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A BACTERIOLOGIC STUDY ON NON-SPECIFIC INFECTIONS
OF THE URINARY TRACTS AND CLINICAL EVALUATION
OF NALIDIXIC ACID

Katsuharu SucimMura, M. D., Munefumi Nakavama and Sumiko NAKASHIMA

From the Central Hospital of the Federation of Agricultural Cooperative Unions,
Mie Prefecture, Japan.

The report deals with analysis of the results of sensitivity tests on microorganisms
isolated from patients with non-specific urinary tract infections observed during the past 4
yvears (from July 1961 to June 1965) in our hospital, and therapeutic effects of new chemo-
therapics, Nalidixic acid (ND), on these patients.

1) Per cent distributions of the 350 strainsso far isolated were 76.3)% of bacilli, 17.4 %
of cocci, 4.3 % of bacilli and cocci mixed and 2.0 % of fungi. Changes of these strains
by year of observation showed a gradual increase in bacilli which became 85.7 % in 1965
and a marked decrease in cocci. Among the bacilli, E. coli occupied about a half and
Proteus, Pseudomonas and Klebsiella were then followed. Staphylococci were the major
ones among the cocci.

Sensitivity tests on the isolated bacilli demonstrated the highest sensitivity to KM
among broad-spectrum antibiotics. Conspicuous results were evident in the series of
Macrolide agents against cocci and KM, ND and Colistin (CS) against bacilli. The rate of
resistance was not increased only to KM by year.

Based on the results of anti-bacterial ability, the first choice should be ND, KM and CS
against E. coli and Klebsiella, ND and KM against Proteus, CS against Pseudomonas and
KM and CP against Staphylococci. The triple resistance to SM, CP and TC was seen about
20 to 30 % in every different group of bacilli (13.3 % for Klebsiella). Yearly observations
on E. coli demonstrated a rapid increase in such triple resistance in recent years. The
tetra-resistance to SM, CP, TC and KM was seen in Pseudomonas at higher rate than in
other Gram negatve bacilli (17.4 %).

3) Nalidixic acid was administered to a total of 36 patients with urinary tract infec-
tions. Response to the therpy was seen in 100 % of acute cases and 71 % of chronic cases,
making 83 % of effectiveness as the total. The majority of E. coli and Proteus infections
was successfully treated with Nalidixic acid, while it showed effective results in one of
2 cases of Pseudomonas infection and one of 3 cases of Klebsiella infections, all of those
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2 later ones were chronic infections.

Gastrointestinal disturbance was observed in one case as side effect.
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Streptomycin (SM), Chloramphenicol (CP),
Tetracycline (TC) 5% Oxytetracycline (OTC),
Erythromycin (EM), Oleandomycin (OM), Le-
ucomycin (LM), Kanamycin (KM), Colistin
(CS), Nalidixic acid (ND) © 11 #&T5%. Tet-
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(17.8%), BB (14.8%), 7v7v =5 (8.9%)
B o, HETE TENBERY 59 (79.1

%), ZOMISETHD. MEBIIREVETHS

2.0%).

2) BEIRAIBEHICOWT

BERFCT B HEORSHEREOKREY—ET
HEEIROML THB. BLEROMLHBEA 2

P DB PC, EM, OM, LM I3ZBRE DA, CS ND
IREDO AT ONTORRTH B,



EAfb : TR RBREIEOMBEFBRE 1165

E1E
£ R
\; 1962 1963 1964 1965 it
BEoEs i
E. coli 2 19 29 34 84 (49.7%) |
Proteus — 16 3 17 30 (17.8%) E
#| Pseudomonas 2 5 12 6 25 (14.8%) | 169
_ 7 40 54 68
Klebsiella - 5 4 6 15 (8.9%) | (100%)
Salmonella — 1 5 1 7 (4.1%) |
oMM OBRE 3 — 1 4 8 (4.7%)J
B KAIEBDEE 28 25 30 3 86
BEORS 1 3 1 7 12
£t 36 (52.9%) | 68 (77.3%) | 85 (82.5%) | 78 (85.7%) |267 (76.3%)
Staphylococcus | 12 11 7 4 1 34 (79.1%)
® Streptococcus 1 14 1 =) 1 2 13 — 5 3 (7.0%) )
{ (100%)
Dl D RE 1 — 4 1 6 (14.0%)
5| RAEORE | 1 ' 5 1 1 18
it 25 (36.8%) | 16 (18.2%) | 14 (13.6%) 6 (6.6%) |61 (17.4%)
BE XEORA 6 2 4 3 15 (4.3%)
= B 1 2 — 4 7 (2.0%)
& B 68 (100%) | 88 (100%) | 103 (190%) 91 (100%) | 350 (100%)
258 =R
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09 |84/)75 S 43,7 | 368
R/ /§/;2 PC -
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81.39, CS 67.0%, ND 833% Lic>T kb, &
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(25.4) (50.0) (32.9) (85.7) (64.6) (83.3)
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% R
001 ($) (SM) (cP)
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3R BEPIEARZERD LK (1963~1965)
S PC SM CP EM oM TC KM CS ND
%g 38 — 73 82 66 49 71 17
E. coli
R 18 _ 29 46 36 45 61 17
PERR((47.4%) (39.7%)((56.1%) (54.5%)((91.82)((85.92%) (100%)
%g 6 — 24 28 24 20 23 9
Proteus
B3 2 _ 8 11 4 17 9 8
M4k (33:3%) (33.3%)((39.3%) (16.72)((85.0%)1(39. 1%)|(88.9%)
%g 7 — 16 22 19 14 22 3
Pseudomonas
R 1 o 0 12 6 7 15 0
HHk((14.3%) (0%)|(54.5%) (31.6%)|(50.0%)((68.2%)| (0%)
,g%% 9 — 14 15 11 13 14 3
Klebsiella R
R 4 . 4 10 7 12 10 2
MERR (44, 4%) (28.6%)\(66.7%) (63.6%)(92.3%)((71.4%)\(66.7%)
fidd 12 15 19 22 19 6 14 14
Staphyle- @
coccus %4 4 6 7 16 10 3 6 12
MK (33. 3%6)|(40. 0%, (36. 8%5)((72. 7%)|(52. 6 % |(50.0%)((42. 9.9 (85.7%8)
:
+ ) (E. coli) (Proteus) ( Rseudomonas)
I3
2
x S04
0 S SM CPTC KMCS ND 'S MCP TC KM CS ND S SM CP TC KM CS ND

504
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(Kiebstella)
L 004

S SMCP TC KM CS ND
o]

S SM CP TC KM PC EM OM

(Staphylacoccus)

(68.2%), CP,
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KM sz hico, SM it +X<T

fitt cHofz. X ND 1o\ Tl 3B T
MR RI ehote, 2V 7Y = 7 NIET2 B L
BFEEA L WEEZERRT. Bb KM 23
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ZHEIR LT KM 23 b Eh et R R L (85.7

X

%), CP {4k (72.7%), EM, OM % 50 Tt
MaRL PC 1240205k, S, SM 2ikdkss%.
U ERE LD EE4ROMEFENERERS.
Chic & b REMRE O RHBNCE BRI RS
TRERHDGB.
RIZ BB DWT XD, BE 20Tk
SM-.CP-TC =&tttk SM.CP-TC-KM oM
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Bt %, BEE o>tz PC.SM.CP Kyt PC-
SM-TC o =it iz PC-SM-CP-TC @i
BABELL. FOBPIESBCRTILL, 75
ARHAREEIC B\ T SM-CP.-TC ZEiittt#it 7 v
TV FICRREROM, BEINCEREZDIVH
SM-CP-TC-KM MEfHER L7 v 7> = T Tl
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6.7%), FBEETIII AL XV EMNCBREALRS

KR : IR R R B IAE O IR R

F AR FEEFOHNENE (1965)

* B B -ND>KM>CS>»CP=TC>S>SM
T ¥ B -ND=KM>CP=CS>SM=S>TC
% B #-CS>CP=KM>TC>S

sv7v=z 5 -KM>CS>ND=CP=TC>S>SM
7 &%”EI\S/I>CP>EM=OM>TC=PC>SM

®5% % E W % B (1963~1965)

E. coli Proteus Pseudomonas| Klebsieila csgig};sylo_
‘ 17/82 8/30 6/23 2/15
SM-CP-TC=Z=E Mt # ¥ -
(20.7%) (26.7%) (26.1% (13.3%)
[ 2/82 2/30 4/23 0/15
SM-CP-TC-KMPMMEm M —
i (2.4%) (6.7%) (17.4%) (0%)
) 4/22
PC-SM-CP = & it ## ¥, — — — —
i (18.2%)
L —
1 ! 5/22
PC-SM-TC = & Wit # ¥ — — — —
5 (22.7%)
|
3/22
PC:-SM-CP-TCHEMLER - - - -
(13.6%)

(17.4%). —FH7ECRBTIT L =B 3R
20% 81, MHEMMTHI5%HEDS. R KBHE
oW € SM-CP-TC Z=EffittheH o HEK OFER
HIHERE 2 B & 1963 4:2/198k (10.5%), 196444/
29%k (13.8%), 1965%E11/348k (32.4%) X7t b &M
ML T 5.

(II) Nalidixic acid (‘94 b4 0B>)
DB
A#ix Lesher £ (19624) XX bh ARIhiz b

O CTHEK 7 7 AEEBEICEN THHRNRE I T
W5, At 1-ethyl-7-methyl-1, 8-naphthy-

ridine-4-one-3-carboxylic acid T 5.
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ot WERENSKEDOKG OERYIED. B
ROMBIXER, RTR (3R, M8 s3ucEeh
KIHELL: dD% EY (W), BR L b0 B D

GB, WERh—ARBETIENRL I bOX 2P
B (+) LU, Fofidlmsh () L L.
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113582 B B ﬁﬁ%ﬁmﬁ T %i 20504 - — @M — ¢
. : \ i
12065 %t 15 Bt s LR T R E x| - K -
- ~ |
IR % | 1
1323/ 9 & A S ] : ; L25%3—| — B —
1 | ‘
108 (R B B S R | W — KB # 20002 = WK~
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-t N | ” | - o /b 4
24656@"’&%%&'@@75 Hl+E ® é’a‘i 2.50% 3% + ;3"55'9% - F %@%@%ﬁ
LT B I R U Rl e




1170 R : IR REIRRRRE O MRS

26705108 B B SR, BEREE | H | - 577 2osxa| + [SF — || wusmeas
2712518 1 B Bt K RER Wk B B Lsoxa—| + |@E — |+ makeeme
23469?@&%@;5%:%% RERE # | # ;'/7'"7‘ 2.25X4—| — |H%K — [
Sple e BEBAEE Bk B oW 2| - |BK - |8
3057 5 1Bk B & B K EESE, HR H | — |k B B z.zsxs:+ + B+ |+ e
sigl|o R EMMAEL AR | w | - g B W 2soxan + BE - |- EBEE
w%?&ﬁ&%ﬁ%ﬁgggﬁﬁ H| - [k B B 225x5% + |[BR — |- EREE
[ T W E Rk, BRRE
sapri|s Mt B B B g RES, 2w+ | # 5 B Bloosxa-| - &l - 4 MECHRERS
| SEw, JE ()
3421 6@&%%%&{?«&?& |+ %Fffﬁgz.soxs{— — K - [ RS e
35559@&%%%%&:%%%% HH S B OE 2.50x5+| — |3 — |4 REEEBBHEE
36j53 o M8t B R t#| - Citro- | z.s0xa| # EEES-| pergmmms
J bacter &
BTHR ND #sek128kb 1 % BREITRTT B "L
% ” o 7o. KM, CS 3 EWEHELY/RL SM, TC iEHEMN
B B & |2 | | | Tt 2 Bob e, RIS F 15 PICRHR %R, Disk
B ND|SMICP|TCIKMICS oy i s re 1 Bl b chore, A5
wliol ol o 7014 BOEHT1~2 BORECHRER, RHFRONE
S MBMLs B 1] 4] 1| 1] 1] 8 EHR.
16 # + | 1| 6] 2] 2] 1] 1 EAS, 3%, ¥
SRUE L) REOHRA L RERE, BEOES
—| 0 2] 460t FHx 5. RLMmECRE LBR, RnReySHED
KB xRY MEE Disk © ND, CP, KM,
W2 0p 3 L7t Cs, SM kESHRRT. AM1H 2.5gm 53T
BB B L [H ] 1] o 1| 1] 2] 1 #5, 2 AMTRIZS WG, EEELD, ORI
11 #% + 01 20 1] 2] 1] FHxPIEL, v 7 o vEMOLORS2TVEE
el sl 50l s Bl NER ok, B,
=T, 283F, &F.
wl ol ol 2l 1| o] 1EMIAT X b 0 BREER L R Ry EFET
5. RAOER, KBE 7 EE R, RSk BRET
BHEBRLZBEL |H| 1| 1| 4] 0] 5] 4
CP, KM il 2R3 (ND RRE). AARSE
10 % tlop sy rpop 50 2 AHICARIE A LR b FAA & I8 L Ipofent
-1 2| 5| 3| 8| 1] 4 5 HEIXFOHRBHEL, SEXRTBRERE
RDI, I0T7 = ) Fv=FA=y Y vORE
{THABH. BT 2 HERIZSA L. 2. REAOMIR

1) ZMEEMA - Biftin b O CREBERAIBE134),
EHELIG, BARLI1IHATFO RSN RE CT

B ORARRPICIIAN L A=) YIIBE=Y
v 74 FREFAOHHINETHB.
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2) BHEENL : DS~ FIIRED SHHEY &
TAHEHCRPEN S, FZBRIEKE 4 5, R
a2, BEAE2HAMRE TR TW5. BREX
KBE 36, BHESH, 7v7v=7 20, Rl
2 O CERERE T ND il 5 5 3 B R,
KM A& ME, CS 1%, CP, TC iL:@EHEMN
firtk, SM X2 ELR L. 12 fiic BV E8)is
L, B2 46, /%56, E%3Hch ok,

fEFI24, 65F, BF.

ERRBORBHETERALRT. MREAEY
6. RIEGBUIRR, TWEL &5, Disk
T CP, KM, CS c@EEZHwnT (ND 13kiH).
BEH 7 —~ 7 A%MET LA 3 ARET X b BRI
B3T3 b MERHEAELET, CP ®ERK X YRFTRD
HEL L. POEL.

SEBI20, 68%F, &F.

3ARWX Y HKRIEREELHRLFS . RITBR,
B, BB, B SssEy, IVP, RP
BTEBOWEGBYIL. NbREERC kY
RUIdOTHA 2 ARG X Y REONEY H
2, YREBERROBROME LI 2. =ZEH
RAOLERE, ERHHEETEB L. 5.

3) BUBEBL : AOHEL AT HHM BYE 2%
. BYIAHE LG, RERKEBHEE 26, BHER
BFUREHETHLD 161, BEBENELFANSERT
W5, EREIABEIA, KRE2H, 7v7 v
7 14, citrobacter 14, BARKY: 2 G CEART
ERE I ND it 7 #ep 5 #hic iR "L, KM
131 %R BR < TRTic, CP, CS Il Bk %%
L, SM, TC iX&H s Rk, IBICH
ED3G, FH2H, ORFH 1, EWHIAOER
-3 &R

fEFI34, 21, BT,

AREACBY AN T, fik KM, CS &bd
bbb TRARR, MEYRLr. MEIEVE
L 7EORARYE - CP, KM Bt ND (&
%) CREHYRT. AF 25¢gm & EM 1.0gm o
PERARS X ) RATRIISL MK L. E8).
fERI33, 71F, BF.
0FFNCE TR CIREVIMI M & 5 2 DD FRIEDE
T DL TiES, REBLYHFL, SEOTNEA
DEELRSTB L. BRREERAR L.
BIREWE L KBEOEA X bid ND, KM coX
Bk rt. BWEREERAH 2.25gm 3 AM &S
X ERER, RATRONEKERIcHEE+H1E10A
BEUCRFMEORELRL, HREC X SEERD

TEETEAL. bETREOHITHS. HH).
DEoREs+RETs L8 8Fom b5, A

# 8% Nalidixic acid (¥4 v t=1 V)

DIERBBHR

2 R =

2 % B % f£ 10| 5| 0] 015
2iE % B B % o] 3| 3| 0 6
1§%%R%E§Eﬁ&#% ol 1l 1] al s
R THRBEBMEERLE 0| 0| 1| o] 1
Bk MR MR ERE 2| 1] 1] 2] 6
fE | EIRMRABMBRRSSE 1] 1 o 1| 3

=t 13|11} 6| 6136

L BN L 15003 100 BB IEER). 18
YRS, BT RS T 6 BN TR
#RL, AOHEL 5 BME (66) TR ¥R 7w
%, EIRMBERHME 9 Bl 6 ISR R A5, B
36BN BNERIIB, BRILG, ©HFR) 6 5, £
%h 6 BICH%HHEI% TH D,

BENCAD LEIROML KBET X 55 D196]

Ho9Ek W & A B R

5 | A0 | Ly | AlfER

E. coli 10 5 3 1 0
Proteus — 2 3 1 0
Pseudomonas | — 1 — 1 0
Klebsiella 1 — — 2 0

x O 2 3 — 1 1

it 13 11 6 6 1

eESNE 1 BIOARMIT TR THELYED TS, B
B 6flhEY 1 AL, HREIED 16, &1
BITHDOINZ DBERD 1 FINEERZERE CRMHED
HER X TS, 7V 7Y = 73362 A EDT
Hote.

MEIVER & LTRSS KB ER RO BBERT 2
feote 1 BIOBREL, HHOIDRELFIEE D%
Z I oo,
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% #®

ABLEREFOMER SBHY R X v EE
ORIERANEAREOMBELIERL, BFHE
O EFIME O BEY S HETRBARHEELN
FERRERE L RBROBEAMEL DT
W5, RERPECWTZofNATHL 2
m. T 7 EORBE 4% Macrolide RFE
Hl, A=V IV voHHBkibavsr—
NHROAR & 0 RERPIEC W TRIHS
haRERAES, 7HO LD 5 RRREE L TR
fo. ThicfioT s 7 sBEBRESABLS 2
B Ur STk O B MEE o TR, B
wHIER, HatiE#sk< Corticosteriod @A
BRCHREGOER NI 2HDVHY 5 FER
LEZLRTWRENREELREL TRE.
COBRKIO L O REBPIECHE % T —R
HoAPRAECENTHAD DI, FEEDS
HaBA L7 5 AREREREINL o055,
Bz coEBRBIXMNAER T kit
FERMAORRE L LT/ 5 AR ED 5
DZRAEMLTNS,

E % DT oIt T O REBRE R R E B
LEEAZFLIEML TN 5, BREkoBETR
T T1e1958% 1. Suter and Ulrich ® Herrald
LI X D EROBRBAD LN TN S,

RENCRKBEIR OSSRV TTH, &
WHE, GEBE s7v7v=30EckoTn3
DRE 7B LETRE, RIREMSCRiE®
WML <5, BROOHHCRIBERD DD
ik 7 A% BB IRERNRE L 2T
b DIHRKIRE, EHEORMELREL koT
W3R EE LR, BETECERZELRTE
Kl Z < BRHca v b e — L IRETR
BRLLUTEVE RRESHBEL TR0
LEZLR5,

ILADO#E 2D B b in  AWHMMMR
BEPECBABR TS 2Loobh, (Pla-
cebo FEERIL L O THEEINTHB), F
G I BEHIRImF X 0k 3B RE
BE B OLBRCER T30 BAEL
{, REBEUHE (RO BBEBLRERY
&) O REFATRIFICES RIER L 0

LEPHEDBRENERMETE 5. oTRE
RRYSE I I W TRZERE R LB L D8
P A PR R R & MR B RO R
BFER BT TH 5, BRERIEREEOER
WS B BRBNCBEL Thhid g
b\, HEEF b Tws Disk Bicr 5
HEREEBRHR EVECLTLI—FKLEWE
RERRT 2L A TH 55, BEDIR
B FEKE TEOERREHTH 50y 24
TR TE0EFAL2BEXEIN 24
5bDHDTHDT, & bhiiEReREK
LD RBEAER L THREIGETS C &R
BEREDFERTH S, chcX vEFOERY
BOTHEEEBRG L b &0, BIb4H, A4
B bERE R Tk 5 LI REHRER AT
RicBRETHD., MEEY X ol&EE, XVIE
B & o fEECHET 5B ED & - »Disk
BcES bR\,

Ex ORI BT 5 4 ERORBREFEOE
FIRZHELH 5 LRE, REZEET KM &
EbEVWEREZELTT. coBrBEEOH D
WTHTHWEBL, EROHERBES THMO
BRILEREF LRI 0FRA ETHER OB MZ
ROTWiRWERREEET 5, EEEERE
HEOERAE LTHEEONE L R PTERER
TLEIhTH0, HE—ofite LT CP &
KA HWBRTWAIR S 2hbbIMERED
RERD RN E IR T e REE O Tt
HoWMME A T35, —F KM conwtik &
HCREREL LTRAHEZFA L LTHWD
R—BEEECS E D Hvbhihotkdh
KEBOBELRT, 4% KM #EHREOHM
sz OB I LT s E B ET
52 in vitro T3 KM fitlEiESx SM 0%
R LY 3 enTHORBNTES Lhbh
Tw3, Fic KM 1z SM g #h bl
FeRBemBEECHRIN S KX v—BRF
L\ %, M Kleeman et al (1959) & ##§T
5i< KM 1t Polymyxin B CS, SM &3
iz Nephrotoxicity BEfkx2 T 5 &, XE8
MRS LR35 0, BREETHATRE
OEFHNELERE +% (Kunin 1959) #»
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bEMFEAFCREEYE TS, X CS Litr
BORETRBINAETHA2AEI S5, &
FER LAY ND riEERes L KM g
LWRENZRLTWS,

HEANCH mREUBRECRBEER - TE
HEREEEACK LIMEKRDOZ W RIXERD
#EC—FT 5, creFEETE KM 3¢
BoEVWlEE RS, BERSFEAERIhTW3
CS Td 30 HreiiitEs B 5, BAHALR
ND ¢ XHRENTH S, BEHECEVTH
ND, KM PR Lot v R+, EE
DERBCY D TRZEREOHER 2T
ETREFHYRET S b FEEXOHE
NEBEIALODBEADKRIC L5 L KBH, 7
v7v = ek ND, KM CS #, ZFREcR
ND, KM %, #BEcx CS %, JHkcr
KM, CP #5—IcBIRT~&TH %,

LZEMEDOMBE TR ORE D FICIRE
CLTRERESHRIAW PC, =225 4FFR
EHx, XR@ew LT CS, ND % 4 &Mk
D—BELTHLZTHWD DR ULIELIED 548
CHREFYSEERNTWE ELBbRB, £D0T
Ex xBEC LT SM-CP.-TC =&
¥, SM.CP-TC-KM MEMM%, XEEFZ
PC-SM-.-CP Rt PC-SM-TC o = Mit¥E,
PC-SM.CP-TC WMEMELXEHE L. O
SM-CP-TC =EMMEcrEKkbOoMELVE
BB 3 1 ER T b ol DEKAVHE
BEABHC oW TH S L o 0=EfEHEAR
PIERFAECHEML TWAEREBET 5.
R, GEEK s WT SM-CP-TC-KM PEm
HEroRER L VR IrERCED .

U BRI REERPEORERE L LTE
BREET 57 7 AEERECH LT KM, CS
UAoHERcR S 2FETELV, Lhd
COMBERFBORETCRRNARTH O XERE
BEORIFRAR2E T HAN DB, XIRKA
7 PV OEFIR T O CETRBAR LR T
BBRNANKTEDND 7 7 sEHEECERD
REAR7 b wET 5 REBEOER O HB 2
BEINZHLITH D, RIS 7 LBEECH
Bfici< Nalidixic acid (v A4 v b= ®m

V) OB % A B RBRYIE D BRI KWL
BAFEENRIPREINE LA THS.

EEOBERS N DT 5 L MBI RYE
X LT BRER, RITRCroHENL
BECESLHRARE S>3k, AbREKORE
Flic kv TREB R+ Tic HEEROBER
D, b 2~3 HoRkETCHMEERD
HEREHTEO, FIEBEERI L 20T
NeReRoie, BYURBEREE O BR T
BTHDRBDIZIO~I4BHEO HRR2 25 b
orInTky, HRATLERARKEHILE 1
BROBBBELFT2O T3 NERAR D
. hEShBRHROL b EER O
TRAHER LT N ro&ERE. ND «©
REZEOBWKEH, EWHEOSVWELbL L3
bOLBbhd, —HEMHELES BYRIE
CRWTRBRDERL D ZOEREDHRIET
5. kv host ORI TAYILERRE DR
By, BENBEESHIZERYYHIRT 2E T
»5,

BEAENCEFOMBRYS 5 L XBH, THE
CRBREERYBTH0, GEE, 707
= TIRBBENED., BTHEX TR HEBHER
PRI ODMINZEDOTH S, Lishman 5
(1963), Kuhn (1963), AR5 (1965)1 Pseu-
domonas 100% DREZHEZRT LDXT WD
2%, EELOEFO 3R TR TRANCiH A
TFliz, EDOFO 1PITRARLZELT T
iR R U e AR EIR G X 0 IRFT R o
REDRE.

KAGEE ot X o mHRES EAT
bbb, EY dgm OHFETL.6~4.4fFD
mEE 2 bh, FAERPBESHNT 2F
NEFINTWS, BRERAZE TS HH
BEAFA o ThwEWAEEHACIVECR
FhiERrz bR, XRSGEXHBRLD 5210
LEZLND, KERHAEWE, +17 7 Al
OERMMExTADEwE Wwbhd, B G+
SM-CP-TC =HhciitiEo 8 #hic d R &M
R Lk,

EVEE LTEBERCRBORENRE S
NTW3B2 LDy & EDso DENKE L MK,
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FF, BHECHALLLEZEELZRIZIRENS,

Haschek, H (1963) & s~ 2% fn< REFH
BBREHEE» 7 - 7T TR OBEEERE
REEHChbR VEREL VL TERR TR
V. b BEFAC RO E R ALERER YT
SERL, BPRREEHELZOBRIE A A
wE Y PREERELFERT 5ENEE LY
w3, COBRRMCERSTE 0L UTURS
CEHEBECHEIh S 5 sBRRRCERNC
< ND 1z KM, CS riticENAaFEALLT
BRI, Zk ND giEdsd #niso
5 5RCLOBRORMBRECIHAL TS LE
b s,

] B

D ZBERBAE FRIBAREBAR LIk 4 »
Frefibh iz RERBEERIEEREORT
UREOERLBIEL, W IL0EEL ML
.

ERBECOWTHSL L7 7 sBUERED D
ZERPELILHEML, RESBH LT3,
HE TR ABE LR E S - 0 mBERHE,
BIEE, 7vryvegnchieol, BETR
7V RENRSH IR TH 5. BTH
B CrERCc oW TR KM, ND, CS nigwn
REEAZRL, & KM RO Mg
AR, KeHE R AKBHE, 7v7ve
F oW Tk ND, KM, CS % i fo ik & 55
L, TREZEOBEWEHE L ND, KM )
NobornFHLU ELoMELRL, BEECE
D TikbThe CS K70 KoEZHY 7iic
x5, THEr: KM, CP » B\ BitEs 7
7.
SM-CP-TC =EiH¥H# & F3£20~30% %
5o, TOFERMNER L RBECOWTH S L
S ML Tw5, SM.CP-TC-KM p4 &
TMERBRREI MBO LD LV ERLESE B,

2) UEWMRFE DI K RO A BRE O RE
e Nalidixic acid (v 4 v b =4 v v)
PRE L FEIC oW TER Lk,

SUERREC B CEPEELRLBALLD
b0 2~3 HORETR2RLEBER2S ko
7z, 100 k%), BEHERIETHEML SO
BeflcEHReTd, AHELZES borED
BRVMET L, 24& L C368F83%DHES
RxR L. h

B KEH, EHE c ARk
%, RIBE, /Vv7v= I TCREDHERSS
TWwiz,

BIfE & L CBHBEET O 1 flic HEBER
B LDk,

(FHRMERE LT AV b <A » ATE—BIEGER
SHORIC I B LD THHHEER L TEHOBLR
+3%.)
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