 (%, HBO & 1% Mk % Al (reactive
oxygen species : ROS) ORI & A EAE 22 PR
BRI, FERMERB X OB R IS LT
WARIR E IR WA AR X, RGE D H I % e
T LHEHELTWRY, ZhsoZ s, HBO
VI ZE BRI LT AR &2 FEHE T 2 Wtk A
b EEz, KiFZETI1d HBO B35 2% S Bk o 1Y
BHICH-2 B BRWHOMITHIEZHE L,

(B LOHE]
1. ¥

Jiti 7Bk 1Z American Type Culture Collection
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Table 1. Characteristics of Streptococcus pneumoniae

strains.
Strain* Serotype ~ Capsule type
#10813 3 mucoid
#700670 6B normal
#49619 19F normal
#6314 14 normal
#6303 3 mucoid

*ATCC number

Mg #E 9 5 Z & % experimental HBO (eHBO) &
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X HEEE L IR L CRIEDOEIZH DB EDRKICE
WTH I = —DHATHR LD LTz I
#10813 #R B L OF #49619 #RICBWTIE, ThEh
331% B LU216% & AEITHA L7 (P<005),
Z D X912 eHBO 12 & 0 fili SER T O B gl Hs i) =
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Numbers of colonies

Control eHBO Control eHBO Control eHBO Control eHBO Control eHBO
#10813 #700670 #49619 #6314 #6303
(n=13) (n=18) (n=8) (n=8) (n=R)

Fig. 1 : Effects of eHBO on the numbers of colonies of Streptococcus pneumoniae.

The data represents mean = standard deviations of value from eight to eighteen
samples for the five strains of Streptococcus pneumoniae.
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Control eHBO Control eHBO Control eHBO Control eHBO Control eHBO

#10813 #700670 #49619 #6314 #6303

(n=13) (n=18) (n=8) (n=8) (n=8)
Fig. 2 : Effects of eHBO on the unit area of colonies of Streptococcus pneumoniae.
The data represents mean =+ standard deviations of value from eight to eighteen

samples for the five strains of Streptococcus pneumoniae. *Significantly different
from Control at P < 0.05 (Mann-Whitney U-test).

Table 2. The effects of eHBO on the unit area of colonies of the #10813 strain of S. pneumoniae over time
after S. pneumoniae seeding.

Unit area of colonies [mm?]

Treatment 2~10 hrs 12 hr 14 hr 16 hr 18 hr 20 hr
Control  (n=2) 0 049 £ 005 1.20 =001 258+026 512+070 7.13 £0.18
e¢eHBO (n=2) 0 031 £0.05 090 =0.15 1.81 =£0.14 3.72 £0.01 541 = 0.01

The data represents mean =+ standard deviations of values of two control or eHBO treatment on the course of
time after S. pneumoniae seeding.
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Fig. 3 : Effects of eHBO treatment at 6 hours after the bacterial seeding on the growth of the #10813
strain of Streptococcus pneumoniae. a) Numbers of colonies. b) Unit area of colonies. Treatment of
eHBO was carried out 6 hours after Streptococcus pneumoniae seeding. The data represents mean =+
standard deviations of values of eighteen control or eHBO treatment. *Significantly different from Control

at P < 0.05 (Mann-Whitney U-test).
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