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DETERMINATION OF THE SUSCEPTIBILITIES TO ANTITUBERCULOSIS
AGENTS IN MYCOBACTERIUM AVIUM-MYCOBACTERIUM
INTRACELLULARE COMPLEX
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(Received for publication December 6, 1989)

The determination of the susceptibilities to antituberculosis agents in Mycobacterium
avium—Mycobacterium intracellulare complex (MAI complex) is influenced by the size of
inoculation used in the determination. Such influences differ greatly according to the drugs.
By increasing the number of colony—forming units (CFU) of the inoculation to 10°~fold,
minimal inhibitory concentrations (MICs) of rifampicin and cycloserine have increased only
2—to 3—fold. However, MICs of ethionamide, streptomycin, enviomycin and ethambutol
have increased 4—to 9—fold. In contrast, MICs of isoniazid and sulfadimethoxine have
increased 30—to 35—fold. Since the determination of MICs of isoniazid and sulfadimethoxine
are so greatly influenced by the size of inoculation, the determinations of MICs of these
two drugs should be carried out by use of the “actual count” method (6, 7, 9) or the
proportion method (8). In the actual count method, the MIC is determined by inoculating
20—100 CFU.

The determination of isoniazid susceptibility of M. tuberculosis (H37Rv) was influenced
only slightly by the size of inoculation, but that of M. bovis (BCG) was influenced greatly
as occurred in the determination of MAI complex strains.
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Mycobacterium avium—Mycobacterium intra-
cellulare complex 1T & 5 E4EIX, SHOHATIZ
RUTHERVARVEGYEE 572, L L, G0
TENEL, ROENBEGIED 1 D& bWV R 2, Rl
MAI complex (Mycobacterium avium—DM. intra-
cellulare conplex % MAI complex & B8 3) &4 iE
DIEFHNR E, T OREOTUHEAGHIKZM: & Offlic, B%
WHBEMmESN, BEIURECEETHLEEX
5no2d 502,

UL, B BERER (critical concentration)
A &ETITE REMITOVTIE, AW concensus A3
TETOVIEV, WA« — 1% 1, BEZUREOHE %,
37T°C 2 BEEEBLITITH T EAPIB L/, FEEBHT,
HHRERES VWVERRRLZHV 254, MEEwRiT,
HEEOEAE, OBV ABETHEIATOY S,
MAI complex D& 1d, & -> R HFET X 3,
MAI complex DHE &, Z+0IT0h-> TV,

0° ~10° A B Hif; (colony—forming units=CFU)
ERERICHWIORS, NIERTR, SEEOEA LY,
T o ERHENTESZDIT, “actual count” AHEEE
75 20~100 CFU D HRE T3, K5O Wbk O B E
id, EERAIC 4B S0Whh b, TOFKELT,
Tsukamura®® 13, MAI complex ® /45, HTEHEE
ICEEND CFUMNKEVWT LML TV 3,

&L, #H13, MAI complex DEZHHE S, &
HTNEPEZTHERL TV AR, BEERICL 3R
/IFEBHIEEE (minimal inhibitory concentration
=MIC) DOZ LA, MAI complex D&, FEKEIC
HLThrBhREWTEARE L, #ig, INH (iso-
niazid) & SX (sulfadimethoxine) D&z, #ic

REWV, AT, TOBRKEMRET 5L L 61, MAI
complex D ILFEEMANEZHEREEIC O VW TEREITV
72\

RBAE

MAI complex 9 ¥ & M. tuberculosis 05001 (H37
Rv) 8 & U M. bovis 06003 (BCG HAKE) D&Et 11
BRAEMH U oo BEEHERIE 1, 1 %N &3
LTIT- e M Lo fi#%AlIE, RFP (Rifampicin,
Lepetit, Milano), SM (streptomycin sulfate, FH
R B %), TH (ethionamide, ¥ ¥ 3% % #), INH
(isoniazid, ¥¥#%), EB (ethambutol, FHFLY),
EVM (enviomycin sulfate, Hi###), SX (sulfa-
dimethoxine, H1AA®IK), CS (cycloserine, FI)t#t
#) TH 5B, RFP & TH i3 propylene glycol iz, fth

RABKICIERL, TOBK1EE, R O/N IR

o EeeE ETS

100 FICMA TR EEE & Ui, B, 'Tml$> 165
X 16.5mm DHABREICHEL, 90°C60 MEEL T
FmsE E L7z,

Rk, NIEIcA&E gL, 37°C 10 HRY
HEL, RELLEEE, #52FEAD IV T545)
fifRE LT, 0.1% Tween 80 KiFK I lES ¥ T, B
W& 10 mg/ml DE#ZEE-1, Th%, 0.1% Tween
80 KA T 10 5L, 107 ICE -, BRI
Wi, 1071, 1075, 107% 107" o 5 EOREKZE M L,
Z00.02ml Fo%2@EALE 1 HLET0.02ml &
BB EDICHED T, /NIEHUCERE Lo, BREL R
BEICE, EC3mmotInHOb 25 7 vaak%
E'@: 3TCITHEFE Lz, 10° 8L 107 HikHERE DL

, MIBEEUREERTEMELERLT, 2ICRED
Eﬁ?é%E%Mthto—ﬁ,m*~m”%ﬁ§
FOEEF, BB, 20~100 EOEEER L 78
HRY|T, BEITRICMHIES hicR/NEE A MIC &
Lo T OREZMAIEREIR, WHWY3E “actual count”
EOY ThH B, FiEOFEES Fikd, Canetti et al.®
® “proportion method” &£ -7 <@L TH 5,

RIRAETESDIT, 0.1 % Tween 80 i ZH W ohs, E
BRICE L7 T & % 10 262D Tween 80 #fii ¢ iz, CFU
DL b, BEZUOEbE -2 BISH o7, T
D, ABEOHZHE LidE - BEIHEREE
foo AEKICEFBESEIIEAL, 0.1% Tween 80 #iC
FHESEIIBATR, BEALEEIL, BEOHLEL

CFU%A Z 7z, 82 5<, Tween80IiC & » T, ED
clumping DT 3 bEBbh 5,

158, “actual count” WHFEICIE 512 EDEE DK
32/ TOEELYMII, BRickvREE -7, B
BEE, SBF I 480D - 1o, BEAEBMEOK
MTPES MIC D ZEALI, 10°~107" B <& Ui
HHHIE L 72,

fEH U7 BRHEHRINE, 2 EHRFITH - 720 AL
fe i KIBE S, RFP 200 ug/ml; SM 200 ug/ml; TH
200 ug/ml ; INH 200 ug/ml ; EB 50 ug/mli ; EVM
400 pg/ml; SX 50 ug/ml; CS50 ug/ml T& - 1o

X B R

KEREKAE %= Table 1 BX U 21C/Rd, Tablel ® Lk
BIT/R L7 MICs 13, “actual count” I & » TH 7
i, FEIT/RLZ MICs i3, €@ 10° % (100 F7f%) @
CFU 2#ME L TR ONIMETH %, Table 2 I, HjED
MICs OZEAERTRY, 10° fEoFRAEEHA (CFU)
ZHHT 5 Ltk 5 MIC fED_ERRFHEIZ, Table
2 D TFRBRIRENT W B,

HEEEARBEMNOBSED > Th, CSO MIC #Eid
HENR DB, BEEED 10512 T, MIC
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Table 1. Change of Minimal Inhibitory Concentrations by Size of Inoculation
Strain®  |[Rifampicin Strepto— Eth}on— I§0n1a- Etha~m— Enviomycin Sglfadlmetho Cycloserine
mycin | amide |zid butol xine

11004 (1) 200. 12.5 50. 6.3 1.6 25. 3.2 12.5
- >>200. 50. 200. | 200. 50. 200, 25. 25.

11009 (1) 0.8 12.5 50. 3.2 3.2 12.5 0.4 12.5
25. 50. 50. 200. 25. 100. 25. 25.

13008 (20) 0.4 1.6 6.3 0.4 0.2 1.6 0.2 6.3
0.8 25. 100. 50. 3.2 25. 25. 25.
13016 0.4 3.2 25. 1.6 0.8 12.5 0.2 25.
0.8 12.5 200. 50. 1.6 25. 12.5 25.

13021 (4) 0.4 0.8 6.3 1.6 0.2 0.8 0.2 3.2
0.8 12.5 100. 200. 3.2 25. 25. 25.

13032 (12) 100. 12.5 25. 0.8 6.3 100. 3.2 3.2

>>200. 200. 50. 25. 25. 400. 25. 3.2

13034 (18) 100. 50. 25. 0.8 1.6 50. 1.6 12.5

200. 100. 0. 6.3 50. 200. 25. 12.5

13038 (18) 25. 50. 6.3 0.8 0.8 25. 1.6 12.5

100. >200. 50. 25. 12.5 50. 25. 12.5

13887 (14) 0.4 1.6 50. 1.6 0.4 1.6 0.2 12.5

0.4 6.3 100. 12.5 1.6 12.5 6.3 12.5

05001 (H37Rv) 3.2 6.3 6.3 0.02 0.2 6.3 6.3 6.3

12.5 12.5 12.5 0.05 3.2 25. 50. 6.3

06003 (BCG) 3.2 1.6 6.3 0.05 0.8 1.6 25. 12.5
12.5 6.3 25. 6.3 3.2 12.5 25. 25.

a) The numbers shown in brackets are the number of serovars determined by Drs. H. Nemoto and H. Yugi, National

Animal Health Institute, Ibaraki..
The numbers shown in table are the minimal inhibitory concentrations. The upper row show the minimal inhibitory con-
centrations determined by the “actual count” method, in which 20—100 colony—forming units were used as the inoculation.
The lower row show the minimal inhibitory concentrations determined by inoculating 108~fold colony—forming units.

BEH L TEKRESHEETTH B, THITRVT,

RFP @ MIC b, HEnDmo, HEEE10° LT
b, MIC O 53, EH2 T &5, LT, #
3, TH, SM, EVM, EB®liic K%< 5%, EBD
MIC fEJIE o %t 3 2 A EBEAL OB, »EOK
X<, 10° R 8. 5 ok E S B, L L
INH & SX @ MIC fHRIZE icxf 3 25280, chibd
B AMICRE O, BREARERME 108/ hFs s
&b, INH® MICftiiz, F¥34.5f%1c, SXDZh
13, P29, 7 5 BER L f

£ =

B7E, MAI complex BEYYER, MIZERTRITV,
FLE b OhREERET &, ABL% 7o i3skig#th O ATE D
BEE, B2V, LhL, NMEDIRERAESRBC
TRBV, 5FT, WAWALTRAEI S Ln, FFIC

BRBEREERAOP OBV, L L, HTHOBEET
i3, FEROTUENFI T, BEEMEIE L, L L, %
flE TRAIHET AHIDEV, oL, FRO
BULEFED MAI complex O HUEZFIESZEM AT
BB E, FEGELEAORZEERT LN, HER
BN IERER & BEE R ORI BEEN S B LB bN
)

bhbhid, LBROEZURELITICHK-T, H
10 mg/ml DK %=FED, %o 0.02ml Z/NIEHIZ
BfET 2 HEEFH L, CoEERPICEENIER
B (CFU) &, 107~10°Tdh - T, #EKE® 10° #i
BEMBLT, »ROKREV, TOLIE [FEEENS
#] T, BREZHRBIC L3 MICEOREMER, »1I
DEWY, Lhl, BEZHERBOLHEE LT, LI
(FFHREMAE V) EELSNTVWS “actual count” 7
% #2 (3 proportion method®™® & Hh~T, &D< 5
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Table 2. Elevation of Minimal Inhibitory Concentrations Caused by Inoculating 10° —fold
colony—forming units
Increase of minimal inhibitory concentration ( —fold)
Strain Rifampicin Strepto- | Ethion-| Isonia- | Etham- | Enviomycin | Sulfadime- | Cycloserine
mycin amide | zid butol thoxine
11004 ND 4 4 32 32 8 8 2
11009 32 4 1 64 8 8 64 2
13008 2 16 16 128 16 16 128 4
13016 2 4 8 32 2 2 64 1
13021 2 16 16 128 16 32 128 8
13032 ND 16 2 32 4 4 4 1
13034 2 2 2 8 32 4 16 1
13038 4 ND 8 32 16 2 16 1
13887 1 4 2 8 4 8 32 1
;‘lez(ejrage o83 288 g 211 g 511 9309 9267 9489 9078
2.7x 6.2x 4.3x [34.5x 8.5x% 6.4x 29. Tx 1.7x
ND  The ratio could not be determined.
WiE S MICIZH > TOB DM ST, 1, OB, WRME%E (bacterial population)
AT, TOBIEEIT-7DTH BH, FEHOREH D 95~99 %HFERPIEE N B RETH B,
kD, MIC TERIE X 3 2 BB AR B BAL D283, i .
=] af

MIEDES T EMBD - 2, MAI complex D5&
RFP® CSikoW\WTld, DrEEEENE->TD, /RIJ
EINDMICHER, dFEHEDSROI ENH - T,
EREFEEO MIC EAIEICRIE 783, TH, SM, EVM,
EBOlfic K& < 1%, EB ORZHREDIEAR, »
B HEEERBMBICKER S BT REB SRV &
ﬁfﬁﬂ 120

Pl EobikEAIcx LT, INH & SX 054, #E
HERHANL DS MIC HRIE I RIE T8 I3 IR IR & W,
C ARBTG5 &, MIC{EIE, 30~35f5bZEbh -
Tl B, LEM-T, ADHFREL B OHEEDRIE
L7 MICEIC 2\ T U 2540, HEAREBANE%EE
it LT BT nE, MRPTERWT LT 5, Bf
2Dz, MAI complex ® INH % 7213 SX O
MAEFN BT}, “actual count” #EP? D& 513,
BREARBANEE—ELT 2 HEERVILEND 5,

Proportion method® & “actual count” i ® fll5E
FHIBE - EBIUTHEH, HEROKEENENL S,
proportion method T3, {1f ug/ml T®D survivors
D] % F 1o 3] % DREIE E KIS %, “actual count”
®ETIR, EEAEREBEA 20~100 CFU & o MIC fE
TEERT %, A%EV-ThH, FHBLDOTRHY AN
Wh S, TOED, KRPHEETH S, “actual count”
T, 20~100 CFU M5e2icfiib s h/e MIC 2/R 9

MALI complex O HAERHNIC X T 2 ERZHRE 1T
SEG, ESh 2R/ REMERE MIC) &, #
E“g" 5 HEEHAIZ (colony—forming units=CFU)

tkoT, 2LLLEESNS, RFP, CS® MIC#ll

Xt L Cid, CFU OEBIHERDIEV, LaL,

TH, SM, EVM Ti&, BEECFURKICLD 1:4730L
1:6<5VWDENHZ, EBOEAIE, TOEHN
1:9< 50wk 3, Lal, INH & SX DE&E, <
DRPBENELCREL, ZHIRIZ1:30~35 L7835, L
72H - T, MAI complex ® INH 8L U SX IZxt9 5%
REWEWEST 841, B CFU e —E{td 24
BENH b,

X o
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