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DIFFERENTIATION OF MYCOBACTERIA BY THE RESULTS OF
SENSITIVITY TESTS FOR ANTITUBERCULOSIS DRUGS

Hideo MASATI*

(Received for publication November 8, 1978)

The sensitivity tests of Mycobacteria against various drug concentrations most vital for deter-
mining drugs for choice, but here in this report the auther studied whether it is possible or not
to differentiate the species of Mycobacteria by observing the results of routine drug sensitivity
tests and thereby intended to establish resistance pattern of each species without having the aid
of any specific reagent or implementation of other procedures.

Observation was made on the results of sensitivity tests on 6 different species frequently
isolated at clinical laboratories in Japan: namely, M. tuberculosis (55 strains), M. kansasii (7
strains), M. scrofulaceum (14 strains), M. gordonae (4 strains), M. avium-intracellulare complex
(24 strains) and M. fortuitum (7 strains) for the following 8 kinds of drugs at various concentra-
tions; SM, PAS, INH, KM, CS, TH, EB and RFP, on the commercial 1% Ogawa egg media.

As a result, 2 to 5 different resistance patterns peculiar to each species were established by
selecting 8 different concentrations of 5 kinds of drugs which showed conspicuous difference in the
results of sensitivity tests on the following combinations of various drugs: PAS 1 (¢#g/ml), INH
0.1, 1 and 5, SM 20, EB 2.5, CS 20 and 40. The possibility of differentiating each species thus
obtained were: M. tuberculosis 70.1%, M. kansasii 100%, M. scrofulaceum 42.9%, M.gordonae
1002, M. avium-intracellulare complex 78.22% and M. fortuitum 100%. Among the strains tested,
those misidentified or unidentified accounted for 29.7%.

The above-given resistance pattern for 5 different kinds of drugs proved that they were fully
acceptable as a preliminary method for differentiating 6 species of Mycobacteria frequently isolated

in Japan.
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BZETHRTTIL, ThOEAEBEOIEHIM: 5 — v
HRETZ LI IDT, NIHMEEENOERE LTS
ALI>Ew530TH%B, :

SO L FLRRRIC b BEOEHE, BELRED
DIIFEZ TS 5 7e DI B TH 5,

ERBRFZB LU

BRI RBE R R AR C o L i B T e
FEEREN & T B, Mycobacterium tuberculosis
55 %k, M. kansasii 7k, M. scrofulaceum 14 ¥k, M.
gordonae 4 ¥, M. avium-intracellulare complex 24
B, M. fortuitum 7 RROFHIILBRA FV, HIEO 1 %
JIT RS B2 L,
DU THRFY EFEIC R TN 5%, & 2 CIRaiB & [
CHREREBE R L csgaiittk e &2 T & Lic,

FER Lo PS4 30 X Ot rc & 3 h i SR pe
(3 (pg/ml) TRD =k & TH %, SM20,200, PASI, 10,
INHO0.1,1,5, KM25,100, CS20,40, TH (1314)25,50,
EB25,5, RFP10,50 o 8 ¥I17T¥EETH 5,

FHURREEE I B 3 5 HURG AT P2 D A Ao T 1k 3R
TIRTERDL DI D, ZhBIFITKHT 2 ZBHED
M EREEE 2 HZE L, WRMIC R AR DEDE L
P OEENEL I, (LD SM 20pg/ml ¢ M. for-
tuttum & X0 M. avium—intracellulare complex (34
W, 2 W IEWIERAY R L, M. tuberculosis
X M. gordonae VHMEWTHMER, 55 IHERZHELRL

1~ 4 BREBCHE Lie, itk

M OEbHE E5E

72o E7c SM200pg/ml TIEE S PR AR LA BRI
Rt

PAS1pg/ml Tt M. tuberculosis %5\ Cit, &0
HEC B TL el chor, PAS10pg/ml <
1% M. kansasii 93T ERY R U,

INH 0. 1pg/ml T3 M. tuberculosis B\ ~Cit, &
DOBEE b 2P D TR W R Y RL, % i
INH 1pg/ml Tlit M. kansasii pSREVEICIE LA Zodr
72o INHbpg/ml 13 M. fortuitum o ZH3&EAk kA
~L, M. gordonae pIERZPECELL 72,

KM 25pg/ml T3 M. avium—intracellulare complex
PRI ER %, M. tuberculosis & M. gordonae 7%
BRI & REZ WA R LA, KM 100pg/ml 13 M. avium
~intracellulare complex D& 7% LE IR THD
72

CS 20pg/ml w1t M. fortuitum & M. avium—intra-
celluare complex 73EHEMFIECE NI M %, 72 M.
kansasii D Z PN EZ A IRL, CS40pg/ml Tik M.
Sortuitum DHZRNEMEHMETH DTz,

EB2.5pg/ml 13 M. avium-intracellulare complex
& M. scrofulaceum &M HERCE Wi ER 2R L M.
kansasii & M. gordonae (YR W% % L 1z, EB5
rg/ml Tt M. avium—intracellulare complex 34k
i ol

TH (1314) 11 25pg/ml, 50pg/ml & & A EREMI
PERDOZFE L WL I hDT,

Table. -Prevalence of Resistance of Various Species for Different Drugs with

Different Concentrations (%)

o No. of SM ’ PAS INH KM
pecies strains
20 200 [ 10 0.1 1 5 2"2 g /m1l(>)0
M. tuberculosis (55) 7.3 55, 164 55| 25.4 164 9.0 55 3.6
M. kansasii (7 4.7 0 | 1000 100.0 100.0 0 0 42.9 0
M. scrofulaceum (14) 3.7 0 | 100.0 42,9 929 786 143 35.7 7.1
M. gordonae ( 4) 0 0 100.0 50.0 100.0 100.0 0 | 0 0
M. intracellulare (24) 95.9  50.0 100.0 83.4 959 79.3 166 9.7 76.1
M. fortuitum (7 | 100.0  28.5 100.0  85.7 | 100.0 100.0 100.0 ~ 7L.4  57.5
. No. of | cs 1 EB . TH@3149) RFP
pecies strains | 2 40 25 5 \ 2% 50 ‘ IO(ﬂg/mlgzO
M. tuberculosis | (35) | 40.0 7.3 3.6 1.8 | 537 218  23.0 8.3
M. kansasii ) 0 0 0 0 42.7 427 80.0  20.0
M. scrofulaceum (14) 43.9  14.3 86.7  28.6 57.1  42.3 50.0  25.0
M. gordonae (4) 75.0  25.0 0 0 75.0  50.0 | 50.0 .50.0
M. intracellulare ‘ (24) 91.7  37.5 | 100.0  100.0 } 87.5  79.3 ‘ 100.0  95.9
M. fortuitum D) 100.0 100.0 42.9 42.9 85.3 57.1 | 100.0 100.0

* M.intracellulare= M. avium-intracellulare complex.
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REP 10#g/ml, 50¢g/ml & & M. fortuitum & M.
avium-intracellulare complex [Z4REM Ik & B\ M
RERDI, |

(RFP it IR L. M. tuberculosis 48%f:, M. kansasit
5%, M. scrofulaceum 128 TH %)
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L O|MEPP® 3B Y, Tz oM b FiFERHIIC D
WCORXE, FEETTFREC XTI 5 B EHI D#HER
&, JRVERTHMEZH T T v 5 MEPP2 ¥ %
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FEHIMPERE D BANIBRESRE FHT 2L 0 Th 5
M, ARROVMBEEDOER, FEH LR 5Ly
By, AEEAERBE S 12RR D, EFIRSE 0L
E25hDDIRMRTH D, LEMELHETAZET
FaES LTS, HL FThIFEEHIm Y —
OERE LT, MBEENOHIZERLL Y 245
LDTH D,

?ﬁb%,&D%ﬁm&%ﬂ%?émﬁﬁﬁfﬁée
2, EREOX SN % — v ERET D I & CHEE
HEZ X DEHLCT TR RE L,
FUBHEEOEINC A %) & B D 7 AKX, SM20
pg/ml, PAS1pg/ml, INHO.1, 1, 5pg/ml, CS 20, 40
pg/ml 36 X 08 EB2.5pg/ml 0 5 355 8 e TH Ol
IMBEESIZELTRLIEDONRKL X2 ThH b,
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KM, TH, RFP %R 5 e/ 27 DITROBEIT X 5,
KM Tz SM ERIU7T /7 70av FRTHD, £<
Rl ER 2R LS, SM 0k < o 5 s
Adizied THB, Fie TH CRRABEC T M
DEREFRDIHDIZ Lid b, RFP IZonTikl
Zor TR R (E A Lic G, #EEQ RFP w5
BRRSMEDME DT LT X B, ‘

HIRE DKL A D5 M. tuberculosis = B D EHE
wEHTEDLDE LT, PASIpg/miaHEALE, PAS
lpg/ml Zxf3% M. tuberculosis DIERIT 16. 4241
IEE2 T 50K LT, oM@V 100% ©
TR ELRL, WEOMTRLELVELTD, D
= b PAS 1pg/ml RS A R B BT M. tuber-
culosis TH B EHEMU 5%, Fiz M. tuberculosis % X
DR T HHEERT, INHO. 1pg/ml OR&ZM 4 8 L
72 Tlsdh M. tuberculosis 1% INHO. lpg/ml TD
fit#EERIE 25. 4% LIRS, MBOBEREE T 92~100
B LB W ER YD T, PAS X0 INH 1k
ZWER TR T M. tuberculosis X\~ % X 5, FDEE
M. tuberculosis TP D 70.1% 2 2t 5 < Fhic,

wiz, M. tuberculosis DASF OB L PAS 1pg/ml @
fittEcd 5 DT, PASlpg/ml fitth#ko 4o INH 2
ST AMHERRE Lic,

INH 0. 1p¢g/ml D Zaziiftea " LT, INH lpg/miic
M TH ORI M. kansasii &R ERT
WIDARE I TH D1,

PAS 1pg/ml INH 0.1 pg/m!
M. tuberculosis 9/55 E:] 16.4 14/55 :] 25.4
M.kansasii 77 | 100.0 1 77 | 100.0 ]
M.scrofulaceum  14/14 | 100.0 | 13/14 | 92.9 |
M.gordonae 4/4 | 100.0 ] 4/4 | 100.0 |
M.intracellulare* 24/24 | 100.0 | 23724 | 95.9 J
M fortuitum 77 | 100.0 | 77 | 100.0 |
INH 1 pg/ml INH 5 pg/m/
M.tuberculosis ~ 9/55 ] 164 s3] . 9.0
M. kansasii 07 | 0 07 | 0
M.scrofulaceum 11/14 | 78.6 ] 2/14 D 14.3
M.gordonae 4/4 | 100.0 | 0/4 | 0.6
| Me.intracellulare  19/24 [ 3 | 424 [] 166
M. fortuitum 77 | 100.0 | 77 | 100.0 ]

Fig. 1. Resistance Pattern of Various Species for PAS and INH (%)

* M.intracellulare= M. avium-intracellulare complex.
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SM 20 pg/m! EB 2.5 pg/m!
M. tuberculosis ~ 4/55 D 7.3 2/55 u 3.6
M. kansasii 1/7 [:] 14.7 0/7 | 0
M.scrofulaceum  5/14 [: 35.7 12/14 ] 86.7 ]
M. gordonae 0/4 | 0 0/4 | 0
M.intracellulare* 23/24 | 95.9 24/24 [ 100.0 1
M. fortuitum (A | 100.0 |\ 3/7 ::42.9

CS 20 pg/m! CS 40 ug/m!
M.tuberculosis  22/55 [ ] 40.0 4/55 [] 7.3
M. kansasii 0/7 | 0 0/7 | 0
M.scrofulaceum  6/14 :43.9 2/14 D 14.3
M. gordonae 3/4 | 75.0 | 1/4 : 25.0
M.intracellulare 22/24 | 91.7 924 75
M. fortuitum | 100.0 ] T 100.0 ]

Fig. 2. Resistance Pattern of Various Species for SM, EB and CS (%)

* M.intracellulare= M. avium-intracellulare complex.

INH 1pg/ml % -ciit ¥ ¢, INH 5pg/ml ([ BE&Z M0
HWkTIE M. scrofulaceum, M. gordonae ¥ LU M.
avium-intracellulare complex DKL DN S Fh
T,

INH 5pg/ml itk A 75 Lz @k X M. fortuitum
e FhTer,

Pk, PiEEeHRc oW T, PASIpg/ml, INHO.1,
1,5pg/ml o %t TAMMEOEEAHZES L LT, M
tuberculosis, M. kansasii, M. fortuitum DEHEMEE %
DftoFE (M. scrofulaceum, M. gordonae ¥ L% M.
avium-intracellulare complex) DOIUDIZKFIFT 5 Z &
Wb HREERETH DR,

FofboRt (M. scrofulaceum, M. gordonae ¥ X O
M. avium~intracellulare complex) & Iicdb DHHE
WRECES 3 5 oz, SM20pg/ml iz xt L C M.
avium-intracellulare complex |XE\ I HERZ R L 7o
DI L, M.scrofulaceum, M. gordonae \IAE\A M
XD HWIEHNRZELYRL, SM 20pg/ml T
M. avium-intracellulare complex DIF & A & &5 AT
&%, ¥t M. scrofulacewn & M. gordonae % 45333
%oz EB2.5pg/ml % 33 ATS,
EB 2. 5pg/ml ZEWIHERTHDO 72 2%, M. gordonae
EREZETH O,

PAS & INH T34 Bl L 2 7ehs2o72h%, SM 20pg/ml
& EB2.5pg/ml OiifE0FEELBEST S LT, M

avium-intracellulare complex, M. scrofulaceum, M.

M. scrofulaceum %

gordonae DTNTENENIEYFTHTE S,

BiffA & D HESKIC T2 R C CSiftEh b T T o,
T idoh, CS20pg/ml B MERRIC M. kansasii %2, 7z
CS 40pg/ml TR M. fortuitum DEFEN & iz
DT, CS &BINT 5 & THEME X Do Lrciil
TE %,

BYFRE AT Hie b, JUREAIS A, 8 IREE
DD FEL T2 2 K05 5 KOs A
5T LI E2TC, o E TR R S AHE S h B FTRE
Wb 5 UEREE, M. tuberculosis, M. kansasii, M.
scrofulaceum, M. gordonae, M. avium-intracellulare
complex ¥ LU M. fortuitum DEEF B 5 REFRET
H5,

FYUREH DM MR b IR B A 85513 5 DX R
TH DD, JEFLTTEAR AR EHE 5 & EEETI
BATHBN, ZoXdiclAEEORTIE%E Kubical”
LHEL T2,

RRE LIPS BRI DM < &4 — v % B IR LT,

M. tuberculosis 7Zx§3 % & — % PAS1lpug/ml &
X0V INHO. 1pg/ml @ 2 KR a mT8kc, =
DA M. tuberculosis D70.1% %L % 7

M. kansasii O i} P % — v 1% PAS 1pg/ml {4,
INH 0.1pg/ml fittd:, INH lpg/m! Bz, EB2.5
pg/ml JREWE, CS20pg/ml EZMERL, ZDX 57
B M. kansasii LHERIL 5 5, FHOL M. kansa-
stz X PAS, KM TfigtE, INH, EB {Kjiiff4, CS Rt &
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Fig. 3. Differentiation of Species by Resistance Pattern
* M.intracellulare= M. avium-intracellulare complex.

HEL T2,

M. scrofulaceum Tt % — v 12 PAS1pg/ml fif
4, INH lpg/ml fittd, INH5pg/ml a2, SM20
pg/ml B3P, EB2.5pg/ml fifth e Lichd, Zo3x
— VERTHERE M. scrofulaceum 42, 9% TH D7z,
AT scotochromogens @ 5% EB5pg/ml itk T
BB LY, M. scrofulaceum ©90% % M. gordonae
MHBREFILS DL LT 2,

M. gordonae Dtk < x — % PAS1lpg/ml fifthk,
INH 1pg/mlfitth, INH 5pg/ml sz#E:, SM 20pg/ml
e, EB2.5pg/ml FEZWEE R E L 72t M. gor-
donae YL DX — VTG ENRT,

M. avium—intracellulare complex DMk 2% — ik
PAS 1pg/ml fitk, INH lpg/ml fiftk, INH 5pg/mi
R, SM 20pg/ml itk & Licas, &0 4 RoOfitkss
WERBZETS L, LrEORENLIEEINRE TH 5
M. avium—intracellulare complex o 79. 3% #Ahh HX
BT %2 ENTEL, AESH2 L MR L CHEEHA
R AL E W S LTV D,

M. fortuitum O % — ik PAS 1pg/ml fift,
INH 5pg/ml fifth, CS40pg/ml fifth&FE LIz, =
T k2T M. fortuitum DL Z D25 — vV ERT
Fog Ehic, A4 rapid growers [LEEAM A
BDTEE, FART B EOPFEKANT & e\ i
MWrETH EBNT D, WAL M. fortuitum %
B4 5o CS500pg/ml fifhTdhn Z EnbFIHTE
HELTWA,

PEE 111D 5 b, 4 F T~ SRR O MR
RET, oW BB D216k, 14.4%H 5

h, ¥FRBRPTEOMmMME A2~ Vi BET, HETE
e oI ITHE, 15. 3% 80 b, WixEEs &
33%k, 29. 7% nIPURERLFIT O BI4E TR DX 28T
ERIN/NOY

7ok, BOPMEABEC: bhsBEX D7l
Lich, HHWL5(+) fuc i Uitz bz #izg
L7ens, BMEpEo%Ec X 5EOETIITRD bihiamn
D7,

Pk, kst 5 FlotEoFEAMzE L, itz
—VERETDH LT, EOERMENbAEESh
HAREE DD %, HIERE 6 DSk 42. 9~100%
VLA EETE D HERIARIRE & B, PIERESE IO mi.
FHALY b0 EE2 bR,

& E
PUEHI O BEZR X 2 PIREEEN off#R s LT,
SM, PAS,INH, EB } X 0" CS o 5 3£#) 8 #& £ it

RAIGHA L, SEEORHE & — v E2FRE LT,

EHM A2 — V2 L2 TH | L & &, M
kansasii, M. gordonae, M. fortuitum 4%k, M. avium—
intracellulare complex D 79.32%, M. tuberculosis -
70.1%, M. scrofulaceum 42, 9% HMBoOEMH SR X
iz,

Z OHERE T T L HESh 5 b o, HER
HED L DH29. THIZ A BT,

LasL, BRETIsdod 2 SEHIM A O B A #5553
BHIEILD, MMEERNOIDIT, 2ich FRLER
NMELRhD Z ERIRLTC,
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