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CORRELATION OF MINIMAL INHIBITORY CONCENTRATION VALUES OF
ANTITUBERCULOSIS AGENTS AGAINST MYCOBACTERIUM AVIUM
COMPLEX STRAINS WITH INCUBATION PERIOD

Michio TSUKAMURA"and Satoshi ICHIYAMA

(Received for publication August 10, 1987)

The minimal inhibitory concentration (MIC) values of antituberculosis agents (rifam-
picin, ethambutol, streptomycin and enviomycin) against Mycobacterium avium complex
strains were determined after incubation at 37°C for 2, 3 and 4 weeks. The testing of the
MIC values were carried out using the Ogawa egg medium. Compared with the 2 weeks
incubation, longer incubation periods caused increase of the MIC values. The MIC values
were most influenced in the testing of the MIC values for rifampicin. The determination of
the MIC values could be made after incubation for 2 weeks. Therefore, it is recommended to

read the values at 2 weeks.

Key words : Antituberculosis agents, Incuba-
tion time, Minimal inhibitory concentration,

Mycobacterium avium complex

F—0— X GikEA|, HERYMH, R/NREEHEIER

B, Mpycobacterium avium complex

& g

HATE, #EHEOTRBHIRZEORIER, VI
#hA& A LT 37°C 4 BB % IHE S h B O —kE)
ThHBH LI IBEbNS, ThiZfE->T, Mycobacte-
rium aviun—M. intracellulare complex (M. avium
complex) DEHRORESFEIL L 12 L TITONTV S
TEMEV, LHL, M. avium complex ODFE (%
B 13, —BicEEEXL b LEVOT, Rl
T, AL&S i 4BHETEVDES S LS BRI
BB, bL, boERHETEZbOTHNE, %

SLEAEBEIVDICRE>TVENSTH 5o
WR A&

B (1986 4E) IcBEOEHEL» SBEL, M. avium
complex &[EE L7z 10 ¥kEMHA Lo EEDQH IR
Hick-7,

RZMERECE, T1%/MIEM] 2#HL
Rifampicin (RFP) I& 20mg/m! D& propylene
glycol ic#MR L, fid ethambutol (EB), strepto-
mycin sulfate (SM) XU enviomycin sulfate (EV
M) ki L, £hEn 5mg/ml, 20mg/ml,

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Table 1. Relationship between the Minimal Inhibitory Concentration
(MIC) of Antituberculosis Agents agaisnt Mycobacterium avium
Complex Strains and the Incubation Time for Reading

Antituberculosis Strain Minimal inhibitory concentration (ug/m/)
agent No. Incubation period
2 weeks 3 weeks 4 weeks
Streptomycin 1 25 25 25
2 12.5 25 25
3 1.6 1.6 1.6
4 100 100 100
5 1.6 1.6 1.6
6 1.6 1.6 1.6
7 200 > 200 > 200
8 100 200 200
9 12.5 12.5 12.5
10 6.25 25 25
Enviomycin 1 50 100 100
2 25 50 50
3 6.25 6.25 6.25
4 25 50 50
5 6.25 6. 25 6.25
6 1.6 1.6 1.6
7 > 400 > 400 > 400
8 100 200 200
9 25 25 25
10 50 50 50
Rifampicin 1 6.25 25 50
2 12.5 25 50
3 0.8 0.8 0.8
4 3.13 6.25 6.25
5 1.6 1.6 1.6
6 0.8 0.8 0.8
7 > 200 > 200 > 200
8 > 200 > 200 > 200
9 1.6 6.25 6.25
10 0.8 3.13 6.25
Ethambutol 1 12.5 12.5 12.5
2 3.13 6.25 12.5
3 0.8 0.8 0.8
4 6.25 6.25 12.5
5 0.8 0.8 0.8
6 0.8 0.8 0.8
7 12.5 25 25
8 12.5 12.5 12.5
9 6.25 6.25 6.25
10 3.13 6.25 6.25

Serial twofold dilutions of antituberculosis agents were prepared and these were added to the
Ogawa egg medium before sterilization. The medium was poured in 7 m! quantities into tubes, 165 by
16.5 mm, and made as slopes by sterilization at 90°C for 60 minutes. The following concentrations
were used for testing the minimal inhibitory concentration : Enviomycin, 400-1.6' g/ ml ; rifampicin
and streptomycin, 200- 0.8 g/ ml; ehtambutol, 50~0.2 g / ml. To each series, one control medium
containing no agent was added. Each medium was inoculated with a 0.02 ml — sample of bacterial
suspension by a spiral loop that can deliver a 0.02 ml - sample by one inoculation, and the tubes
inoculated were incubated at 37°C. The bacterial suspension used for inoculation was a 10 mg wet
weight per m/ suspension prepared from a 14 day — old culture of the test strains. The minimal
inhibitory concentration was determined as a concentration on which no membraneous growth
occured.
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Table 2. Increase of Minimal Inhibitory Concentration Values against

Mpycobacterium avium Complex Stains Caused by Extension

of Incubation Period

Antituberculosis Number of strains showing increase of minimal
agent inhibitory concentration compared with that

after incubation for 2 weeks

Incubation period : Incubation period : 4 weeks

3 weeks

Twofold | Fourfold | Twofold | Fourfold | Eightfold

increase increase increase | increase increase
Streptomycin 3./10 1.,/10 3,/10 1./10
Enviomycin 4.,/10 4 /10
Rifampicin 2./10 310 1./10 2./10 2./10
Ethambutol 310 3./10 1.,/10

40mg/ml DEB % ME>12e TH S ERBKTHHBFER x =

L, 20 1 BEBEATO/NIHEH 100 FA@ML, Tml
35 165% 16. 5 mm D HERE I/ L, 90°C 60 ik
B L CREREME Lk, HFFIE 278 TEL, FHK
RO & x| A2 % g s SbETI0A]
& LTz,

WeBpkZ 37°Cic 2 B E U Tl (10 mg/ml g
HEB) 2760, T®0.02mld 2% kil o &EHICHE
BASHTHEEL, HEALER, 188ET0.02m!
DEETE2 L CHARL L, BEERORBRE I, EIC
Smm OV NBDOH 2 ¥ 7 vT sREBEE, 3TCIKEE
BT, EERFERER, SBEBEL 4B o007,

B/ANRBEMHIEEE MIC) i3, HE @Ez2E8)
EFE LS OWER/NEEE LTHREL 7.

BRER

FfEi % Table 1 RO 2 1IT/R L, 2 E¥EICHEL
T, 3SE¥ETIE, SM D MIC B 2 5178 BHkA 3
Bk, 415350 1Ekd -, TOBKRE, HIEE
4;BicLTHELTHS, EVMOMICHED, 3%
7R 4BEEECHET B &, 4D 25K -7 RF
Po MICEIZ, 2BEIELE~NT, 3BT, 25L&
BBELDMN2ME 4150 BbDMIH-T, ThE
4 BHEICT B L, MICHED 8fEETLERTSbDH
20k ARELBZLDON2MkK, 2f5L 00D 1HkH -
72o EBOMICE S, HEE 3B WL 4BIcdsl L
T2fE~ AT DM 4D » fo VT N DOBIERK
FlicoWTd, 3F7/13 4BHETR, 2:8¥E L LK
LT, MICESERT 260800 H -1, T,
RFP ® MIC i3, ¥IEHHE S5 REHZMH
FHSERD - 120

A OWIERIE, M. avium complex DHLFERH
ST RES 2 BIERBICTATRETH E L ERL
tzo Lind, HEHEPMZ 3B 34 BETERT S L,
MIC HIEEH 2 ~ 8% & THWKRT BT LMD o1,
BIREBEEOFEIZ, it RFP TREVLW XY IKEbh
teo TOMICELERIR, ROBHIZKZEEbN S,
13, BEETLHONE TEL, HEMAIOIERD
BREW TR REEEFEHATH 3201, BEHEHO
HEICE > THEEOHAMET b LBbhs P,
B3, HEICX > T RFP ORHINAMEDSHIEC 5 700
LEbLNBEDY,

BEi Tk~ T &L, BATIE, EEEOTHREKAIR
SHRIERED, D% ¥ M. avium complex I bHEH
ShTVBR®, 37T°C4BEBRIEREHET 50
B—RHTH 5, LT A, AROFERIE, 4:BROH
ETI, 2EBEEICHNT, LIFLIE, BRZEHSEL
H2ZEERLTVS, EZHOKEEVDITINED
3, ROZHZEBLTRDBRETH A9,

D BRER, EEEREOERZAIIE D 1
W, ThEZE2hE, 2BTHERETHE 28
ENEWT EBHESHTH 3,

2) WOMESRR, LWOHIET L, KRB
BLPERFIOBRIIR LD, LD XL—HKTrhLL
HTETHB, ThIBIL TR, BE <O, -TL
T, L L, ek, 5o, 2 B¥ETORSZHAIE
OFERM, b HFEE, M. avium complex FIERGAEIC
9 BRERAOERDR L —HT 2 T LAHELTL
%3 (19874 4 A, BAKMRFSREERE) Y,

Dlb%xE/ET 3L, M. avium complex OYUEERH
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BEZMEOHER, —Ib, 2BEBETIT-T, TOBERS
REERNBORIREER L TR RETHBLEZ B,

ERoZTEL, M. avium complex ¥kd MIC fE#l
Eld, TV OBS, 2BEHETHRETH B, LHL,
M. avium complex BRDHIIZ, D TR 34,
MEU I HEEESEY “dysgonic” ¥bidH 3, T
NODBREMROTEE 2 35201, /NIKEHE
% 7213 Sauton BREEHIIZ Tween 80 Z3RIMNT % & &
WP, UL, Huietal® k3 &, M. smegmatis
ATCC 607 #® RFP B2 Tween 80 IRiNIC & - T
BhotEnd, REDOERLORFHERIC LB &, M.
avium complex D RFP &M & Tween 80 TH %
MEBFTEIEI&k->TEE >, #->T, Tween80#
ik - T, BEEMD M. avium complex BRORE
ZEEL TP 5L, RFPBRZUNERLD bFELTS
Bnhds, COBRBHEOKRZIHREE LT 50
i, MBOMEL LTERENS,

s Bl

[1%/NNEE] 26 LT, M. avium complex
DHFERA] (RFP, EB, SM, EVM) BEZH%HIET 3
Bé, 2BEBECTHABEHENSTJHETD 5, 3BE .
R ABEBCHREEHET 2L, LIFLIE, BRZHHS2
~ 8 &KL T, M. avium complex DHFERHIKSE

B % ®B6e3E W25

HREOHEIL, 2BBERICHET S EEFAET
NETHbd, TLT, TOBSEEHELEE LT, [K, BH
KRR L OFIGEHE T RETH B EEbN B,
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