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(1) RERRG P4 EBRO DSBS W RIBE
BT VKRS 2, 18 BERIEEEL, 0O 100 fEFR
W1EeH (10°/ml) #EH&F PRI EEL, 37
°C 18 Wi #tk, B/ NRBMILRE MIC) #HEL
Too 7a¥s, ¥EHici Heart infusion(HI) SEXREEH (¥
B wHEA LR,

(2) {EMZEH : Kanamycin (KM),
(SM), 3’,4-dideoxykanamycin B (DKB) I3 Bf ¥4 BU3E
W o&5% 51 e, Tobramycin(TM) i1 Eli Lilly #,
gentamicin C complex(GM) ¥4 7 ¥#l 3, genta-
micin C; (GM-C;) i J. WEINSTEIN, amikacin (AK)
7Y A L A AR, tetracycline (TC) 258~
7 4% —, Sulfisomidine(SA) 1% X H ABI3K, 6'-Me-
DKB 11MR#MiF LS, ThEhs5e 53,

(8) Acetyltransferase Q% BHEEEZMDRFE :
Hifkix medium B(Na,HPO,, 7 g : KH,PO,, 2 g: (NH,),-
S04, 1.2 g : MgSO,-7 Hy,0,0.4 g : glucose, 2g : =7
v (%PF), 10g : yeast extract (Difco), 1g : ¥EHIAK,
1,000 ml) CIREHEFE L, @O X h#Edic, Tris buf-
fer (pH 6.0) T¥Hktk, R U buffer THELXREL,
240 (20 KH,, 5 min. )%, 30,000xg 30 4, %\
TX D LE%R 105,000xg 30 FmbLEL W - EEE
HEFRR S LT L, BERIGME, ATP, CoA, Mg-
(CH4C00), & inx, 37°C TRILH, EFFHHIE% bio-
assay THIE Lz, “C-acetate OIEHI~DH D AL,
phosphocellulose paper W RIGKERAE ¥, W O
isotope PEHHE, I A= VRV VFU—X—FINLT,
Bz Lo
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Fig. 1 MIC distribution of GM and DKB in P.

aeruginosa
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Table 1 Minimum inhibitory concentrations of
aminoglycoside antibiotics against P. aeru-
ginosa (ug/ml)

Strain | KM | DKB |GM-C,| Ak [*Me o

Ps. 4 200 50 50 3.1 100

Ps. 33 200 50 3.1 3.1 100

GN 315 100 100 3.1 25 3.1

GN 269 100 50 3.1 50 6.2

Table 2 Inactivation of DKB, 6-Me-DKB and AK
by resistant strains of P.aeruginosa

Strai Inactivation of
train

DKB [PMel Ak
Ps. 4 + + —
ML 4344 R4 167 + (KM, DKB, + + .
GM, SM, SA)®
GM 315 + — +
ML 4344 R.,,q 165 + (KM, DKB, I B
AK,GM, SA)®»
ML 4344 e — —

a) Two strains acquired drug resistance by
conjugation in the experiment shown in Table 4.
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FRIREH 355 HRicxt 35 7 § 7 ECBEAHIAER 0 MIC 23
FE LT Fig. 1 WRT X 5, DKB DR M & 7 1k
1.6 ug/ml w'— 7235 1%, GM 1% 6.2~12.5 ug/
ml CREZ®EDO Y — 2 %R Lo T ® Z &b biGEET
X 1UC DKB X GM L L Hicflmd T3 ShichigdfER
BRTTENHB LI, ThbHEBE 355 #kd b DKB
Witk a 7R Uk Ps.4 & Ps.33 %330, 6'-N-acetyla-
ting enzyme % %> GN 315, GN 269 # xtfg+ LT,

‘GM-C,, AK, 6-Me-DKB O #i# 1% # % &, (DKBr, AKT,
6-Me-DKB®) & (DKBr, AKS, 6-Me-DKB*) ojiit &l
Srhitc (Table 1),

(2) XEHOTFH(L : DKB, AK (% 6/'-NH, &3
>33, 6-Me-DKB i3 C-6' ©7 3 /31T 2 FLEMNA
5T Bo FEK, bR T35 6/-N-acetylating enzy-
‘Table 3 Incorporation of 4C-acetic acid into vari-

ous aminoglycoside antibiotics and their
inactivation by Ps. 4

Ansviori | o) Tncerzeacon f 1 acetic
KM-A 98 4,100
KM-C 0 105
AK 0 42
DKB 91 2,550
6-Me-DKB 80 2,549
6-Me-KM 97 4,680
GM-C, 0 0

The S-105 fraction was prepared from Ps. 4.

me % %> GN 315, GN 269 (¥ 6-Me-DKB 1 B4
ERTEXELZLRDZETHD, Ll Ps. 4, Ps.
33 1% AK IRZHT 6-Me-DKB itk Lico +
ZTRE, HMEERRYRAN L TEAONE b % 57~
(Table 2), 7 3 7 WEHAFICRZ®EOE 413, 0K
FORNELZEZL BDORT, WETHAEBIEFHOR
FELE RO ThbORIGIIL, CoA BRUERT L,
%¥7z, ATP,CoA I acetyl CoOA s Ehxzbhao &
nh Ps. 4 X7 e F e X W EHERELL NS E
BiRXh5, Xbic “C-acetate » W CHE R MY
Fi~X7- (Table 3), 6-NH, ##/x < KM-C,GM-C, &
1 isotope D& H T HxM koo LL, AKX 6/-
NH, E&# 32 bbb “C-acetate D & h &
73.‘&&?}1«7&73")7‘:0

(3) WHEREFOFEERH: chb7 3 7 EEER
HF O tEL X T 5B E TR &M plasmid L
ETHNENEZF, Table 4 ;R Lz X 5ic 6'-N-
acetyltransferase % 3, v> GN 315, GN 269 -Ti% (KM,
DKB, AK,GM, SA) MitthhimE Lico = GM fEi: iz
& (MIC 3.1 pg/ml), GM-C,,, -C, % 6’-N-acetyla-
ting enzyme & X Y REE 51T T %, i, KM,
DKB, AK, GM fitte% Xl 5B G FIXR—DOBERC X
5HDTH%H, Ps.41x (KM,DKB, GM, SM, SA) it
A, Ps.33 X (KM, DKB, TC, CM, SM, SA) fitth: 2% 55
Lo #M5T, Z h b o EFHMMELZET 5 RET
1%, REFLEHFET S,

(4) FTF(&h7- DKB Qs : HERR Y FWT

Table 4 Conjugal transfer of drug resistance in P.aeruginosa

.. Selective Transfer Resistance pattern of
Donor Recipient drug |frequency(X10-5) exconjugants
Ps. 4 ML 4561 DKB 3 (KM, DKB, GM, SM, SA)
GM 4 "
ML 4561 Rpg 67+ ML 4344 DKB 9 "
(KM, DKB, GM, SM, SA) GM 5 "
Ps. 33 ML 4561 DKB 0.04 (KM, DKB, TC, CM, SM, SA)
ML 4561 R +
(K‘ﬁ,lf)sKB, TC, CM, SM, SA) ML 4344 DKB 0.2 "
GN 315 ML 4561 DKB 4 (KM, DKB, AK, GM, SA)
AK 2 "
ML 4561 Ry 166+ ML 4344 DKB 3 "
(KM, DKB, AK, GM, SA) AK 3 "
GN 269 ML 4561 DKB 1 (KM, DKB, AK, GM, SA)
AK 1 "
ML 4561 Rpng 170+ ML 4344 DKB 0.7 "
(KM, DKB, AK, GM, SA) AK 0.4 "
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W& X 5T, DKB, AK /X DT Shic BRMNER R
h, TTREBLYIRISTREEI RIS, BB
B b BdTERT, KM REE T Shichidihegy
AT ZENELNTINT VB, ToEioF DKB R
HIBFFE DR, B THTIXD - 7ch’, DKB it d: B »ikk
HIhto ThETORETIE, BBHEIX KM »
acetyl (k322 L2 X » CTiHE/L LTV 5 HE (KMT) X
B»TE\v . GM DERIC X - T, KM & GM % L 3}
i acetyl {£ 328 (KM*, GM") HHBR LI chbo
Biext L DKB i3 E%T » %50 LHLESE (KM, GM,
DKB) # & %12 acetyl k3 %% (KMr, GMr, DKB) 23
FER&Nh1, chboEs DKB FHINCOBI R T
LT Enb, RBEEYED, HFEEOBRIE, »ichIE
KL, #0737 EEEGA#I% acetyl {LTEDH
PHEELTWAHZEERLTWS, DKB o i X »
T, TOX5ENERESh. FRATEOAFERTE
DHEPMBOBE~DOREY, KHICEELR LD, D
BHOb ORAFY, REBEORBECEESNDAHE
IR TH S, FEOHRVEETHHZLIIIBAA
THBD, ZOFEROFERL LTEEL KT
TedITiY, MEEORBREFMMEREM - T, LOoEEY
PRIET 22818, ROKEVEELEEZDNS,

# W

1. #HSLERI NI DKB, AK i1EEC L
DTHERHTH %o

2. DKB O HAICS M & h o FBE» S, KM,

GM, DKB fittEgg i S hic,

3. ZoE» SM,KM,GM, DKB fif ¥ 1z REF LT
DB ENHPE LI,

4. KM, GM, DKB fitt: D% # 13 6'-NH, o acetyl
e X3z LRI hic,
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ANTIMICROBIAL ACTIVITY OF DKB AND MECHANISM
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We compared the antibacterial activity of DKB (3, 4’-dideoxykanamycin B) and that of gentamicin
on 355 strains of Pseudomonas aeruginosa, and the mechanism of resistancl to DKB was studied.
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1) The newly introduced semisynthetic aminoglycoside antibiotics, i. e., 3/, 4’-dideoxykanamycin
B(DKB), 6’-N-methyl DKB(6’-Me-DKB) and amikacin have been found to be effective against Pseudo-
monas aeruginosa which are resistant to the known aminoglycoside antibiotics.

2) DKB resistant Pseudomonas aeruginosa strains were isolated from clinical specimens before DKB
was used. )

3) The strain resistant to DKB and 6’-Me-DKB disclosed that the enzyme catalyzing inactivation
of both DKB and 6’-Me-DKB was mediated by an R factor.

4) Enzymatic studies of inactivation reaction and chemical studies of the inactivated products
indicated that DKB and 6’-Me-DKB were inactivated by acetylation of the 6’ amino group of the drugs.



