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EVALUATION OF CYCLOSERINE IN THE TREATMENT OF INFECTIONS CAUSED
BY NONTUBERCULOUS MYCOBACTERIA VIEWED FROM IN VITRO EXPERIMENTS

Michio TSUKAMURA *
(Received for publication September 12, 1988)

Evaluation of cycloserine as a drug in the treatment of infections caused by
nontuberculous mycobacteria was made from in—vitro studies, in which Mycobacterium
tuberculosis strains were used as the standard of the evaluation. The susceptibility testing
to cycloserine was made using Ogawa egg medium. Bacterial suspensions, 10 mg wet
weight/ml, prepared from 10 day—old cultures (M. tuberculosis, 14 day—old cultures)
growing on Ogawa egg medium were used as the source of inoculation. A 0.02 m/—sample
of the suspensions was inoculated onto Ogawa egg medium containing cycloserine or
containing no drug, and the media inoculated were incubated at 37°C. The minimal
inhibitory concentration (MIC) was determined after incubation for 14 days (M.
tuberculosis, for 21 days). The MIC was determined as the lowest concentration of the
drug, on which the growth of test strains was completely inhibited. However, residual
growth was sometimes observed. This was regarded as growth inhibition, because control
medium containing no drug showed always abundant, membraneous growth. The results
are shown in Fig.. The growth of M. tuberculosis strains was inhibited by the
concentrations of 6.25 to 25ug/ml. However, considering our previous observations on
the relationship between the cycloserine resistance and the drug efficacy (reference 1),
we regarded the MIC 12.5 ug/ml as critical concentration for presumable clinical efficacy.
The ratios of strains of various mycobacterial species showing the MICs lower than the
critical concentration are shown in Table. As seen in this table, clinical efficacy of
cycloserine was expected in the treatment of infections caused by Mycobacterium kansasii,
M. malmoense, M. simiae, M. scrofulaceum and M. marinum. The efficacy of cycloserine
was not so much expected in the treatment of infection due to Mycobacterium avium
complex, because only 24 % of the strains of this species showed susceptibility to this
concentration.

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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Cycloserine (CS) #%, FEERMBEIE DEHIE L
LT, COBREOEHLELOME, BHE 2<{FmsnT
WL, CS i, FERFIE LTS, RESRMEVE
LEZONTVS, Lzhi->T, CSZIEERIEELE
BT LTSRN B - & T AHER—D b ALY
oWV, £ OWMER, SHIFABEOIRELT
CS%MHLTVADT, kEA, ZDHEENIARHTSH >
722 LTh, Br-LTCSMHEDEREDHEIZGHL 72
BARHTH %,

4E, bhbhn CS BT 2 KB BEBRET - 2
DR, oMM & %, FEERBELEDRERR,
Mycobacterium avium complex BKRIEZ I Lo &
LTHFLORETREBV, 22T, Bhi3ER#EED
BMOOEZDIEL, HENDOHWCSTH-TH, B
SIS PFSNBBOIER LY, LiL, CSOEl
EREZ AN, BHHEEZLONBERICH S NETR
B, 2T, VWi AEREICKH L TEMMESIRT
X B0, CHEZZZRNELT, bhbhid, ik
B (Mycobacterium tuberculosis) =%t 3 % FHIH
IFEEAREZICT AT &I, CSIE, BLERVE,
FuERFlo—>o & LTRDONTWALLE, EokE
i, HARERE, BUTHAI. THTHNE, HRE
NEERT, BEICHT 2 EERES2VIEIZAUTO
BEECREMLEZZ Y BRI LT, H5RED
BHEEPETE 3 EbLNE, COLIRELDLL
12, UITTDEERZIT - 12,

EBRAE

i

IROBERER L 7o Mycobacterium tuberculosis
(20 #) ; Mycobacterium avium (serotypes 1 and 2)
(20 ¥%) ; Mycobacterium avium complex (IMIFHEIA
BHEE) (314K ; Mycobacterium scrofulaceum (30
) ; Mycobacterium kansasii (30%); Mycobacte-
rium marinum (26 ¥ ; Mycobacterium gordonae
(30 ¥) ; Mycobacterium nonchromogenicum (20
) ; Mycobacterium szulgai (24 #k); Mycobacte-
rium malmoense (16 ¥ ); Mycobacterium xenopi
(14 %) ; Mycobacterium simiae (7#5), &3t 268 ¥k,
VTN SBYYEOBRE D SIRBATIC AL 72D TH %o
Ft2 L, M. marinum OH10 16 iz ooBEs h,

M. gordonae & M. nonchromogenicum 13 3 ¥ 72
2k E 713 BE D S single isolates & L TR 1172,
F 1, M. simiae 3EOWED SNBSS NIHRTH 5o

CS BRZMRIER, [1 %/ 2[H L TIT- 7o
CS (BHMG®IE, HED 13, RB/KCEREL, BERO
BRI RN L 720 BOSEHMERIE I U 2 CS BRI,
100, 50, 25, 12.5, 6.25, 3.13, Oug/ml © 7 EE Gt
BEET) TH 5,

WRER I, /NIEEC 37°C 10 B (M. tuberculo-
sis, 14 AR B LU LE%E, F#7R2EIaVrT5HS
RRE L TE—{kL, Th%x 10mg/ml (BER) O
Bz, 0.1% Tween 80 KA SIS €1z, T OHMK
5, 0.02ml FoEMEASE TREMICEREL /o
B3, Tml 3o, 165%16.5 mm O REREIC/HEL
T, 90°C 60 A RIEE L Rl s Lt bDTH %,
BER, AREC, EC3mm oUnEHOH 25 7V
I AREEY, 37°C (M. marinum, 28°C) &L
too B/NRBERLLEE (MIC) ORIER, 14 B (M.
tuberculosis, 21 H#) 1247 - 72o HIE R, sT2MIE
AFEAIE L, 2L0ORBHRE R, FHMIEE A7
Ltoo WRESMIE, Wi, BIROBELBREERLIK
Th b,

® B &

EERRE® Fig. 1WRd o M. tuberculosis 20 #RiTXS
43 CS @ MIC ©43filE, 6.3~25ug/ml T, HRfE
1312.5ug/ml TH -t TD M. tuberculosis O MIC
L31E% LW MIC %2R LB, M. scrofula-
ceum, M. marinum, M. malmoense T & - 7o —
#, M. tuberculosis &0 b, X H{EW\ MIC THIE=
Nt o, M kansasii DB ThH » oo 72, M
tuberculosis £ b, &0 EW MIC THIES N EHRE
12, M. avium complex, M. szulgai, M. xenopi,
M. simiae, M. gordonae & U8 M. nonchromo-
genicum T¥ - 1o

% =

M. tucerculosis 20 Bkic %945 CS ® MIC &, 6.3~
95 ug/ml T - 1o bNONOURIOEHEIC L5 LY,
“actual count” i THEEE & % 20~ 100 4 & B A1
(colony—forming units) IZHE L 256, IRERIO
SCERGTE 52 BRIZ RS 25 pe/ml HHICRE LIS - 1o
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Fig. Distribution of minimal inhibitory concentrations against various mycobacteri-

al species.

(A) @—@ M. tuberculosis ( 20 strains ) ; O—QO M. avium ( serotypes 1 and 2 ) ( 20 strains ) ; OO M.
avium complex ( serotype unspecified ) ( 31 strains ) ; A—A M. scrofulaceum ( 30 strains ).
(B) @—@ M. kansasii ( 30 strains ) ; O—O M. marinum ( 26 strains ) ; A—/\ M. gordonae ( 30 strains ) ;

X—x M. nonchromogenicum ( 20 strains ).

(C) @—@ M. szulgai ( 24 strains ) ; O—O M. malmoense ( 16 strains ) ; A—/A\ M. xenopi ( 14 strains ) ;

XX M. simiae (T strains ).

Table The Ratios of Strains of Various Species Which Showed the
Minimal Inhibitory Concentrations Lower Than 12.5 #g/ml

Cycloserine in Ogawa Egg Medium

Number of strains which
Species showed the MIC lower Percentage

than 12.5 #g/ml
M. tuberculosis 17 of 20 85%
M. avium complex 12 of 51 24
M. scrofulaceum 21 of 30 70
M. kansasii 30 of 30 100
M. marinum 17 of 26 65
M. gordonae 13 of 30 43
M. nonchromogenicum of 20 5
M. szulgai 0 of 24 0
M. malmoense 14 of 16 88
M. xenopi of 14 29
M. simiae 6 of 7 86

—7, CS & [MtHEEH) <6 7 ARARE L THER, &
FORBMh-BED LT 124 (48 %) DL, T Dkt
HICHE L, O, L Aa8IE, Lowenstein
—Jensen HEHITH - 7o, LJ EEHITId, /NI Hg
L CHEEM A B A0 B B 0P, ZhAEERKL

Tb, 25ug/miiE%2b-T, BRORFALTEL
i, THEREE] SLTEIEsLEbn3s, BE150,
25 2 13 L OB/, TOBEEICHMMEE L Sk
POoTHb, TOLIBKREZEEL T, bhibhid,
i, 12.5pg/mlFEBHIEE S ->T, —I, Htk%:
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REHEREEEZ B L L, 22T, MIC 12.5ug/
ml UTF%2RTEKOLEE Tableic/mL7, ThH
OEKTIE, CSoEFMIEHffcEsbDEER I,

HOMREMNMFETE BDIL, M. kansasii T, 30#fk
LA 12.5pug INOBETHIEI e, BT, 50%
PIEOBEOFE DS 12.5 ng/ml LI THIEE N 2 D13,
M. malmoense, M. simiae, M. scrofulaceum ¥ &
U M. marinum T® - 1o TOHT, M. kansasit I
st LT B RS Z WY, M. simice & M.
malmoense 132 < OHUfERANITK LT HAMYEDN S
O, BELAREEShTWEYY, Lich-T, CSH
BoEldnz, 2LOEMHENIIRITE 5 LIRERN
H5EEDNS, BiA, CSOMPEER, CS0.5
g AR Thed 25~40 pg/ml T 5 L Wb TV 50
597 R0 L Hic 12.5ug/ml L b - THEI
X952 EF, FELEVEEDLDNS, ERBEEMALD
LI, bodEVWECAILHELEELNENLSTDH
%o

B, AR, HEHFEEDEREZRAE LIS - 7o,
I hid, M. fortuitum » CS125~500 pg/ml i ffit
ThaHIEEMICHELTVE LD THEY,

CSIc & AIEERMPAMEERFOIEA S &, T
H9 1, 3T 1970 1T, M. kansasii 78 TH B & T
CSicst LT Nnd 2 L2l LTW5, M. mal-
moense E4FEIC D W T, Banks et al.'” &, 34 #lo
BREEEEE R LTV A, Fodo 1 FlE, kR,
TH+CS TH# LIFHRAESR L0, i, ftho 14
IZ TH+CS+SM 2] L Tiffs Lt -TW05a, L
L, thoBEESpEHEATVEDT, CSHEYT
HotehEIDEIAETH b, Ik bEERL M. avium
complex &L AE IC > W T, Davidson'® 78 4~5
BEE® 1%E LT CS 2L, Dutt and Stead'? B
FOTHY b 4~5HBHD 1HIE LTCS 2[HEHLT
W3, %7 Engback et al.'” & 5FIBHHD 1H[E LT
CSEHVTWLE, WFhoHEch, FiLTCSH
BHEDH - 12 DD, Bh-tD, idildh 5 RESHT
v, SRlobhbOkiE» S5 A 5 L, M. avium
complex IED 24 %<& W LR ffifFcaz i
VW, Ld, EEoBETAKLEI I, CSORIEIK
FABICHMAOB D ERZBEZ VDS, M avium
complex IEDRIEIE LTI}, dFOWERFCTEESIC
BTnwEEbn s,

b i
Cycloserine (CS) &, Zh BIE, §§LHLEsHEHIT
13H 50, M. kansasii, M. malmoense, M. simiae,

M. scrofulaceum, M. marinum 75 & O EYHE T,
ZVORPPRETE DL IBON S,
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