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Table 1. Effect of Ethionamide on the Isoniazid Resistant Population

Strains Furusugi Yamaguchi
Media
Transfer — le”/é go,‘,‘,i&”f;'s INH concentration y/ml INH concentration y/ml
Dubos liquid media—| O 1|0 | 50 | 10| of 01| 1| 10 | 5 [ 100
Before | [ 19 | 175 | 16 | 14.5 2 18 18 u | c | 10 )
Without drug 22.5 | 29 14 |19 2 |90 1mo| 25 25 3| (0
e With 0.57/mlof TH |16 |11.5| 8 |11.5|(1.5)|55 10 3 ‘ 0.5, (0| (0
Without drug 94 |83 | 81 |50 | 8 |445]| (0| (0) i 0 ‘ | ©
sen With 0.57/mlof TH|15.5| 35| 3 | 1 |(0) [355| (0| (0| (0) ! (0)| (0)

!
Figures indicate the average number of colonies after inoculation of 0.1ml of 1:105 dilution.
Figures in ( ) indicate the average number of colonies after inoculation of 1:10¢ dilution.
C indicates contamination.

Table 2. Effect of Ethionamide on the Streptomycin Resistant Population

strains Fujita Takaoka
Media
Trasfer wga_wa's egg media SM concentration vy/ml SM concentration y/ml
Dubos liquid medix 0 1 10 50 100 0 1 10 50 ‘ 100
Before 78 81 | 12.5 ()] (O] 56.5 49 28 16 | 8.5
Without drug 33 28.5 | 13 (0) (0) 100 100 74.5 | 23 16
4th
With 0.57/ml of TH 14 5 (2) (0) 0) 5 3 1.5 0.5 | (0)
Without drug 68 100.5 | 23.5 | (0) 0) 47.5 60 \ 31 17.5 4
8 th I
With 0.57/ml of TH 30.5 | 38.5| (2.5)] (0) 0) 30 7 ‘ 4 1.5 | (3)

Figures indicate the average number of colonies after inoculation of 0.1ml of 1:10% dilution.
Figures in ( ) indicate the average number of colonies after inoculation of 1:10% dilution.

Table 3. Effect of Ethionamide on the PAS ®E 2. Ethionamide M4 E#% O
Resistant Population HEEDSHFOTHICRIFTHETE
Strain ! Nozoe ZRIOZE
‘ Media | EBH RS X O HE
Transfer | ‘\’\\le%goglz‘g;'s ; PAs concentration y/ml a) {FEAKEM : §iEH & @ U < Dubos-
Dubos’ liquid media™~ 0 1 10 50 | 10 Tween-Albumin $ittiss X O 1 % ANIIEH%
Before | 132 120 119 138 58 FAvtco
| Without drug 21 |12.5| 13 C 11 b) EAEK  ABREATHEHMNREC X
4 th > -
| With 0.57/mlof TH |17 | 85| 9 | 7.5 ¢ 0 TH1007/echitbeie>f HaRy fwfl
Wico
With d
g | Vithout drug W57 119 195 5 pmm o e 1 %I Lok
‘ With 0.57/ml of TH | 44.5 | 33 42 | 6 7 h, BESEERCOWTITR DN & RAET,
Figures indicate the average number of colonies after inoculation 1% /NIIsss, Dubos ¥RiEig T& 1 A3
of 0.1ml of 1:105 dilution. , _
C indicates contamination. B#%, Dubos £5his#FEd 1074, 107° BHREK

0.1cc WEAEDEET TH 28 1%/)
DHEBLNETHED bhic, ¥ SM, INH 2 Zi i Jigznc L, SRAToMEEEALRERE Lic, ¥
HERTEEKRTIE, ZoEKE T SM BLTLS #-[@ U. Dubos Etitifzsd 0.1cc 5i%, EFIFESHH
£, 10R%kic, INHBIL T 10 RED L, M@k X ¢ INH 0.017/cc, SM0.57/cc, PASO0.17/cc, KM
HEAXRE LN, R40ZEL, HBRISTLHS 0.57/cc, PZA 250 7/cc, CS2.57/cc ¥ 3$DRDEHT
isitEREHRROETRALR, &<k TH 0.57/cc % Dubos HEHCERB LT, LIE7 BZ LT, 41,
BSHREMKROFELRD X b Dtz 8RBT 1 %/ NIEEHIC X D 3D s DD tEEELERY
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Table 4. Effect of Ethionamide on the Double Resistant Population to Streptomycin and Isoniazid

& &

EBE FT5

Strain Takashima
Media
Trasfer \ lz/g_goézggs SM concentration y/ml INH concentration y/ml
Dubos’ liquid media—~| 0 | ! 10 50 100 0o | 01 1 10 100
Before 50x 10 | 20x10° | 10x10% | 18x10° | 13x109 | 31.5x10% {19.5x106/17.5x105 1.5x105| 0
‘ Without drug 22%105 1x105| 2x10 | © 0 |
ot With 0.57/ml of TH 16><105i 1x105|1x10 | 1x10 0
| Without drug 10x 105 5x105| 1x10| O 0 llxlos} 20%10( 0 0 0
10th With 0.57/ml of TH | 9x108 7 x 105 0 0 0 10.5% 105{ 0 0 0 0

Figures indicate the average number of viable unit in 1 ml of Dubos’ media tested.
0 indicates no growth after inoculation of 0.1 ml of Dubos’ media tested.

Table 5. Effects of Various Antituberculosis Drugs on
the Ethionamide Resistant Popuiation

BWE L

EERBUR
BEIES DI EL, WTFhohigsHs
B TH, TH Mk EELRRCHE S

T-EBCOLTORR

2% 3. TH MHEEEIBBUEEEZRAL

AiRBwC Ao TH it HyRy #id, 34

BEMRECIVBOREIDTH S0, B
B RTHBEEOSERDIRIITEAL S

WEEZBRD, DI RETIREZE D
FBERBE bR e h ot D Tkt EE X

AR A TH Mtk HoRy # &,

HgRy [F# & © Dubos #ihic X H 14 BB

Strain H37Rv resistant to ethionamide
Media
Transfer w TH concentration y/ml T;%g%’%bif:ﬁ“@ﬁ:o
Dubos’ liquid media 0 1 5 10 50 100
Before 145] 16.5| 7.5 8 9.5 8
Without drug 17 (19 16 12 12 13
INH 0.01 7/ml 18 {15 |13 |17 |11 |16
. SM 0.5 7/ml 60 (44.5(37 |33 |41 |41
4th PAS 0.1 7/ml 69 (68 |68 |64.5/72 |60
KM 0.5 7/ml 12 (13 C 6 8 5
PZA 250 7/ml 29 131 |29 |33 |31 |33
CS 2.5 7/ml 22 123 |21 |23 C |19.5 -
-0 ! = : 1D, AEREFHE LI,
ithout drug 14 9.5| 6 8 v
INH 0.01 7/ml 16 {16 (12 |10 |15 6 &k
SM 0.5 7/ml 44 /137 120 (27.5/45.5[30.5
8th PAS 0.1 7/ml 1219 (10 C (15 |12
KM 0.5 7/ml 18 |18 |15.5]17 |15 |16.5 oEEK,
PZA 250 7/ml 40 [34.5|41 |31 (29 |20
CS 2.5 7/ml BlCcu |8 |9 |6
Figures indicate the average number of colonies after inoculation —°
of 0.1ml of 1:105 dilution. EERR

C indicates contamination.

Table 6. Effects of Various Antituberculosis Drugs on
the Ethionamide Resistant Population

BRIIE6 DL, #Rpjo TH 100 7/cc
Mtk A D LRI 10 % TH 2 7o 23,

#wiTix, RFPESHEET B\ Th, MEHR

3XT7T DEACERAE L TEHRKRE
D, ThIZOWTHIER & ABROBIEL T

4%

BERSRERC R\ TS, 10 FHREKEF

iz 50 7/ec,

100 7/cc RE T HEGREE

TET, MEOHCELZRDAHZ LIXTER

i NNO) PN

Strain The mixed strain composed of
TH resistant variant and
Media RSl tosceptible sl o
Ttansfer w TH concentration y/ml

Dubos’ liquid media O [ 1] 5| 10 | 50 |10
Before 46.5 { 34 38.5 6 10.5| 4.5
Without drug 12 |11 1.5/ 2 (OREQO)
‘ INH 0.01 7/ml 17 25 7 2.5 (0) | (0
SM 0.5 7/ml 16.5| C | 3 ((21) (OREQO)
4th ‘ PAS 0.1 7/ml 13.5/ 9.5 3.5| 0.5 | (0) | (0)
‘ KM 0.5 7/ml 35 22 [10.5| 3 ) | (0
' PZA 250 7/ml 33 30 (15 18.5 | (0) | (0)
l CS 2.5 7/ml 14.5| 2.5 3.5((36.5)| (0) | (0)

RERLOVICER

FKAMMERE RS, fETIRSROERC

IoT, THEOHEE LW LlkE KT L

THIBR TN BV, Lh L—F Tl fibiEdt
R OERH, WHEOMITE R S ih

Figures indicate the average number of colonies after inoculation of
0.1ml of 1:10% dilution.
Figures in ( ) indicate the average number of colonies after inocu-
Jation of 1:10¢ dilution,

C indicates contamination.

Tl WEBEL DB, TOREDOT—EK
DREZSWT, BEY IKBRTHIhcE

BOBRFOMMEELEIBIR L, L
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Studies on Effects of Ethionamide on Tubercle
Bacilli Resistant to Several Antituberculosis Drugs
as well as of the Latter Drugs on the Ethionamide
Resistant Tubercle Bacilli.

The effect of ethionamide on the tubercle bacilli
resistant to major antituberculosis drugs and of the
other drugs on the ethionamide resistant bacilli were
examined by following changes of the rates of resist-
ant populations in the strains.

Six strains were used which had been isolated
from the patients administered with antituberculosis
drugs previously. Those strains were proved as
partially resistant to one or more of isoniazid,
streptomycin and PAS. Also the ethionamide resist-
ant variant of HgRy strain was used which had
been obtained by serial cultivations in liquid media
containing ethionamide.

Dubos’ media without and with 0.57 of ethio-
namide per ml or other antituberculosis drugs in
the subinhibitory concentrations were inoculated
w.th these strains and incubated at 37°C for a
week. Before and after four to ten transfers every
seventh day, the rates of drug resistant populations
of each strain were examined by the cultivation on
Ogawa’s egg media containing different concentra-
tions of the appropriate drugs.

The effect of ethionamide on population of the
strains resistant to other antituberculosis drugs was

as follows :

1) The rates of the hiéh grade drug resistant
individuals in the isoniazid resistant strains evi-
dently decreased after the 4th and the 8th transfers in
liquid media containing 0.5 7 of ethionamide per ml.

2) The difference betwgen decreases of the strepto-
mycin resistant populations by the transfers in
media containing no drug and of those containing
ethionamide was significant.

3) The same result as above was obtained with
PAS resistant strains.

4) With the double resistant strain to streptomy-
cin and isoniazid, the decrease of resistant popula-
tion was detected at the same rate after the trans-
fers both in media with and without ethionamide.

The effects of antituberculosis drugs on ethio-
namide resistant strain were as follows :

1) The rate of bacterial population of the ethio-
namide resistant strain was unchanged even after
eight transfers in media containing no drug and
containing the appropriate drugs at concentrations
of 0.017 of isoniazid per ml, of 0.57 of strepto-
mycin per ml, of 0.17 of PAS per ml, of 0.57 of
kanamycin per ml, of 250 7 of pyrazinamide per ml
and of 2.57 of cycloseline per ml.

2) With the mixed strain which was composed
of ethionamide resistant variant and original sensi-
tive strain of HyRy in a ratio of three to seven,
the complete loss of the populations resistant to

50 7/ml and 100 7/ml of ethionamide was observed
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a fter four transfers even in the media without
drugs.

In summary, the populations resistant to isonia-
zid, streptomycin or PAS in the strains of tubercle

bacilli were more susceptible to ethionamide than

269

the sensitive ones.

The difference of susceptibility to the above vari-
ous antituberculosis drugs was not significant be-
tween the ethionamide resistant and the ethionamide

sensitive populations.



