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SENSITIVITIES OF ATYPICAL MYCOBACTERIA
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I. Sensitivities to Antituberculous Drugs

Fumiyuki KUZE, Sadao TAKEDA and Nobuo MAEKAWA*

(Received for publication February 14, 1974)

The sensitivity of 36 atypical mycobacterial strains to various antituberculous drugs was

studied in vitro using Dubos Tween Albumin liquid medium. The drugs tested were SM,
PAS, INH, KM, 1314 TH, CS, VM, EB, DAT and RFP. The atypical mycobacterial strains were
made up as follows : 5 strains of photochromogens (M. kansasii), 8 strains of scotochromogens

and 23 strains of nonphotochromogens (M. intracellulare). One strain of Mpycobacterium

tuberculosis, HgRv, was also tested in the same conditions as a control.

Any drug was evaluated tentatively as sensitive to these strains, if its Minimal Inhibitory

Concentration (MIC) was 0.78 mcg/m! or less,

tuberculosis Hg;Rv.

or within four times of the MIC against M.

On the basis of these criteria, over fifty per cent of the photochromogenic strains (M.
kansasii) were sensitive to SM (60), INH (80), 1314 TH (100), CS (100), VM (100), EB (100),
DAT (100) and RFP (80). (The numbers in the parentheses are the percentages of the sensitive

strains.)

Likewise, over fifty per cent of the scotochromogens were sensitive to CS (100), VM (75),
EB (100) and RFP (75), and over fifty per cent of the nonphotochromogens (M. intracellulare)
were sensitive to CS (100), EB (83) and RFP (57).
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L, Group IV @128 (VEEH) c3RSHOR 2
BN ETRY 5N E WD T ETHB, 2D
LB RMEE (LT AM fELBET) OBRE L %
2B EEEDTERTREZ L THOT, EEL, AM
ErR T A LEREORFL, £BNCHERIECLET
% & M. kansasii FEXBRL LBDTE, B ICHEKIE
KT HZEL, —B LI EFEREOHADHEILINT
Witho BRRHEDOD BH LWEFEREH OBRHE
¥hBHLIAHTHBE, ThEFAMKICTEDIKETREY
—EB L-RREANTORZIROBR 2TV, AM fE
T 5 ERAOEEYEFETS - L ABETHH
5 LBbhb. bhbhid BT —EC LBVEK
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I. XBHELROTICHE

1) fERBEk

HRET 1% NIETHARFEF LT 5 AM 36 #*
(IFE5 Bk, LHES KK IHE 23K VKRR
Bt L7, PR E LT M. tuberculosis HyRv # 0 &%
4 FRFICRE Lico

2) EBHE
1% /g 3 8RS8 37°C TH:#E L 7= B % Dubos

Tween Albumin YAz B L, 2 %D 1 BRE5
BERY AV, ARMREET BB v Al E
) 1.0mg/m! OEREER L, £ D 10 EHREKD
0.1ml (ca. 0.01 mg) %8 Lic, BREMHEEICD
% Dubos Tween Albumin W% fivs, HIEIT
37°C %53 2 BREIKICAT O, FAIZ, ¥ T 100 mcg/
ml DREXEE T 5 EEFFFI% 9BEMERL, B 10
FIEF LS oW RREH & Lico

REZW OB, ThEhOEF D Minimal Inhibi-
tory Concentration (MIC) % $“>T/R L1z, &EKES

L7-3#h%, SM,PAS,INH,KM, TH,CS, VM, EB,DAT
X RFP o 10 EETH %,
II. £ 8 K &

F1e# MIC # /R LEBEE > BHFICER LTS

* WRZBREFEDO AM
I8 : M. kansasii 5 #k (P8, P18, ATCC 12478

D3BKOfl, kKEBEILLOSHK MY ST

IR : M. scrofulaceum 2 #k (P6 ¥ Xt ATCC
19981) Tap-water scotochromogen 6 # (&3}
BE XD OSHEK)

MBE : M. intracellulare 23 £ (P 39, P 44, P 45,
P47, P48, P49, 100616, 121326 o #iko ik
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Fig. 1. Cumulative Percentage of the
Nonphotochromogens Inhibited by
Antituberculous Drugs (1)
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Fig. 2. Cumulative Percentage of the
Nonphotochromogens Inhibited by
Antituberculous Drugs (2)
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1) SM :
IBE (M. kansasii) T3, 5 #3t 0.78 mcg/ml 7
b 1.56 meg/ml %R L, HWEHRFHI—F L TW
%o
DIHETIE, IFECH~NS & X b REHEL,
1.56 meg/ml 7x\> L 3.13 meg/ml 1 6 Bkt LT
5o
WHHE (M. intracellulare) -¢i% MIC i3 0.39 mcg/
ml LUFA 6 100 meg/ml L Bz ddtcoTx D, D
TREMEITRIT, X2HIOR 1D L L, 0.78meg/
ml LITaR LD, 2REBKON 17% Lk
Vo ¥TIREALOMBEIZ SM It LTRSH » #
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Table 1. Sensitivities of the Atypical Mycobacteria to Antituberculous Drugs (in vitro)
MIC mcg/ml
Group No. of
Drugs A
(Runyom) | strain [ _ o ’ 0.78 l 1.56 l 3.13 ’ 6.25 12.5 25 50 2100
I 5 3 2
T 8 1 2 4 1
SM I 23 2 2 3 2 3 3 4 2 2
HgRv 1 1(0. 156*)
I 5 5
I 8 1
PAS b 23 1 22
HyRv 1 1
1 5 4 1
T 8 2 1 5
INH m 23 1 1 1 7 2 6 5
HyRv 1 | 1(0.05)
I 5 5
I 8 2 4 1 1
KM m 23 7 4 9 1 1 1
HgRv 1 1(0.156)
I 5 3 2 .
I 8 2 3 2
TH m 23 3 1 3 4 12
H37RV 1 1
1 5 5
I 8 2 2 4
cs m 23 1 15 7
Hg,Rv 1 1
I 5 4 1
I 8 3 1 2 2
VM o 23 2 4 4 6 3 2 2
Hs',RV 1 1
I 5 1 4
I 8 5 3
EB m 23 3 6 10 2 2
Hg,Rv 1 1
I 5 1 3 1
I 8 1 7
DAT o 23 1 1 3 1 17
Hs-,RV 1 1
I 5 4 1
I 8 4 2 1 1
RFP o 23 8 5 2 1 1 2 1 1 2
Hs-,RV 1 1(0~ 02)

* The numbers in the parentheses denote the MIC against H;;Rv.

it X 5 Th 5B,

2) PAS

FIRRTZEL, B LT RTOEBKEM, 25meg/
ml ¥t Fhll kD MIC %R L7,

3) INH

MIC ¢ 0.78 mcg/ml LAUFDRZMER Lcd DI,
IHED AKROAT, IHE IHERCREALDE
Bt 12.5meg/ml LI ED MIC #/RLTW5,

4) KM

IBFEL5 k3t 3. 13 meg/ml 77 L, HHED, 8
g4 B2t 3.13 meg/ml AR LTV 5, MEE O iz

KM e LThis b BZHO D 5K D HL, R2HX
OR1wRTIEL, # 48% H 0.78meg/ml F =i
FHUATD MIC %785 Lico

5) TH

IHETIE, T 3.13mcg/ml 7\~ L 6.25mcg/
ml © MIC #/RL, HyRv koD 1.56 meg/ml 123\
IR, OHRETTEAEDOEKM 25 meg/ml Y
D MIC %7 L1,

6) CS

CS ©whf32% MIC (33 XTOEA 6.25 meg/ml A
b 25mcg/ml D % ;5 L, HgxRv #ko 6.25 meg/ml
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Table 2. Sensitivities of the Nonphotochromogens to Antituberculous Drugs (in vitro)
——Cumulative percentage of strains inhibited—

MIC mcg/ml
e
<0.39 0.78 1.56 3.13 6.25 12.5 25 50 =100
No. of strain 2 2 3 2 3 3 4 2 2
SM 23 % 8.7 8.7 13.0 8.7 13.0 13.0 17.4 8.7 8.7
cumulative % 8.7 17.4 30.4 39.1 52.1 65.1 82.5 91.2 100
No. of strain 1 22
PAS 23 % 4.3 95.7
cumulative % 4.3 100
No. of strain 1 1 1 7 2 6 5
INH | 23 % 4.3 4.3 4.3 | 30.4 8.7 | 26.1 21.7
cumulative % 4.3 8.6 12.9 43.3 52.0 78.1 100
No. of strain 7 4 9 1 1 1
KM 23 % 30.4 17.4 39.1 4.3 4,3 4.3
cumulative % | 30.4 47.8 86.9 86.9 91.2 95.5 95.5 95.5 100
No. of strain 3 1 3 4 12
TH 23 % 13.0 4.3 13.0 17.4 52.2
cumulative % 13.0 17.3 30.3 47.7 100
No. of strain 1 15 7
CS 23 % 4.3 65.2 30.4
cumulative % 4.3 69.5 | 100
No. of strain 2 4 4 6 3 2 2
VM 23 % 8.7 17.4 17.4 26.1 13.0 8.7 8.7
cumulative % 8.7 26.1 43.5 69.6 82.6 91.3 100
No. of strain 3 6 10 2 2
EB 23 % 13.0 26.1 43.5 8.7 8.7
cumulative % 13.0 39.1 82.6 91.3 | 100
No. of strain 1 1 3 1 17
DAT | 23 % 4.3 4.3 13.0 4.3 73.9
cumulative % 4.3 4.3 4.3 8.6 21.6 25.9 100
No. of strain 8 5 2 1 1 2 1 1 2
RFP | 23 % 34.8 21.7 8.7 4.3 4.3 8.7 4.3 4.3 8.7
cumulative % | 34.8 56.5 65.2 69.5 73.8 82.5 86.8 91.1 100
EREER L ADI, I#W3 DAT kxt LTt HyRv ¥k g iR
7 VM RELXFOTV D, THE L MBEILIZEA L OBEEER

IBEO 484 1.56 meg/ml o MIC #7/7L, HgxRv
oD 0.78 meg/ml ZE {, FA-LFFED 3K 0.78
mcg/ml #RL, Zhd HyRv o MIC L [ UfE%x
LT, MBEEIE, SM il CRE Mz E%E T, MIC
% 1.56 mcg/ml & 100 meg/ml LA Eiwq 4 L T\
60

8) EB

IBEL, HyRv #E2t 0.78 meg/ml #/RLTW5D
CHARB L, hin b BEHE A, 48k 3.13 meg/
ml © MIC #/RLTW5, IFEIZbH h BRZHX
»5X 5T, 5kt 1.56 mcg/ml @ MIC R L1,

MBEEI, LROBWEIHARDS EPPRZH LKL,
3.13mcg/m! LA FD MIC »RTHHKIZH 83% ThHo
oo

9) DAT

12.5 mcg/ml A kD MIC %75 Lic,

10) RFP (Rifampicin)

I#E 0.78 mcg/ml 7o\~ L 1.56 meg/ml » MIC
AL, TR 6K 0.78 meg/ml LIF%R LT,
WEE T, MIC % 0.39 meg/ml LI FA5 100 meg/
ml Ll B e D TRREZHIITRE%E TH B A, 0.78meg/
ml PITFD MIC #/R LD 57% R Sht-D
MNEHE I,

Pl E& BRI 2 b Te s, in vitro TORZMH:
T ABL MIC ofsfEDAR TR, MxT M
tuberculosis ® MIC * DRI # N 2 = & HAHEE
MEBbhb, FZT1OoDKMES R, HuRv #ko
MIC #% 0.78 mcg/ml LI FD# A1k, 0.78 mcg/ml ¥
X ERTF D MIC %58 Lic AM %, {Ric +D3KH
CRZERDB L L, ThMEHO HaRv Bkie w35
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MIC #3 0.78 mcg/ml L) E#7R L&y, * @ MIC
D4fED MIC %73+ AM B C—IERSH O 555
LT, Hg AM oA T REI% Y RTS
ERDZTELTH 5B,

SM T, IHED 60%, LHHEO 15%, MEEO
17.4% » in vitro DREEM 4>, PAS & LTIt
LSRR oy, INH BIL T3, IHE
D 80% DHEMNEZHAFHL, T HE, o HEIKRT
HAev o KM CRRIIHE D 47.8% CRESHR AL R
BOHRT, IHHE, TEEIIRIEIT .

TH iz I BED 100%, IHED 25%, NEEOD
13% HREZHERT,

CS iz T BB, IHE, DAt 100% BZir
ARLTW5%, VM izt LT, IEED 100%, LHE
D 75%, MEED 26.1% NREHLYTT,

EB X IHE, IHEOTNTY, FRILIFEEOD
82.6% MNREZMA/RL, DAT I IFEMN 100% &
ZMEARTORT, TIHE, IEEIRZTEIIR,

RFP wBdLTix, IMED 80%, LHED 75%,
M#BD 56.5% »REZHLFO,

U EDR#Y, BD Group FIKBEL, Lk~
¥, £ Group DEEED 50% Ll ENEKSHLEHES
LHEBEINEARTIETELRDOEL TH B, T
bbb IEEIL, SM, INH, TH,CS, VM, EB, DAT, RFP
D PAS 1 X008 KM %R\ - 8 EOEFINEZE R
L, LBk CS,VM,EB % X1° RFP 0 4 #iAt
F A UCIEEE I, CS, EB 35X 0° RFP Ai—
IR R R OT\ T,

II. == E S

 AM DHEBFIC T B REEZ B LT oM By e
HEHTHE VY, BROLEARF OF RS KT
WHHONEL, TRENRAWIEM & MEDIAEH
Rich, FRCHEETSZLIRETH S, AFLUSAD
AM DORRZ BT 5 WM # AEEICh DT E L
% Dz Burjanova & Urbancik!® 032155, “h
*#ZB LT Runyon ® Group Filic AM DRZHD
WTDERDBREFFLDBLRDITELLSTH D,

1) IEHE (M. kansasii) OREZH
SM,INH,PAS B§L T}, b FEUERE LTS
Evis hREFHAMELY, T PAS © LTz
AL DEBEAEBEMEY R LTS, ThKRLT, =
wiEEKIcH B TH,CS,EB 3 XU Isoxyl &iXRIF
RS HEEOLDOMNELW, v PEBKELIIFRALT
B o b DA E L, Isoxyl k5435 M. kansasii
DREEZHIENATEL, AERECFEAL> LD
BERYH %,

2) ILIHEOBEHE
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THEORZTHE L TIBEIrE v Fi—% R\ T
W35%, SM,PAS,INH 2B LTI L A & DBEHEN
EEOMMELFESLHBE LTV 5, Virtanen O i &7
TiX KM & VM o LTRBL IR E.E 2 B 5 &
LT3, ZOM CS IR LTRREZMED DB & DHED
BRT5,

3) MEEORZH

BLTIREAEDHREEACH LTEL 78 LT W
Bo 2, 3 DR|EIDTIL VM,CS,SM i3t LTH B BE
DRFMLRED T B, WL SO EB o LT
REMERD O L OBELH B,

FUUAA Rifampicin B LTI1E, #ic AM DR
ZFHE 5 LA Rynearson 51 0 & aihh 7THI10
agar ¥ AW T OB YLD L, IEHEO M. kansasii
AM O TRBELREZHLASD, 0.64d mcg/ml TFE
IELTw5, A IFECE TS M. marinum 23,
1.25mcg/ml »3 5 2.5mcg/ml ® MIC ;R LT\ 5%,
Group Il BT AHETIE, REHDOD B Lvbhb M.
scrofulaceum T34 { DERE A 10 meg/ml §ij # T,
TR BEMEM R E S D5 M. gordonae Tk 0.64
meg/ml FHTHIEIRTWS, LERDTHL M
M. scrofulaceum ¢ M. gordonae D EE & [ i 1L,
RFP T2 RRZUHOHETHEEDEN DB ERE L T
W3, Group IIl B3 5HE&E X, TFhd MICix 10
meg/ml HIRL, BREHZEVGEVS,

DERFENROREZTB L b DTH D, AHT
DEEX BB L, RIVIL 6 D scotochromogen & 5
#kD nonphotochromogen 1z > \» T, —&kIFLFERKFID
SM, PAS, INH B U TIRRRZ A MEL, ZRITERH
D KM, EB S i3 LEFE ORI T EH5HEY
BOoOTwWBb I ExHME LTV 5H, BED I in vitro
TEE LT2HBADZE % 5 L, photochromogen
xt LTy, INH-VM, INH-1314TH o f#t f 2%, sco-
tochromogen i % L T}, INH-VM, INH-CS, INH-
KM offf»%, #F7- nonphotochromogen %t LTiZ,
INH-EB, EB-VM Ot HFANEH ThH 27 & LT
Wb, TFH® 1% Group I 4 #, Group II # 40 #f,
Group III 7 100 Bk D, WFhb RERGH» S HHES
e, b LRBRENICHESEERY AV, ThboD
EEHARE LT 5 2%, Group I it TH,CS 1o
FHMNE DS R, Group II €3 CS 1z, ¥ 7= Group
III B LTI, & EAETNTCOHBEAICHNE: %
T2, CS WREZHS LAREmMED S DOnH T Lk
BREL T3, FIhb OB, KBBEEHEDK
BRGIOER E KENINE LTV B,

Pl AEBIVHENAEORE L, SEIOHLALAD
B L TR %5 &, Groupl » M. kansasii i
BILTix, bhbh DR T, SM,INH, TH,CS, VM,
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EB,DAT,RFP itinie b OREZMDZED L h, PASKKE
EOMtErx B LTwBZ &, DAT ke VUEKE IS
Lo WREZH X OTWA Z &, Eic RFP 1 0.78mcg/
ml p5 1.56meg/ml D MIC #HD0TW\W5B = & i1,
TRTERDOBEC—FK LT\ 5, M. kansasii JEDOH
FRWBILT, SM-PAS-INH $fHT3% 80% T < DA%
WA BT3B Fischer HDHED # 11 UL LT,
—RGREZAFITH M. kansasii JEiCk LCTiddic h OF
BHRENRBHBZ LIT—RCBDONRT VB, TR
BEFHD 5B ThinnA 3T RFP 0Bz ATIC I
THURLZ I OTHLNR EhDDH B, HEoz
X, Group I © M. kansasii FEwBI LCiEHX7c
KRR BB L5TH Y, (bEEECH 5t
MET3B,

Group II RETAHEKORZOWTIE, bhb
hoOB# T3, CS,VM,EB,RFP it —[ED RS AT
bhicsl, SM,PAS,INH B L CTIHRERZHD WS &
IELDORE E—FKT B,

Group III B3 3EkicoOWTit, bhibhiz CS,
EB,RFP —[GORZHLXED TV B0, KM, CS X
U EB B LTI AEEM Y RET 2REOVIVE B 523,
RFP B LT, Rynearson b D& T1x, MIC ik
10 meg/m! FIEE T, HHDOEIXD S 5 M, bhbhORK
BMEDPLENRDD L B3, BRI LTILA
518 o #H4 ¢ix, RFP % Group III » M. intracel-
lulare JERZ D Tit, BRIZZ L, #E5HKEE 1~2
7 R —Re e AR, FlBl by T ¥
TWE LT3, i LbhbhORFETH, 23 B
13 #ix 0.78 meg/ml ¥ 723 L hIAT D MIC %75 L
2, fBokki, 1.56 mcg/ml D MIC % 37533 D2 b
100 mcg/ml [ koD MIC #r33 O % Tl T /ARE
CHA LT Wil xR Lt F4SERRBLE LT
B L HyRv #0 MIC 3 0.02mcg/ml T & b,
0.78 meg/ml ¥ iXFhLATO MIC #5R3E#)EY—IG
REHEL Lichhbh OXEEN, Fic RFP B LT
RNTH o7l &b Bk, BHEEYH L CEE
By *ET5LBbh b,

Iv. # EC

36 Bk AM (IRBEES5#k, NREEBH, IHHE 23
) AV, in vitro L B1T 5 PIEEFIC T 5 RZ
R Lico 4E{#FH Lz Dubos Tween Albumin %
BRI ET HRZEIRDZ L TH B,

EH B9E KT

I 88 (M. kansasii) %, SM, INH, TH, CS, VM,
EB, DAT, RFP &, LEEx CS, VM, EB, RFP g,
¥4 I 28 (M. intracellulare) %, CS, EB, RFP &
Fheh 50% D EOBEEIAREREL R Lo

L, hbOREL, SM, PAS, INH, KM ¥ X
U RFP B L it 0.78 mcg/ml ¥ 7= ix F h AT
MIC #R3E#%%, TH T 6.25mcg/ml ¥iixth
LAF, CS i 25 meg/ml ¥7ciz AT, VM, DAT,
EB ¢i3, 3.13mcg/ml ¥icizth Ll T MIC %R
THhkY —CREZEDOS B DL LTHELALLDTH
Z)O

FHRIXOEE X, 46 ARARERRFERES (B
464F4H) TRNTRELR.
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