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SENSITIVITIES OF ATYPICAL MYCOBACTERIA TO VARIOUS DRUGS

V1. Sensitivities to Sulfonamides and the Combination
of Sulfamethoxazole and Trimethoprim

Nobuo SAKURAI* and Fumiyuki KUZE

The sensitivities of atypical mycobacterial strains to sulfonamides and a combination of
Sulfamethoxazole (SMX) and Trimethoprim (TMP) were studied in vitro using Dubos Tween
albumin liquid medium. The atypical mycobacterial strains were chosen from 35 strains, includ-
ing 4 of M. kansassi, 4 of M. scrofulaceum, 19 of M. avium-M. intracellulare complex, 4 of M.
fortuitum and 4 of M. chelonei, and, in addition, one strain of M. tuberculosis (H37Rv) was
also included for comparison.

Among the sulfonamides, Sulfisoxazole (SIZ), Diaphenylsulfone (DDS), Sulfamethoxazole
(SMX) were studied and also a combination of SMX and TMP (SMX-TMP, 5:1) as well as TMP
alone were included in the study. Among them, the SMX-TMP (S-T) showed the most potent
activity to almost all strains tested. This combination inhibited the growth of more than 70%
of M. avium-M. intracellulare strains in the concentration of 31.3 ug/m/ (concentration as
SMX), while none were inhibited in 31.3 ug/m/ by SIZ, SMX and DDS. The activity of S-T
parallels that of Kanamycin in our previous study.

The activity of S-T was evaluated in the combination with Kanamycin (KM) and Rifampicin
(RFP). KM, RFP, S-T, and three combinations of these drugs, S-T-RFP, S-T*KM, S-T-RFP-KM
were tested using the same strains and methods. The ratio of combining drugs in this study
was uniformly 1:1:1 except Trimethoprim, which was 0.2.

As a whole, the combination, S-T*RFP+KM was more potent in its inhibitory activity than
S-T+KM, RFP or KM. The concentrations which were necessary to inhibit the growth of more
than 80% of M. avium-M. intracellulare strains were 50-100 ug/m! in S-T;3.13 ug/m! in RFP;
12.5-25 ug/ml in KM; 0.39-0.78 ug/m! in S-T*RFP; 1.56-3.13 ug/ml in S-T+KM;0.2-0.39 ug/
m! in S-T+RFP*KM, respectively.

The combined regimens of S-TRFP and S-T*RFP:KM seem to be worthy of further
investigations.

* From the First Department of Medicine, Chest Disease Research Institute, Kyoto University, Sakyo-ku,

Kyoto 606 Japan.
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W% AM35% (M. kansasii 4 %k, M. scrofulaceum
4 ¥k, M. avium-M. intracellulare complex 19 Fk,
M. fortuitum 4 ¥, M. chelonei 4 ¥%) %@ EAHH L,
ZHIZINZ M. tuberculosis 1 % (H37Rv) # M@t
BolzdHGW, D9 H M. kansasii 1 ¥k, M. scro
fulaceum 2 %k, M. avium-M. intracellulare complex
138k, M. fortuitum 1 ¥RIZAH AM JE R EWEIE H & D
SrBERR T, Ml TMC (Trudeau Mycobacterial Col-
lection) 2 & $£ 4, 19754E1C Trudeau Institute L V)
FEDLANCHEINLDTH D, ZNHDHHKYD
ETAMIERE L) DGEETH 5,
2) EBRFH:

1% /NI$EHIc 3 BMB7T°C THE L 728 (M. for-
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albumin BAKEEHICFE L, 2K L 722 1 BRIsEEH
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v, WIREYZ g (Filg <) 7 2882 B e+ 5)
TH1.0mg/ml DB % fER L, % 01015 %R B
70.1ml (FEICL T#0.0lmg) 2R 72, HEH
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R A TH L 2 EEAERR 2 ER L, HEIR37CT
W% 28 (M. fortuitum & M. chelonei Tl 1
M) #EFBICEM L, B3 Minimal Inhibitory
Concentration (MIC) # % - T/RL 72,

A ERET L 2 E 32 L7 7 # D Sulfisoxazole
(SIZ), Diaphenylsulfone (DDS), Sulfamethoxazole
(SMX) @ 3%z fm 2, Trimethoprim (TMP), i
#%# TH % Rifampicin (RFP), Kanamycin (KM)
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FTSE DIBE £ THRL 72,
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72BEEt &, S-T, RFP, KM, S-T-RFP, S-T-KM,
S-T - RFP - KM D&t & 1243 TERL, »Fnd
R EBAFRINI20EER L, 208 3 sy &
L7z, BitigEiZ w3 2.0ml THIE TLIAAE BT
W LOEH L 1,0004g/ml (7275, S-T Tlx SMX
1,000ug/mil, TMP 200ug/ml), # % Tl FEHE 455
4 100ug/ml (7272, S-T Tix SMX 100xg/mi, TMP
20ug/ml) & L 72,
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|12 & Wik (B) 2 xiz SIZ, DDS, SMX, TMP,
S—T mMIC (S-T ! _#o W3 SMX & LT MIC)
B L2, ZNSOEFIZ T LHIE TV,
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Table 1. Susceptibilities of Atypical Mycobacteria to Sulfonamides Dubos Tween albumin Medium (Inoculum: 0.01 mg)

Species No. MIC (ug/ml)
& of Drugs
Complex Strains <0125 025|05/1.0] 20 |3.9]|7.8|15.6]31.3 |62.5| 125 250 2500
Siz 1 a 3
DDS 1 1 24
M. kansasii 4 SMX 1 sl 3
TMP 1 1 1 1 a
STH| 19 1 1 1 a
SI1Z 1 1 1 1
DDS 1 1 1 1
M. scrofulaceum 4 SMX 1 1 1 1
TMP 1 3
S-T 3 1
. SI1Z 1 1 1 1
M. avim: DDS 1 2 |1
M. intracellulare
c i 4 SMX 1 2 1
ompex TMP 1] 1 1 1
(TMC)
S-T 2 1 1
M. avium- f)llfs 2 |1 ’ Z
M. intracellulare
Compl 11 SMX 2 9
m‘:;: ) T™P 4 |23 |2
pan ST 2|1 113 |3
S1Z 1 1(1) {6 (3)
M. fortuitum DDS 1 1(1) |6 (3)
& 8 SMX 8(4)
M. chelonei TMP 1 7(4)
ST 11t 1 INCORINCORRNCY) 2
Notes 1) Combination of SMX and TMPin 5:1. 3) Numbers in the parentheses denote M. fortuitum.
2) MIC as SMX. . & M. tuberculosis (Hz7Rv),
%)
100t
901
80+
O
&
8
§ 70t
2
> &
Y] .
o 60+ &
2
g=]
3
= 50t
g J
5}
ao} yd
30} y
20} /
10}
0 " + 1 1 1 1 N ." 1 1 "
£0.125 025 0.5 1.0 2.0 39 7.8 156 31.3 62.5 125 250 5005

MIC (ug/ml)

Fig. 1. Cumulative Percentage of M. avium-M. intracellulare Complex inhibited by
Sulfonamides (11 strains).
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tracellulare complex, M. fortuitum, M. Chelonei O
ETIZZOMERD ) »abi s, MEE L TRETL 72
M. tuberculosis (H37Rv) L [WkETH 2 »5, SIZ &
S-T#'E L MIC 2/RL TV 2045 H &7z, AM %
B L o Tld MIC TH L0703 137\, £72 S-T
2B L TI3 M. fortuitum, M. chelonei 7c ¥ |2 4 M 8%
HYEZME DB R D 25 L2 DD & L7z,

HLIZAFR 5 BED M. avium-M. intracellulare Compl ex
LIBRIC D W CEHEFN B CROEE % R S bR B o B
BERLTZe ZHICK D E S-T Lfthod 4 #H & nz
IFHL2»THY, SIZ, DDS, SMX, TMP <Tii
31.3ug/ml LI FCRE DML X - BikklE 1 % 32D
LNy olznizx LT, S-T i3 31.3ug/ml THEIC
70% LLEOBBHAOFEEFE 2MHILL Twd, L7zd o<

Kok H 58 % & 8 %

M. avium- M. intracellulare complex |Z 35\ T &
SMX-TMP DHFR#EIZEBED LNz EE 2 5115,

LLE, SIZ, DDS, SMX, TMP, S-T o T3
S-T ND&H% in vitro THREHES DEDH 5 & & 2 &
nr,

F2128-T#E/ &L TZniz RFP, KM % % &
(S-T » SMX » %) IC#lA A bt 72, S-T-KM,
S-T-RFP, S-T-RFP-KM 7 3fEDRADBAH| B
N (FENTH243A (S-T TIF SMX) 2 LTo
MIC T%®R) # RFP, KM, S-T ®» MIC & ki €
BWAE(HE) 2L IR 720 OB T3 M. kansasii,
ARF 58D M. avium-M. intracellulare complex |2
S-T-RFP, S-T-KM, S-T:RFP-KM 7t & Dl 24
ORI L BHIEMRDOTEE S A LN D L 5 Th b,

Table 2. Susceptibilities of Atypical Mycobacteria to Various Combinations Including S-T

Dubos Tween albumin Medium (Inoculum: 0.01 mg)

Species No. MIC (ug/mQ)
& of Drugs
Complex Strain <0.003(0.006 [0.013|0.025 0.1 [0.2 [0.39]0.78 |1.56 | 3.13 |6.25 [12.5 | 25 | 50 |100=
S-T 1 a 3
RFP 3a 1
M. kansasii 4 KM ¢ ! ! 2
S-T-RFP 3a 1
S-T-KM A 1 3
S-T-RFP-KM 42
S-T 1 2 1
RFP 3 1
M. scrofulaceum 4 KM ! ! ! !
S-T-RFP 3 1
S-T-KM 1 1 1 1
S-T-RFP-KM 3 1
S-T 1 2 2 3 N
M. avium- RFP 1 1 3 1 2 3 1
M. intracellulare KM 2 1 2 1 2 3 1
Complex 13 S-T-RFP 1 1 1 1 1 1 6 1
(Japan) S-T-KM 1 2 3 5 2
S-T-RFP-KM 2 2 1 2 2 1
S-T 1 1 1 1
M. avium- RFP N 1
M. intracellulare KM 4 1 1
Complex 6 S-T-RFP S 1
(TMO) S-T-KM 3 1 1
S-T-RFP-KM 5 1
S-T 1(1)|6@3)
RFP 2(2) |1 (D) 2|2
M. fortultum KM 1(1) 1(1) 1 1 3(2)
& X 7 S-T-RFP 1(1)|1(1)|3(Q) 1 2
M. chelonel ST-KM 202) 301
S-T-RFP-KM 1 (1)* 1(1) 3() (1) 1

Notes a: M. tuberculosis (H37Rv).
*: Numbers in the parentheses denote M. fortuitum.



19834 8 H
(%)

100}
90+t
80~
70r
60
S0r

40t

Cumulative Percentage

30r

20r

10r

419

£0.003 0.006 0.013 0.0250.050.1 0.2 0.39 0.78 1.56 3.13 6.2512.5 25 50 >100
MIC (ug/m®)

Fig. 2. Cumulative Percentage of M. avium-M. intracellulare Complex inhibited by
Various Combinations including S-T (13 strains).
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MHIEEE (S-TIcB Tl SMX DEE) 3212
S-T T 50~100ug/ml, RFP T 3.13~6.25ug/ml, KM
T 12.5~25ug/ml, S-T-RFP T 0.39~0.78ug/ml,
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Bushby® (2 Mycobacterium tuberculosis 2% % MIC
&L, SMX I 1,000ug/ml L I, TMP (3 250ug/ml
(Peizer and Schechter medium) & ik L T\ 5%2°
FOBAMBIZHESL D Th e R EDL DA TIE
H37Rv#kC SMX 3 500ug/ml L) F, TMP |3 250ug/ml
Tho 72, A EKE L 211k DRI 4Bt M. avium-
M. intracellulare complex |22\ T MIC & Fikod
M. tuberculosis DR & K#EX WL 9 TSMX (Zw
Ly 250ug/ml b LIFZE NI ET, £72 TMP Tl
80% Ll _Foo#kh 62.5ug/ml 7 & 250ug/ml THRE # [
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