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Studies on Pleuropneumonia-Like Organisms in
Non-Gonococcal Urethritis in the Male

III : Susceptibility of Pleuropneumonia-Like Organisms to
the in vitro Action of Antibiotics

Minoru Oszima
From the Dzpartment of Urology, Osaka Teishin Hospital.
(Director + H. Yamamoto, M. D.)

The susceptibility of human genital strains of Pleuropneumonia-Like Organisms (PPLO)
to various antibiotics was investigated. The genital strains used were 17 strains isolated
from non-gonococcal urethritis in the male and 2 strains (07, ‘Campo L’) isolated in
America. The antibiotics studied were tetracycline (TC), oxytetracycline (TM), chlorte-
tracycline (AM), streptomycin (SM), dihydro-streptomycin (DSM), chloramphenicol (CM),
erythromycin (EM), oleandomycin (OM), kanamycin (KM), Sigmamycin (SigM), rondomycin
(RM), and crystalline sodium penicillin G (Pc). Serial dilutions of each compound were
prepared with the semi-solid media, and the minimal concentration of inhibition of PPLO
strains was estimated.

The results showed that ;

1) Both TC and TM were most effective in inhibiting the growth of PPLO. The mi-
nimum growth inhibitory concentration of these two antibiotics were 0.1 to 1.0 mcg/ml and
0.1 to 5.0 meg/ml, respectively.

2) SM and SigM were the better inhibitors. The number of strains which were in-
hibited by 5.0mcg/ml of SM and SigM were 15 of 19 strains and 8 of 15 strains respectively.

3) Concentrations of 10 mcg/m! of RM inhibited the growth of 8 out of 15 strains, and
KM in the same concentration only inhibited 5 out of 15 strains.

4) Concentrations of 25 mecg/ml of DSM inhibited only 5 out of 19 strains, while AM
and CM inhibited only 2 out of 19 strains.

5) Both EM and OM were not effective against all strains at a concentration of 200

mcg/ml, Pc did not inhibit any of the strains at a concentration of 5,000 unit/ml.
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Table 1. Minimum concentrations of various antibiotics inhibiting the growth of the genital

strains of PPLO in vitro.

\ i ! ‘ | i : : ‘ : ' ‘ v | : | X
. ! ) | i i | : | i : ! American
\\Strams :\ OT- ; | | } ‘ ‘ ‘ ‘ ! ; ; | strains
Antibiotic\‘ L| 4.5, 6. 7 8 9 10 11z | 138, 14| 15 | 16 | 17, 18 | 19 22 27| 83 o |Ca
o B T | ; o S T T T A S P U mpo
0.5
Tetracycline mc/ 1.o0 o.5! o.s 1.0 o.5 0.1 0.5 1.00 0.5 1.0 0.5 1.0f 0.5/ 0.5 0.5 0.5 0.5 0.1
g/ml
Oxytetracycline 1.o00 s.ol s.0 s.0 1.0 1.0 1.0 5.0 5.0 1.0 0.5 0.5 0.5 1.0 1.0 1.0 1.0 5.0 0.1
Chlortetracycline | 25.0 200.0| 100.0| 100.0 100.0| 200.0] 50.0| 50.0| 50.0| 50.0/ 100.0 50.0| 50.0] 200.0; 75.0} 50.0; 50.0 25.0| 75.0
Streptomycin 10.00 5.0 10.0f 5.0 1.0 1.0 5.0 s.0 1.00 1.0/ 0.5 0.5/ 5.0 5.0, 0.5 5.0 1.0 25.0] 25.0
Dihydro-
streptomycin 50.0 100.0 25.0l 200.00 10.0] 25.0 200<| 200.0| 200<| 75.0f 10.0| 10.0| 50.0| 100.0| 75.0; 75.0 50.0 1200<1200<
Chloramphenicol | 100.0| 200.0] 100.0] 75.0) 200.0, 200.0| 50.0} 200.0| 50.0| 75.0] 75.0 25.0, 25.0 75.0] 75.0) 200.0) 100.0 100.0{ 75.0
Erythromycin 200<| 200.0| 200.0 200<} 200<| 200.0| 200<| 200<]| 200<| 200.0| 200<| 200 200<| 200.0; 200<| 200<| 200.0 200<[200<
Oleandomycin 200<| 200<| 200<] 202<| 200<]] 200 200<| 200<] 200 200<1200<1200<{200<|200<C
Kanamycin 1.0/ 10.0l 50.0| 25.0] 50.0[ 10.0 10.0, 50.0} 100.0 100.0; 25.0 50.0 10.0| 25.0 25.0
Rondomycin 10.0, 10.0] 10.0} 10.0| 5.0 25.0 5.0, 25.0| 5.0 25.0 50.0 100.0| 100.0{ 50.0 10.0
Sigmamycin 5.0, 25.0 1.0] 5.0 10.0 1o.o| 1o.ol 25.0, 5.0 1.0} 10.0 5.0 5.0| 10.0 1.0
I LI - S O N e
Sodium . 5.0005, 000
Penicillin G 5,000unit/ml. < <<
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Table 2 Susceptibility of the genital strains of PPLO
to the in vitro action of antibiotics.
No. of Minimum concentrations inhibiting the growth of PPLO strains.
Antibiotic ;
strain \ ! Range of
mcg/ 1 0.5(1.015.0(10.0(25.0'50.0]75.0|100.0{200.0200<| inhibitory
i | concentrations.
] 0 i
. o2 ‘ ! ‘ 0.1~ 1.0
| , | . .
Tetracyclme. 19 strains 12 5 | meg/ml
Oxytetracycli- = 19 1 3 9 | 0.1~ 5.0
Chlortetracycl- ! ‘
e ¥y 19 : 2|8 | 2|43 25.0~200.0
I
Streptomycin 19 3,5 7 2 2 0.5~ 25.0
Dihydro- i :
streptomycin 19 i 3 2 3 3 2 | 2 4 10.0~200<
Chlorampheni- :
ol 19 ‘ 2|26} 4 5 . 25.0~200.0
Erythromycin @ 19 ! | 6 | 13| 200.0~200<
Oleandomycin ' 14 \ 14 5 200<
Kanamycin 15 ' ' i 5 4 4 2 ; 10.0~100.0
|
Rondomycin 15 '3 5 3| 2 2 5.0~100.0
. . |
Sigmamycin 15 3 | 5 5 2 } 1.0~ 25.0
Sodium |
Penicillin G 19 l 5, 000u/mi. < 5,000unit/mi<
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#0 2%, 0.5mcg/ml. 128k, 1.0mcg/ml. 5k
TH5.

TM Tit 0.lmcg/ml. 1%, 0.5mcg/ml. 3, 1.0
meg/ml. 9, 5.0mcg/ml. 6 TH5.

AM Ti%, 25meg/ml 2#k, 50mcg/ml. 8, 75m
cg/ml. 2, 100mcg/ml. 4, 200mcg/ml. 3 TH 5.

SM T, 3#kA% 0.5mcg/ml. W CTHEMIE.
F 1.0mcg/ml. 5#, 5.0mecg/ml. 7, 10.0mcg/ml.
RO 25.0mcg/ml. £2TH5.

DSM Ti%, 10.0mcg/ml. 34k, 25mcg/ml. 2,50
%1% 75meg/ml. & 3, 100meg/ml. RU* 200mcg/
mL% 2. 200mcg/ml. I CTREZEILELBRHOMR
4BTHD.

CM Tit, 25mcg/ml. 2 ¥k, 50mcg/ml. 2, 75mcg
/ml. 6, 100mcg/ml. 4, 200meg/ml. 5 T¥H 5.

EM Ti¥ 200mecg/ml. 6%k, fho 138k 200meg
/ml. < #FL, OM Tixl4#»3¥2 T 200meg/ml.
CRWTHBEEZRLIC.

KM RT3, 10meg/ml. 735 &k, 25K U 50meg
/ml. #3% 4, 100mcg/ml. 2 TH5.

RM Ti¥, 5.0mcg/ml. 3#k, 10mcg/ml. 5, 25
meg/ml. 3, 50mcg/ml. 2, 100meg/ml. 2 TH b,
Sig M Ti¥, 1.0mcg/ml. 3#k, 5 K¢ 10meg/ml,
£5, 25meg/ml. 2 THofc.

Pe Ti¥, HEER¥E19DETHY 5,000u./ml. (IR TH
HEADI.

HEDERY—ETHIIHE2ROM TH 5.
Bl, TC O/ % BILEE®E 0.1~1.0meg/ml.,
T™ DFhuk 0.1~5.0meg/ml. #RL, ZFCXL
BHAR IR Bzt FLTWD. BT,
SM (0.5~25mecg/ml.), Sig M (1~25mcg/ml.),
RM (5~100mcg/ml.), KM (10~100mcg/ml.), AM
(25~200meg/ml.), CM (25~200mcg/ml.), EM
200~200meg/ml.<), OM (200mcg/m1.<) DJET
5. Pc i T BEBT RS0,

XBO kE#k 07 Kt Campo #% D S/PFEHHIE
BT, HRERFO NGUAEERC X 5 BBk~
—~HL T35,

I RBRUER

TRk & fiwE o Pleuropneumonia-
Like Organisms (PPLO) /s ZE L EHIC
BtsxhsHErEIRkom—FEL, UT
ZE L EEOER Y EBHRET 5.
KBib#: : Lebermans® (1950) »% Penici

llin (Pc), Streptomycin (SM), Dihydro-
streptomycin (DSM), Chloramphenicol (C
M) E ¥ Chlortetracycline (AM) it C
ToRERFHERROBED TH 5. 20% AMEK
%M % 7= Bacto-fluid thioglycollate medium
T, FEREMEYEEOBECEMNL -85
Bge, PPLO #£%% &t lem® 0 R %
WALHERE., 3H RS b HEEYE1HET
5Z, 25%Mi7Kfm Bacto-heart infusion agar

Wi, FRRI3 BREER, EHBREFOFE
CEo2THEL R, ZREEECET DB\
BETHRHENTARRTHORAETHS. K
TiHEZEY (1952) #% Neomycin K¢t Oxytetra-
cycline (TM) kgt&fTorFEL, Bacto-
fluid thioglycollate @40 w2091 sK/m Bac-
to-heart infusion broth % A\s, Zic48Kef
BEEROEREEYBIE. DTiEREO ke
X 5. Keller & Morton”(1953) & Erythro-
mycin (EM) it X 5%E8% Leberman 5 &
ik, HEREREM EoRETMMcL3d0
Thoi.

FEILET Edo FrE BU FHRARLT
VW, COFETHREEOEMY LELTIOL
b, EREMOEEHEC LD KO EHE
S kAo k. Bib, ERMEEE R
Lz &ML, RERLE A SRS
SERES L ACECR L TERRE oD, K
ROEELHETD. HCFIRL B S
WEESTILRIEE L R L CEIET 58, £7EH
EICHEER LBV, L T IEAERD
e EGRN LoMECRT 5.

EHORMAL RRENERIEHIC X 2 HHRIL,
AR D IRENSE RS T 5 PPLO 0 %F
7, BEXBODLTA—NITIIBER LD
CEBT5EL{ERHEES A, Leberman b
OFEcE> b0 Bbh s, HL, HEHIfEK
M, MEBREMLbORRY, ERFED
ETlRA A EHRSTEEPRTS LT
IORSIROERTFEEECTIREETS.
R MRy Afic mElT s e ko
T, B MBSO REYBEAIITH LA
FETH 5. »< LIEERHRECELTRR



Table 3. Major work on the minimum growth inhibitory concentrations

of antibiotics for PPLO in vitro.

1Y 08I

1
P

A WHE—

#
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; Antibiotic
| | | |
i No. of} Type of penicill-Strepto-Dihydr- Chlora- |Aureo- ‘Terra- [Erythr- Tetra- Oleand- [Kana- Rondo- Sigma-
Author Date | gtr0in | medium po mycin |ostrept-mpheni-mycin mycin lomycin jcyclin |omycin |mycin |mycin mycin
‘E omycin col “ !
\ " unit/mllmcg /mllmeg /mlmcg /mlimcg /ml]‘mcg /ml‘mcg /mlmcg /mlimcg /ml‘mcg /mlimcg /rnlimcg /ml
I
4) ! o o T o B . : : - 7_( -
]
Hatch ’ 1949 6 500<C 25 25
- - ) N S POV S ,
Isj;tif}‘;m?;’d 1950 15 Fluid 1,000< 0.1~15 | 15~200f 15~100| 25~200
Morton ) ‘ ,,
—Lerton L R
Melén 1951 20 800< | 10 80 2.5~10 0.3~12 1% 4
) i T T -
Leberman, : -
Smith, and 1952 8 Fluid 0.1~0.5
Morton S o o ]
7) ‘l
Keller, and : i
Morton 1953 3 Fluid 6,400< 200<C
1) - - -
Bushby 1953 6 Solid 1, 000<C 10 50< |12.5~25| 25~50 0.2~2.0
T T e~ | o _ 200~
1955 19 5,000< 0.5~25 200<] 25~200, 25~2000.1~5 200<07. l:‘jl.O _ o
Oshima 1957 14 Semi-solid 200<
1958 15 10~100| 5~ 100l1.0~25

(i )Xk LBA(01dd) swsiuedIg aqr-erwownaudoindid ¢ LIy



KE—IERBETE IR BRI AT B Pleuropneumonia-Like Organisms(PPLOYI 3 5% (45 N & 151

2GR BENBRLEEBATS.

BEURRRE  BRAS LB D 5 mL,
PPLO i L Pe iRA EHEBHE 12 b0
Twith. EFEDLHkZ, Pc BEo LRIk
DHOTREFREBYRT L5 B HFrl. X
et hid, TM L ChRE, DSM it
LTEEOESZMEY PPLO R4 4, Leber-
man &, Bushby KX Melén o 3 FH oD ik
H—F+5. Rzcam2En TM k& SM,
CM, AM olEfr % RL 7% L, Melén
AM, CM, SM oJBicEEZESEVWE W5 . #F
ZokEx, TM &8, SM 2z k¥, I
T AM, CM, DSM oJET#% b, Leberman
b Ref Bushby o EiEclEx—F+5. &k
MNREBREIEEEDMER L% Leberman Lo %
Rk, s L 7= Tetracycline(TC)
o8/ NEEEER 0.1~1.0meg/ml #RL,
T @© 0.1~5.0mcg/ml ##% < Keller &
Morton 13, EMo& B -#Ek 200meg/
ml< EEL D, FEEORED BrxZzic—
¥+ 5. MweEEx, EM #Bo HamE T
%% Oleandomycin (OM) ic &R L 728
, 4o 2 Tic ¢ 200meg/ml T & A% FR
b, EM cRbEWILIEREY FT5oL%
arote. Puksints 1 HivEWE T & 5 Kanamy-
cin (KM) o &5/NEik#EEZ 10~100meg/ml
&L, HomTHE SM & AM o Richr
BT5s. OM1 kxt4+ 5 TC 2 p#lawRL
7= Sigmamycin (SigM) © &/ \FEEREIEHEE
%2 1.0~25mcg/ml., OM 1 icxfL TM 2 ©
#a ik Ut Rondomycin (RM) o &/N3EFE
BELIF3%HEE, 5~100meg/ml T& 5. WHED I
DEEIBbTOFCEENRS TC H TMo
FRcHS TS bonm<, SigM oA
i« RM »#&¥E+5. mL T SigM o@%H
T~ SM icbiE+ 5.

L E TC, OM, KM, Sig M BEv' RM ® 5
EREME o PPLO B/ REMIEBER, K
KB INThWARn I3 Thsd. T
» MA@y —FELRRREIE, HFLZ
SHEMBEORIMERKELRRT I
L.

BRI b~ <, ERBSEN: L R RIEHE
BAEE 0—Buc X 9, NGU w5 PPLO @
RUEE T 28 S0RE S 5. Leber-
man® b ik, HEOKZEY > TM % PPLO
Bt 7 Glo RiESELcER L, BTERD
BikeFicz b eEmo MR y@Es kL, X SM
FER3 Bl THR—FrRe Bk b v
Harkness® 12 TM o Bi@hia Bk o L,
Jensen® 1z AM 0EF A BN TWD.

Melén & Linnros' i SM i X 0,
KD 4B & e PPLO o445 ¥, &EB
PER M gs KBS © S PPLO 5L
7z Berg b2k, SM EENRELLKEYTHC
Lab, PPLO ofEMERLER L.

—%, PPLO oH&ix NGU ot
EOBRBCEBRTH S LE3mMENS, DL
DRMBAEFIEL THHED 10 Will-
cox' Ix, F4A ¢ PPLO HEMHELSIE R & A
otz EM 23, B NGU {EEcE/YET
5 Lotz

E1Rwcg#F L e, PPLO SBEEEM DA
FERREIC IR T, FHR TC, TM piltara %)
VBT sk wmok, HFLNGU 0 k5 7
B L CERLPT BoBHOBERIRR
OEWERBICH O T, EBL2HROHZIIES
H#gEThH 5. EO TEARZEDOREL TDIE
EEE, S PPLO oiRFEeIEE L BRI 5
Bk, MSEROEELIBERISLGETD
LB,

SRR B 2 #hr 2T NGU b 9B L 72
PPLO #o &EHEME X+ 2 B EER%
Ty, RonE RiEx B,

1) EAREDSHEHED PPLO &/
HIEEEER TC (0.1 ~ 1.0meg/ml.), TM
(0.1~5.0), AM (25~200), SM (0.5~25),
DSM (10~200<), CM (25~200), EM (200
~200<), OM (200<0), KM (10~100), RM
(5~100), SigM (1.0~25), Pc (5,000u./ml.
<) Tths.

2) &E/IRBHIEBEYIEE T, TC
B TM oREMLEICE <, BT SM, Sig
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M, RM, KM, AM, CM, DSM olETH 5.
EM R OM Xt % B R 5 K<, Pc
e EFHIETIEZ D Thig.

TR, (R i 0 7o KBUK IR A Wy AR BT JE T IR
FEZIBIZ, W KBS R AR S B L AL R
KRS 5 L4, EENE R A REABE L,
BMERYLCEHOELET .
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