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alpha-Ethyl-thioisonicotinamide (Ethionamide,
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Fig. 1. Development of Ethionamide
Resistance in HgZRy Strain
(Effects of isoniazid, PAS and sulfaisoxazole)
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Fig. 2. Development of Ethionamide
Resistance in Hg Ry Strain

(Effects of streptomycin and kanamycin)
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rlee BtATIX, 1%, 2% 57/cc, 31 107/ce, 4
£ 207/cc, 5% 107/ce, 61 50T/cc, T1L, 81U
100 7/cc THbH, 98, 10f% 1007/cc i bHEE X R
¥, PHRC & Bt R OBEY B % 72D, PAS
0.17/cc ptATIE, 1~3fUX 57/cc, 4L 107/cc,
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AZbh, PR X AMEHROBERBDB IO,
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h, 6f0x 107/ce, 7L, 8L, 9fRUXTBV 57/cc T
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h, B X s TH it B O 2R A ED b hic,

Fig. 3. Development of Ethionamide

Resistance in H, Strain

(Effect of isoniazid, PAS and sulfaisoxazole)
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Fig. 4. Development of Ethionamide
Resistance in H, Strain
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Fig. 5. Development of Ethionamide
Resistance in Suita strain
(Effects of isoniazid, PAS and sulfaisoxazole)
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Fig. 6. Development of Ethionamide
Resistance in Suita Strain
(Effects of streptomycin and kanamycin)
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EROBENRARS NI, SI 107/cc AT, 1404
57fcc THHIEEh, 2%, 3fuU 107/cc, 4L 10
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TREIEXh, 3R%i% 507/cc, 4~ 7 RITEV 10 7/cc,
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hbhoY, SM ot X oTHiEED TH #4453
LEHCRE T H5EEOHENRED L LB BEHAHL A
bhize KMO.17/cc BtRTIL, 1~ 3% 107/ce,
4% 50 7/ce, 5fRUTHV 10T/cc fHIEA AR HR, 61K,

" HBE KEF

7 R 50 7/ce, 8 fRLAH 10 & T2 100 7/cc TRHIEX
n BEEMEHROBENRA LRI
28 2. #EEO INH m&ﬁﬁ(:d’s;lf’i\'
TH B0 %

Wiz INH it s Xig+ TH gtH O R B2 RE
THLDCARERERELTIs2C

KRR LU - BRI HeRy #%, 5T Du-
bos Wfkiziik vy, HEIRTERE AETH . 55
Ao INH EE lec 4 0, 0.01, 0.05, 0.1, 0.5,
1, 5, 10, 50, 1007 ¢ L, TH X 17/ecc ©ish X 5%
MUtco ERBFIRT7 TR LI, Tiebb INH B
HTI}, TORIRBHIEBER 14/, 2fU% 0.05
Tlee, 3480.57/cc, 4% 57/ce, 5, 6% 507/cc
Th--rco INH-TH $tABOLTHIL1~ 3L 0.05
Tlee, 4, 54U 0.57/cc THotend, 6RHIIZH

Fig. 7. Development of Isoniazid Resistance

in HgzRy Strain
(Effect of ethionamide)
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Studies on the Development of Ethionamide
Resistance and Its Inhibition in Tubercle Bacilli

It has been well known that ethionamide has no
cross resistance to other antituberculosis drugs ex-
cept thiosemicarbazone. And the drug shows remark-
able effect, especially in the treatment of drug
resistant cases of pulmonary tuberculosis.

The resistance to ethionamide of tubercle bacilli
has been supposed to develop as in the case of other
drugs. The author studied this problem using the
original susceptible strains, HyzRy and Hj, and stre-
ptomycin resistant Suita strain. The development
of ethionamide resistance of each strain was tested
by a step-by-step method every seventh day in
Dubos liquid media with subinhibitory concentration
of ethionamide. The patterns of resistance develop-
ment in these cases were compared with those in
the media containing ethionamide and other anti-
tuberculosis drugs, such as isoniazid, streptomycin,
With H; and

Suita strains, the development of ethionamide resis-

PAS, sulfaisoxazole and kanamycin.

tance was significantly retarded by the addition of
0.17 of PAS per ml, while with HgRy strain it was
not effected by the same procedure.

The combined use of ethionamide with 107 of
sulfaisoxazole per ml, 0.17 of streptomycin per ml

and with 0.17 of kanamycin per ml was slightly

efective to retard it with all of these strains, while
0.0057 of isoniazid per ml had no effect with any
of them.

The inhibitory effect of ethionamide on the devel-
opment of isoniazid resistance was also studied by
The addition

of 17 of ethionamide per ml showed no retardation

the same method as described above.

of the isoniazid resistance after six tansfers in
Dubos media.

The catalase and peroxidase activities were tested
H37Ry and

H, strains resistant to ethionamide at the concen-

by the method of Dr. Tirunarayanan.

trations of 10, 50, and 1007 per ml showed the same
enzymatic activities as in the original strains, where-
as the isoniazid resistant strains revealed a marked
loss of enzymatic activities.

In summary, the combined use of PAS with ethio-
namide presented a retarding effect on the emer-
gence of ethionamide resistance as shown in the
experiment, but the effect was somewhat different
among the strains used. Streptomycin, kanamycin
and sulfaisoxazole also showed some retarding ef-
fect, while isoniazid revealed none.

Ethionamide had no retarding effect on the emer-
gence of isoniazid resistance of tubercle bacilli.

The ethionamide resistant strain reserved activi-

ties of catalase and peroxidase.



