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On the Salt Resistance of Staphylococcus aureus
—— A Finding in the Study during Basic Research Training ——

Satoshi YOSHIDA and Ryo MARUYAMA

Niigata University School of Medicine
(Supervisor: Prof. Masao MITSUY AMA, Department of Bacteriology)

Staphylococcus aureus is known to show a high level of salt resistance and this property

has been ascribed to its ability to incorporate several osmolytes including glycine betaine.

We have investigated the morphological change and the growth rate of this bacterium in

a high salt environment.

When S. aureus was grown in a high salt medium, colonies

exhibited a diminished size, however, the size of each bacterial cell observed under microscopy

was increased. The generation time of bacteria was increased from 28 min at regular NaCl

concentration to 140 min in 7.5 % NaCl, indicating the limitation of metabolic activity

under a high salt environment.
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MHEEFE

FHEGK  FRAFEETUESHERFD Staphy-
lococeus aureus No. 56 & 7o,

B A% EARICIE brain heart infusion (BHI)
agar (0.59% NaCl &%, S#b%, EF) #H.v,
#ik NaCl (A, X)) #HLT2.5% 24 TR
K15.0 % % T NaCl BBE & 258 FR L7z,
FRRAEEICEEL Tk NaCl BE0.5%&7.5%D
2% BHI broth #HE L, LFH C7CRER %
L CEM BRI O A A E RS TRD . ¥
LI AR O a0 s — WK, TS AREL, M
By X TREShHBE R o s K27 THRE
L, BFELOBREOERA T4 3 71 4—% (Olympus
VM-31) #AVTHEL, FHELEH L.

& ®

##8 NaCl BEVIREH(CHH ZEOMEHHE
NaCl #BE+*+h7Fh 0.5 2.5 5.0, 7.5 10.0,
12.5, 15.0 % & LIRS HIC S. aurens Bk
L, S7C—HEHEBE L-L 25, 7.5% NaCl #
HF Tk colony MEAR SNIH, 10%LI EOBE
@ NaCl # &84 5EM T colony BRI R S hic
Mot fok, “HME#RLALLCZA, 10% NaCl 5
iz L8P D colony BEBR GRI.. LEDZ &b
b, S. aureus BRBFLEBREIATVWILI5EBVA
Btz R 2 BRI, &2 AN, colony D
F A4 X NaCl BEIE LT/ E L hbEAREES
nicicd, & NaCl BETIME4 OE&EOY 1 X ()
PUNE I BATREE A B 2, ROERFTT - 1.
BERE Nall FiREHCHSTI2EEKOERDE
4
NaCl #|E 0.5, 2.5, 5.0, 7.5 % OFERFHEEH
EBWTHEE L2 o =—DB&ESY, ThTths vy
ARI0FOB/ME LR, £ 1 WRT Lo, NaCl BE
DERT DR - THEDORIZKE R AEREHM D N
bhi.
NaCl BREE(CHK U/ HSaEE (HABFRT) Ot
FeoFBCE T, FHRCK LEGY 1 X2 NaCl #
Bt UTKES AT EMHBA L. Lk LA—R#E

KEHCIE, NaCl BED ERT M- THB LI colony
DF A XPPE LD E WS ELHS AR R E N
foth, HPEOEEIGE DS L FTREM A% 2 T, NaCl #
BEE 2 LA B0 5 BEFERE % B L 1.

NaCl B 0.5% & 7.5% THEB LT & 5, 1
AT LD, 0.5% NaCl ORI BT 2HBFEDHH 7.5
% NaCl s BT AL V&L 7. FFEIID
HAERIC L Td, T2 RELEEED, 0.5% NaCl
BT O N 7.5 % NaCl ¥ Tl ERicEsR
LT\, F7z, 0.5% NaCl ¥#bic k0 5 #ARE

® 1 RERESEEROMG

NaCl BE (%)
0.5 2.5 5.0 7.5

B 100.0 124.4 135.0 129.3
(FExHE) | +9.7 +17.6 +16.8 +16.5

® 2 BREBECRO I HAREOER

STE = A7 R ()
NaCl 9
aCLBE OO 0 —e0% | Eme0~110%
0.5 28.7 28.2
7.5 140.0 38.3
SE® (X107ml)
1000 -
800 W 0.5% NaCl
B 7.5% NaCl

600 -

400

200 -
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60 110
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1 NaCl BE®OEZE WL % Staphylo-
coccus aurens WIEDOEAL
S. aureus No. 56 k% brain heart infusion broth
B L, E#ho NaCl BEMRO0.5%&7.5%
DHBETOBEORVEIn—h TV FERTH
gLk,
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E—EBTH DX L, 7.5% NaCl B B33
AR BUTIE R, FOREL2EANED
niz.
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Staphylococcus aurens OEIEMMED 4 h = X £z
WTIRETO LS eEx bh T b, BN osmolarity
PRGOS CEE, —BNCIEBEAND osmolarity
ZIOEWESELCLES. L CAVREMEDOR
WHETIL glycine betaine % choline &+ Ah&z %
ZEi Lo THERICEBE LIc ), proline ® taurine
7o & D osmolytes ZE DAL L -~ THEBAHD
osmolarity # E8 X¥, EEANORELE % FhIC R
DEEZ LTV, ¥ proline DL ALICIL,
affinity ORI D250 27 ahbH0fht Nat B
BrEENTHE 2 LABESRTHEY, Tk,
MEOBBEAMBRIEC T I/ BEoMEY
FHREDHLNTET V5.

L LainbXEE Lb5~NERD, By NaCl BE
BRIEC B0 5 RBE LSRR E (e DL Tiliz & A
EENROhh - SEOF . ORRTIE, A
BEO LRI - THEED Y1 RETRE ik oeiH
L7, BVWARERE TlT osomolyte #E DAL DT
BET 1 AP RE<bEbELONS, T, AER
BEEpE & SR (generation time, GT) MER
Lizhy, ' 2 R Lic & 5 i @los0s7 e GT : 140min
L TR D605 Tk GT 1 38.3min &G LTV 5
BTiRbLRE. FOAN=XAETRETHHBKRD L
ARLHREMAEZ LN LY. V&2, BEERSTT
SEER T FAF-EENTHY, BICE > TRBES
B4 BT 5 - O osomolyte B AL BERBEL & i
Bledic, TRAVF RN ETECEEE L o MiaBE e
FEHERAIETHE\5F 2 THS. proline DHLYH
A&t proton-motive force WKL ATP #ERL
HVCEREMRTRBE IN TV S5Y, 0 osmolyte &>
WCEHARHTHD, ZOREEETH LI TER L.
L5 O & DDEREMEE, 22D osmolyte BRORAH %

e x g, [KTO transport system %@ 5 0EE,
ROK & i Bk &3 HBMEIIFT 5405 & 2
ThbH, ChbLOPNRTHIZON, o h=X
LAPMERT 2 0SB0 TN AERTHL hICT S5 2
LT R VH, BB S BN OREIT L S
hiewvwoT, B4RRAVHLABRRIEETAEAH LA
hha.

L B REROERIE A4 ORI HE TS - 1o b8,
10% NaCl THFET 5 S. aurens 20Tk £ &
FEEbhTE, Ly LSEOERBRTELNL, 3
Wi LW AHRHPAERT 20 2BHEh B,
W —EOMEBRIIS L LD ENTE, BREOE
BEHEAT FOBREASMERC LT T DO
BRixp s EEbhic.

& B
EMBECEL T, BEEROBHELZHEE, &2
F LD TERBCEBT 2E2HGTTE - 258
KEEFLMEEREO I U F RS RH L 4.
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