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Fig. 1 Susceptibility of clinical isolates of Kleb-
stella pneumoniae to cefazolin
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Fig. 2 Susceptibility of clinical isolates of Kleb-
siella pneumoniae to cephaloridine

601

o0——o0 Indole negative ; 138 strains
o—a Indole positive ; 30 strains

Distribution (%)

oo w > [4,)
< (=) o o
== T T

—
=3
T

L 1 1 1 1 A 1
1.563.136.2512.5 25 50 100 200 400 >400
MIC (ug/ml)
Fig. 3 Susceptibility of clinical isolates of Kleb-
siella pneumoniae to cephalothin
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Table 1 Biochemical characterization
positive and Indole-negative strains of Kle-

bsiella pneumoniae

of Indole-

Test or Substrate

K. pneu-
moniae
NTC-

Indole
(+
30

418 strains

Indole
138
strains

Shape

Catalase
Oxidase
O-F test

G(—=)
Rod

+

F

G(—)
Rod

+

F

G (=)
Rod

+

F

IPA (SIM medium)

Hydrogen sulfide (SIM
medium)

Indole (SIM medium)
Motility (SIM medium)

VOGES-PROSKAUER (37°C)
Methyl red

Citrate (SIMMON’s)
Gelatin (22°C)

+

|

+

+

Sorbitol (acid)
Rhamnose (acid)
Raffinose (acid)
Arabinose (acid)
Adonitol (acid)
Maltose (acid)
Dulcitol (acid)
Sucrose (acid)
Lactose (acid)
Glucose (gas)
Glycerol (gas)
Starch (gas)
Inositol (gas)
Cellobiose (gas)

Lysine decarboxylase
Ornithine decarboxylase
Arginine dihydrolase

Flr+++++++++++++

I

Fl+++++++S++++++

Fl+++++++8F+++++

Malonate
Esculine
Gluconate
KCN
DNase
Urease

+ o+ 4+

+

+ o+ 4+

+

++ 4+

I

+

+ :100% positive, — :100% negative, — or -+:

30~50% positive

FRIRSBE 168 Bk 5 B, 30 #:(17.9%) 1 Indole posi-
tive "G, fit ® 138 ¥k (82.1%) % Indole negative T
Botco TEE © K. pneumoniae 3. Indole gEARELIST
DB, Dulcitol 43 % ¥ A%, Indole positive @ 30
BED 5% 14 # (46.7%), Indole negative @ 138 #k
D5H 43 # (3l.2%) BNErhLhBHTh s LS
RS IR D HE MRS b ind o Foo ¥ iz Table
1 OBEREEMD 168 RO TXTixk BERGEY 8 [RD 5
it v K. pneumoniae L [FE Lizo

2. AEHAEWERZME

a) Cephalosporin ¥

Fig. 1 & Indole positive 30 #3¥s X O negative 138
BoFrhEhicoWT CEZ ORSWATiR R Lico %
-3* positive group Tt CEZ ®» MIC 447 2344 T,
6. 25 ug/ml 58 (16.7%), 25~50 ug/ml i< 16 ¥k
(53.3%), 200 ug/ml & 4#k (18.3%) &inoto TO
group B35 30 #Tix MIC: 6.25 ug/ml ¥ 3%
RUTOEERZMRIZOK (B0%) Th-T

Wl 5, 138 # D Indole negative group @ CEZ
@ MIC 44613 3.13 ug/ml i peak %% % 71 £k (51. 4
%), BT 6.25 ug/ml T 35 B (25.4%) & 84% DIk
O MIC EZHIRC 34 Lico e b Lyl Indole
positive group D Fh k£ Rico i MIC 5ixRL
2o

Fig. 2 wix CER o &% ¥ 4 1i % /% Lico Indole
positive I3 X 0% negative group & 3 MIC 4347 ®D peak
1% CEZ X b B ¥&E T 12.5 ug/ml € 63.3% IV
34.8% HHEFEL, CEZ OB H b e X 5 it
Indole positive : negative group @ RS540 H
EEREDORIh ol T CEZ &3t & #9112 Indole
positive group @ MIC f @ {3 5 A% Indole negative
group DL X » b RGCIBREH ST 5 HAHRD
il

Fig. 3 & L &k CET o BZM45 1 b, Fig. 2 o
CER DXhEBmdTHEE LTV 5, M F & bRZHs
#i © peak 3 MIC: 12.5 ug/ml & 445 L, Indole
positive group ® MIC f#ix CER r[@FH, RV BE
HEACHESRTHEACDH B, CET & CER D RZHD
HESEEHx TR D 5 &, Indole negative 138 Fro>
MIC g4 CET Tidiighpiic, CER T i & % H:hc
shift LTWbZ & THh%b,

b) CP X0 TC &3k

Fig. 4 @ix CP D R Z ¥4 #i R Lo CP Tk
Indole positive group IZJ& 35 30 ¥kD£&TH MIC:
3.13~6. 25 ug/ml 44 L, 12.5 ug/ml ¥ fix 2 hlh
otz £ B b oo Vol 5, Indole
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Fig. 4 Susceptibility of clinical isolates of Kleb-
siella pneumoniae to chloramphenicol
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Fig. 5 Susceptibility of clinical isolates to Kleb-
siella pneumoniae to tetracycline
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BERIPAC F ohv b, CP itk K. pneumoniae D4 Tk
Indole negative TH % Z & h oo o M group D
CP etk CEZ O Fhd & JHTH - Too
~ Fig. 5 Rl TC o&Z¥SMib, CP O £ he
HD CTHELL LA %R Lico 3 784> B Indole positive
group Tik, 93.4% »\ MIC : 6.25 ug/ml 4346 L,
B OMRL I DICRZMT, MtEbkixs <R b ki
st W olE 5, Indole negative group @ MIC (%
12.5 pug/ml % peak & LT 1.56~>400 ug/ml DK\
WEERIFC 4 1 U 7oo L 7chS» T K. pneumoniae @
TC fitMekk D4 Tk CP o4 &L [Afk, Indole negative
THHT ENRHLNTIL 5 T,

c¢) KM X0 GM R&szik:

Fig. 6 i KM Q& Z ¥ 45 M & R L oo KM TiX
Indole positive ¥ X 0% negative group & ¥ MIC i
@ peak % 6.25 ug/ml KHbH, FhEh 53.3% B&
0 65.9% TH -1z Indole positive group “Tix MIC:
6. 25 pg/ml LT ORZHERRASHC R SEEEif s X O
FEEM MR AMER I B FFTET Do L A L Indole nega-
tive group CIXHEEMMKITIEE A & e <, >400
sg/ml DESEMMREZH 10% HFHET %o

Fig. 6 Susceptibility of clinical isolates of Kleb-
siella pneumoniae to kanamycin
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Fig. 7 Susceptibility of clinical isolates of Klebsiella
pneumoniae to gentamicin
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Fig. 8 Summarized results on antibiotic-suscepti-
bilities of indole negative and positive groups
of Klebsiella pneumoniae
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CEZCERCET KM CP TC GM CEZ CERCET KM CP TC GM
negative 138 > MIC 3 1.56~400 ug/ml X[k i

Fig. 7 1% GM ORZMS5 ik Lico GM TIXihf
& 100 pg/ml LA b wgEEH PR IT A SFRFE L 78 Vo
Indole positive group @ MIC % 6. 25 ug/ml1(46.7%)
% peak & LT 6.25~25 ug/ml {4 Tk 2 4 i
%o Indole negative group C% MIC : 12.5 ug/ml (&
¥ 78% MMEFT %,

LA D& iAW E R % 4 % MIC : <6.25ug/ml,
12. 5~50 ug/ml, %X 0% =100 ug/ml ic[X 4 L, Indole
positive 33X O' negative group {&2\THAi & i3
%5t Fig. 8a) BXU'b)DEBhiCind, Tabd
Indole negative @ 138 ¥kt CEZ ¥ X 08 KM &z
BR(MIC : <6.25 pug/ml) 23L& Hi1C 84.1% Lidb %L,
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\wC CER & X 08 CP » 32~33%, TC o 27.5%,
CET 35 X0¢ GM i3 15~17% & 75 - 7zo CER,CET %
XU GM TS ER ik (MIC : 12. 5~50 ug/ml) A3
%, FhFh 52.9%, 76.1% R X0V° 82% Lith,
L GM CiBEMERITE  FE Lind - o (Fig.
8-a))o

V15, Fig. 8-b) & Indole positive 30 #kDikE
FEH LT, £ TOKIL CP X O TC sz (MIC:
<6.25 pg/ml) ¢, O\\T KM X0 GM TlXrh%
N 66.7% BXU 46.7% VREMKTH-T Thb
DOHAEME L LT, —# it Cephalosporin ${11,
RBEEHRIID L, & O IPRFEREEXS L
MIC #2476 Lico

% ®

Klebsiella J& D4y¥E1C> \~» T 1% BERGEYD, COWAN
et al.2~®, SLOPEK et al.¥), BASCOMSB et al.®, EDWARDS
et A NBIVHWELPC L > THREDRTWSD, Th
HORMILT LI —FK L 7t o bhihid BERGEY
8 MR DG ¥EWC ¢ » T Klebsiella pneumoniae & 4y ¥8 L
too WWolE 5, Klebsiella &% 1L 0% Citrobacter |8,
Proteus J§ o Indole EAEHE & IRFIRZHIT D T,
BT, HER S LS K 4 B © Klebsiella |§ @ Indole
positive strain (Gelatin @ ¥% 1L 5 #% # 91.8%) &
Indole negative strain D4 ERZMH %, 3 BET
4 A7 HCHIE L, Indole negative strain X Hilif LT
Indole positive strain 2} CP, SM ¥ X % TC %
HERED B \ ERNT D,

% 7= MARLYS® i, H,S-Negative Citrobacter D
TR Et L, Citrobacter freundii @ In-
dole positive strain & negative strain DfH]C ampi-
cillin, carbenicillin DESZHETE L RERD HBH T
EEBELTW D,

bhbhDfTic - IEEIRS#E Kiebsiella O %& KGFEHR
FREC X 5 MIC @ JE#S & T2, Indole positive
strain & Indole negative strain Dfdic, CEZ,CP ¥
L O TC REEZMEY L ERE RO, b Indole
positive strain @4 Th CP, TC k%M, CEZ &
ZHFT 30% T Holo W o IF 5, Indole negative
strain Ti% CP, TC RZMHixLzhZh 33.3%, 27.5
% ThHDWEK L, CEZ JRFHML 84.1% Th - 1o

E #

BERGEY #ff 8 JRICH#E U C, K. pneumonice * [d & L
T-FR RS HE 168 D 5 %, Indole 4 fE% $ b, Gela-
tin ZERAL U7\ Ekk2Y 30 #k (18%) &L, *hbd
i Indole PEA:REMD 7R\~ 138 ¥k (82%) & Ml L THizk
YWERRZEGEECRIL D L BB

Indole FEEA OE#EY CEZ X0 KM EWEEZ
Hrdd, 138 kD 5B 84.1% (X HWHAEWME O 6.25
uglml ¥ lik e W LU ORE CHIEMEL T E S h
#2o LD L Indole g4 30 #hik CEZ Rz £4%
T, Fhbo 30% HEZH, 53% HREEME 17%
ﬁ‘%ﬁﬂﬁ‘ﬂé’zfzﬁ 2T

TEED K. pneumoniae o CP X0t TC REZiEIL,
CEZ D& L 3HOEAER L. T bbb CP X
Ot TC 1% Indole positive 7o3-RTOBDHEFE % 6. 25
ug/ml FIAXTh T ORETHE4L M IE Lk 2,
Indole negative AikiCx T AEBII—E Licd DTl
79"’)7‘\:0

¥t K. pneumoniae © CER %X 0¢ CET R&Zi
CEZ X0 CP,TC TAbhicX 5 g Indole EEARE
k Dﬁs@&bif&i)‘o 7‘:0
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STUDIES ON RELATIONSHIP BETWEEN INDOLE PRODUCTION AND
ANTIBIOTIC-SUSCEPTIBILITY OF KLEBSIELLA PNEUMONIAE

Hipeo Asano, Tosuiaki KaMiMura. YosHiko YOKOTA
and MiNoru NisHiDA

Research Laboratories, Fujisawa Pharmaceutical Co., Ltd.

The 168 clinical isolates of K. pneumoniae were tested on biochemical property and antibiotic-susce-
ptibility. On the basis of the indole reaction, 30 isolates (18%) were indole-positive and 138 isolates
(82%) were indole-negative. A significant difference in antibiotic-susceptibility was found in each of
the two isolates. Of indole-negative isolates, 84.1% was susceptible to CEZ at 6.25 ug/ml or lower,
while indole-positive isolates showed variable susceptibility to CEZ ; 30%-susceptible, 53%-moderately
resistant and 17%-highly resistant. All of the indole-positive isolates were susceptible to CP and TC,
but the indole-negative isolates were varied in susceptibility to CP and TC. There was no relation-
ship between the indole production and the susceptibilities to CER and CET in K. pneumoniae studied.

It appears that the indole reaction is directly related to the susceptibility of K. pneumoniae to CEZ,
CP and TC.



