EBECIBAMN 7P h~A4 VYRGB REEEENEE &
FOEEKRS B P. aeruginosa ~ oG H

e

B NRER - R AR - KEH—

RREHARERE MEDERE

(FRAn 60410 A 21 ASAH)

BERSBEA VT P <A vy (SM) WD SM RiEEERESAIE R, HEERLAV
73779 av ¥ (AG) EHEREENEEIAVOR TS, FHETIE, AG-3"-7 1 A7 4
}FvA7 =5 —% [APH@")] A Pseudomonas aeruginosa (P.aeruginosa) K-Ps94 #k
ERAVWTEER LS5 SM RNELERORELMREL LicZ L2oWTh~%, ¥k, KRELXFIE

Lic SM RECEREEMENCEOEFFME OB & 1Tit- &R,

o RIG pH 1% 7.8~

8.4, ATP B2 32mM ThbH, RIGREL 45°C Thotoo X bz, ABEEYERSE SM
ittt P. aeruginosa ViR Lick =5, APH AKX LTAENER THHZ EMNEFE Xh

T

ERAEHR BT S 73/ 7Y 2> F (AG) TiHHE#
Bo—oL LT AG FEEERL X 5 AG FE/LH A
bATW512, 1965 FR REF 2 204 # (7w 5 A
7z=2a= (CP), F}S%4 270y, Y FrXb
vib=4vy (DSM), 417 2 %D, WEKBE O
SRRl DSM RIECEERBESY RN R I hT
LR, BEET 20 KED AG BHEBERE N Abh T
M L, AG MHEEE, o ~=vy v CP
REHL Ry, ABRETIZ AG © HEH &ML
¥hvo T0%ew AG FHEE © BHMEEREERIEE,
BELBBL, 20RO LW CERER) AWk
bR T 3%8),

CORXTCIX, Pseudomonas aeruginosa (P. aeru-
¢inosa) K-Ps 94 #% i\ C % 0 ABRET ©o SM
FERBERIE BT © LWATR AL v, £ OBE
RrrETa L L b, Kk DERK 5 Bk~ O
Rt ov sy Lo

I. %8 & %%

FEREE:SM v VELBREAEE LTYFRE
REKCH 5 SM % B it 1+ P. aeruginosa K-Ps94
B, BRIC X 5 SM ) » B LA B A
REE - AEBAEN YD < BHTEMEL T 0 K
B BRE v vy L BEESE 11-
U1978: nxF) TREZI N T\ i P. putida K-Ps 45
R0 SM3y umbty L@ s m <t 757 4 — 0
REr—% 11, =0z Emb, K-Ps94 #pt APH

@) EEKRTHD LRE L
BAEOKRE T X, BRIKRSEE X hic P.aeruginosa
200 kD 5B SM it &R Lickk 2 AV ic,
{ERsEH - MO WEy, E@BIRMEESHH (NB: 3
BE) 3 XOELBAEREEH (NA : X5P) A Ve, BAFE
BHIERE (MIC) ORI EICiY, $2a—F—evitv
(MH) #5#i% 00 MH SEX#5# (BBL ) AW,
RERIOHEYE : 757 v v-5'-=V vEE(ATP)
1%, ATP-2Na (FI¥eHtiZE) o 7L VT + A
7 »%2—% (E.C.3.1.3.1.; 44 units/mg ; ALP) ¥ X
R74RA7xv=RA57 55—+ (E.C. 3.1.4.1.; 0.022
units/mg ; PDE) 13> 7 <=d0d 0% B\ oo SM i
SM sulfate (v 7 =) RV,
AB XD SM RNELRIG : 600 nm k13 5 FHKE
(OD600nm) 0.7 DEzFEYE 5ml B3FLER (4,000%g,
15 4) L, zoF#Zx%® TMK g 100mM + Y & -
ERpEERE, 60mM ity Y v 4, 10mM EE< 7 %
YA, 6mM2-2 0 A7 + =% ) —n, pH7. 8712
Tk, RBEK 0.5ml w@E® L, 204M SM, 16
mM ATP T 37°C wTRILE ¥ T,
RIG¥r o SM Hi 8 1% ¥k BREE & LT Bacillus
subtilis ATCC 6633 #k#& F\ AR E TRE L,
ZVRIBDOEER: 8 vAZBDOEEX Lowry HO
FEVEZRWTTR- 1
SM FRE(LEEFR O R « REUHAE O & 4 100 mi
% New LOFEWEHWTAARAET 19w 7 Yaw?
MEL, FHEDO SM NELEERENE X RE LIc>,
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Tatle 1 Isolation of SM-inactivating enzymes by
osmotic shock

Relative activities of
SM-inactivation (%)

Fraction
K-Ps94
1. Whole culture [ 0
2. Sup.* of fraction 1. ’ 0
3. Washed buffer of cells | 4
1. Sucrose-EDTA solution | 51
5. Cold water*"* | 100
6. Shocked cells in water ' 11
7. Sup. of sonicated cells | 14
8. Cell debris { 0

* Supernatant.
** Periplasmic enzyme fraction.

MIC DJITE : HARLFFEFSITAERES 1 LTl
E L,

FRIRDBERDEEET 5 SM R i L B HFOoHE : SM
THERRIZ O W CBE WP L5 OB R % A\ 1ok
EPIL L D SM RELRIE 21T\, HEHOTL2%
EYRE TRE Lo 2L T, SM OHEHIUET L1
PR SM IEALEBERE AR L HITE Lico E70, SM K&
LREREERRITOV T, SM &R ANEL S ¢
100°C, 5 3fmm# Lc, £ LT, &b ki ALP 24l
(0.1unit), %¥7-1x PDE (I1m units) %pn% T 37°C,
24 BRERICH, MEEEL R - k% FhZh APH &
R, AAD PEARE L HE L,

II. # ES

EWIC LD SM FIELRI : K-Ps 94 #hokssw 1
ml ZFicic NB 9ml % X R EE 50 pg/ml © SM
X T 37°C, 24 BEMER Licl o 5, EORMITET
BHichs, SM OFIEIIMEE Lichote E12, R
DEBEOEEW (0D0.7) 5ml #EH L, TMK %
500 1 IWREE LT SM (20 sM) #In% T 37°C, 24 B
RIS & #1722y, SM IRE(L Lighs »Fco Libs Lichs
D, K-Ps94 fko4E e ATP L% FHT, SM FELL
RIG%TIc»> kR, SM 2F2 IR E L Lice Ko
T, COMNELEEROREEITOWTHRE Lic, £ 0k
R K-PSUBRDAAET 4y 7o v 5y 70X BESH
B0 SM RIELEEFEEM L, Tablel iR Licksb
TEFE-EDTA B XUBAAEI BN S h, BEE
LEWERE LT Lico 2R L b K-Ps94 # o APH
AR R TH B 2 LA h - g

EBERAGI SM ) BCEE RIS M IR RIE e B
TOEBEICAMEOBR : 0D 0.7 DR OHHER
%, TMK B, ATP s X ORIGRE® pH,

Fig.1 Optimum conditions of SM-inactivation
with living cells

Washed cells ( 5ml of culture)
101 of 1 mM SM

4041 of 400mM ATP

45071 of TMK soln.

4 hr, 45°C

Bioassay (B. subtilis ATCC6633)

Table 2 SM-inactivation with living cells of clinically
isolated SM resistant P. aeruginosa

SM-inactivation with
No. of .
iy Living cell
strains Crude extract g o™
+ -—

13 + (APH)* 13**(100)***| 0 ( 0)

(24) + (AAD)* 4 (17) 20 (83)-
28

( 4) + (unknown) | 1 ( 25) 3 (75)
4 - 0 (0 4 (100)

* Determined by the treatment with phosphatase
alkaline or phesphodiesterase.

No. of strains.

Percentage.

RICKs e Eieo> T« 5t Licfs R, Fig.1 kRt
LD IRV AERIERHE TH D Z LD o1,

FRam = — AV SM RECRE : RIGH 150
pl (SM BB : 10 pM) W arw=—1=—¥H
¥HEL, 30 HERIEE R, 1 =—+4L1310D0.7
DEITHE L 5ml 1Y LTV b, ZOfE, SM
AR TEL L,

FEIR D Bk~ DIS A : BelR Bt P. aeruginosa O SM
XA MIC DRIEREREH S MIC 800 pg/ml k%
RN UTc 45 Bt SM itk s & LTI T OERIB
SM itk & HIE X hic 45 # o P9 R 13, APH E4R
13 #k, AAD EEAT 24 #k, ATE(LL# SM s ALF
Th PDE THEEMAL LicWARIE(LEERE OB
LOAER REFRERI-TH SM RELERDLNI-
TRE BRI LR D 4 B ThH T ThHDID,
APH EAKRTOWTAMEREC L - Td 13 &%
T (100%) ' SM BB KL LTS his ¥
7o, AfHEHRIC X - T AAD EABECRNELEHARC
BWO5 b SM NGB RE £k L HES DR, £
% 24 Bkeb 4Bk (17%), 4#kh1# (25%) ThH-To
—77, SM TNE{LEERIEE £ T T TRELIRE
Shieh -7 (Table 2),
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1. # 3

AG Tl D—2 & LT AG BRFEEFRIC X BHIED
DRERADSEOR TS, AG MERIERERET
CEHOREN L ERIg e, AG BEEERIEH
opER, Th¥ CHEESRWERM TE> T

75 AEBEO SM TNEABERR, EEOMREEER
pHURAE ECEE L TE D, MEsRCMmaEE
o< by 7 ARE - THIRMERCE L SM %, #
B EET A LB ARELT B 5, ERINEE
KEREET YD EEX DR TV 5o AHRCA VDL
ni: K-Ps94 ¥k SM Y v ER{LESSE b MFSRIBREZR ©
PRTENBELME IR, LA L, ThbD SM it
B, SM R AURERPTHBEL TH, FEETO
SM DHEEERET S-eh -7,

AFRCRAZ, EELBMBEREL, ATP %x3
LkEoT, HGEOWRMLE TS = & it { SM
YRELXRB T ENTEI,

Fo IR LTWREVY, NELRGRICIBRELE
Ris SM V) vEMLEER DB GBI~ OB BE 12 e <,
M oy vEMLITESAR ERRAEOHRRD TTicbh
TWAZ EWhot, ¥1, V vBREZhic SM ik
Rt EE» SBRE & hise ATP M2 RIS T,

MLV REHE LRI EEORHE 2 v s 7B 0EN

%<, ATP OFERL I VEEOESEBEIEELT
WA I EMNTRBEINT,

Lo T, WEFTREMELES L SM i 5
B DEIRA VWA NAERIN TV B, ARIGRIE
FOTE, SMAMAEEXZFBRL, 0 SM »3Hfamk it
STATP FETTY vEB{EEh, oV vB{k SM A3
ATP LB THABZEL Y X1 LTW B HE 4 A
BhitTclreky (Fig.2), BFORETIHEEZ L
7e\y SM OAELD, AMHEETRENRICL- b
DEEZBRB,

RIGesF p#EE OB OBIL, RILEFOHE
HOLAE BB Tcdic SM FRE% 20 pM & Lichs,
SM FJEE% 5 peM LTl 2 BRI TRENINEER LT
Wico TDZ EMnD, PELOFELT EERMNTRS
DTHUE 20 M X b HERE CRIG R L v
IHBEHETEDLDIDLEELDN D,

Fto, AiEERY, BIRSEE SM it P. aeruginosa
R LCERLIcEZ S, ThbD5b APH EAKI
LT, ZENERTHDZ ENEEINT, REFEE
X, RERBRHEARTERELHERID, TEBREAKIE
REMTE, FBTEERERBEROE LV - IR
TP NEL Litvye LIehi» T, BRKREZRE T
SEOERIZOWTEDEET S SM RE{CEBEREE
BHETAECERTHD LELLN D,

Fig.2 Schematic diagram of SM-phosphorylation with living cells

without ATP

Rﬂﬂ@ﬂ@ﬂﬁﬂﬁmﬂg‘m@%‘%mﬂ on |

wecmwwwmg

SM-P <-—4—
Rﬂﬂﬁ RR RRAR / Ho
Y 388 8833883”0

HO OH

HO OH y Periplasm
on° QRR RRRRR |
L85 e8e "M

with ATP
SM-1

WA RLRY 7

Peptide-
glycan

Gram-negative
Cell envelope

Cytoplasm

(i)
Ribosome

SM-P : Streptomycin phosphate
APH : Aminoglycoside phosphotransferase

SM : Streptomycin

LPS : Lipopolysaccharide
P : Protein

O.M.: Outer membrane
I.M.: Inner membrane
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SIMPLE ASSAY FOR DETERMINING STREPTOMYCIN
INACTIVATION WITH INTACT CELLS OF
BACTERIA, AND ITS APPLICATIONS TO
P. AERUGINOSA CLINICALLY ISOLATED

Mecumi Kono, Koji O’Hara, Kaoru Sato and Kencur Oumiva
Department of Microbiology, Tokyo College of Pharmacy

Streptomycin(SM)-inactivating enzymes from SM-resistant strains in clinical isolates have been
assayed by using crude enzyme solution. In this paper, SM was inactivated by ATP with living
cells of Pseudomonas aeruginosa K-Ps 94 producing APH(3''). Optimum pH and ATP concentration
of this reaction were 7.8~8.4 and 32mM, respectively, and optimum temperature was 45°C.
From the results of applications to P.aeruginosa clinically isolated, it was demonstrated that this
simple method was useful for detection of SM-phosphotransferase-producing strains.



