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The titles of the papers and the panelists in this workshop together with their co—author

were :

1) Examination by means of enzyme—linked immunosorbent assay : Hironobu Tasaka
(Dept. of Microbiology, Hiroshima Univ., School of Medicine), Masanao Makino
(Dept. of Microbiology, Osaka Prefecture Inst. of Public Health) and Eriko
Shigetoh (Internal Medicine, National Sanatorium Hiroshima Hospital)

2) Production of a monoclonal antibody specific for Mycobacterium avium : Chiyoji
Abe (Research Institute of Tuberculosis, Japan Anti—Tuberculosis Association)

3) Enhanced ELISA which can discrimine the infection of M. bovis including BCG
from that of M. tuberculosis and nontuberculous mycobacteria : Shinji Haga,
Hiroshi Takahashi, Yoshitaka Goto, Masamichi Kinomoto, Masarou Nakagawa,
Teturou Kataoka, Tohru Tokunaga and Mituo Honda (National Institute of Health)

4) Rapid diagnostic system for Mycobacteria using DNA probes : Haruaki Tomioka
and Hajime Saito (Dept. of Microbiology and Immunology, Shimane Medical
University)

Add.) Recovery of mycobacteria from clinical specimens using Middlebrook 7H-12

medium : Chiyoji Abe and Sumiko Hosojima (Research Institute of Tuberculosis,
Japan Anti—Tuberculosis Association)

(Received for publication July 24, 1990)

During the last four decades, efforts to find better methodology for the identifica-
tion of various mycobacterial species have been made actively in many countries, using a
variety of approaches. An example of the prominent achievements reached was the Niacin—
test for M. tuberculosis which was established by Konno (1962). Thereafter, however, no
such a remarkable development has been reported.
Recently new biotechnologies have been progressed, and tried to be introduced into this
study field. The purpose of this workshop is to show examples of such applications.
1) In the first paper, Tasaka and hiscolleagues tried to diagnose the patients suffering
from M. tuberculosis or M. avium complex using type—specific protein antigens of
mycobacteria and an enzyme-linked immunosorbent assay (ELISA) technique. Namely,
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antibody titers in the sera of 185 healthy persons and 90 mycobacteriosis patients were
determined by an ELISA using the alpha—T and the alpha—I antigens, which are homologous
to the proteins refined from both Mycobacterium tuberculosis and M. intracellulare.
Gamma-—I antigen which is specific for M. tuberculosis was also employed. The antibody
titers against the anti—alpha—T and —I in the sera of mycobacteriosis patients were less
than healthy controls. The anti—alpha titers in the patients suffered from M. avium
complex were relatively lower than those of M. tuberculosis patients. The anti—gamma
antibody titers were almost equal to the anti—alpha—T antibody titers. In the healthy
controls, the titers of the anti—alpha—I were tended to be greater than the anti—alpha—T
antibody. This tendency was observed consistently in the sera obtained from shortly after
the birth. It was suggested that inapparent infection with M. avium complex was sufficient
to cause antibody production, but insufficient to induce delayed type hypersensitivity.

2) Abe reported a new monoclonal antibody specific for M. avium. Three hybridomas
which secrete antibodies to Mycobacterium avium were obtained by the fusion of p3ul
myeloma cells with spleen cells of mice immunized with M. avium culture sonicate. These
monoclonal antibodies were characterized by an enzyme immunoassay and immunoblot
analysis on 16 mycobacterial species. One antibody, designated Avi-3, reacted only with M.
avium and not with the reference strains of the other 15 species of mycobacteria tested.
Specificity of the antibody was confirmed by assay, using a specific DNA probe of M.
avium complex in 29 M. avium complex isolates. An antigen was purified from M. avium
culture sonicate on a monoclonal antibody Avi-3 coupled affinity column. The purified
antigen gave a single band SDS—PAGE response (MW : 27 kDa). Both in vivo results from
skin tests and in vitro results from lymphocyte proliferation assays with cells from guinea
pigs sensitized with M. avium showed significant antigen Avi—3 reaction. In addition, when
testing guinea pigs immunized with M. bovis BCG or M. intracellulare, the antigen showed
weak in vivo and in vitro T cell responses. These results suggest that the M. avium specific
antigen Avi—3 may facilitate the diagnosis of mycobacterial infections.

3) Haga and his colleagues reported a new monoclonal antibody specific for M. bouvis.
It was known that Mycobacterium bouvis secretes a biologically active substance named as
MPB70. They prepared a specific mouse monoclonal antibody to MPB70 and developed a
fluorescence sandwich ELISA (FS—ELISA) method that specifically detect MPB70, the
detection limit of which was less than 10 pg/ml of heat treated MPBT70. By using the
MPB70 FS—-ELISA, they examined MPB70 possibly secreted from 114 mycobacterial strains.
All of the eight BCG substrains including BCG—Tokyo were positive. All of the 28 M. bovis
strains were also positive. On the other hand, all strains of M. tuberculosis and nontuber-
culous mycobacteria were negative. Thus, it becomes possible to descriminate M. bouvis
from M. tuberculosis and nontuberculous mycobacteria.

4 ) Tomioka and his colleagues studied the Gen Probe ®Rapid Diagnostic System (Gen
Probe Inc., San Diego, CA., U.S.A.) using DNA probes specific Mycobacterium tuberculosis
complex (MTC) and M. avium complex (MAC) for its usefulness in the identification of
MTC and MAC. When 82 mycobacterial strains with the code numbers were subjected to the
DNA probe test, 33, 15 and 11 strains were identified as to be MTC, M. avium and M.
intracellulare, respectively, with 100% specificity and 100% sensitivity. Mycobacteria other
than MTC or MAC showed no reactivity to DNA probes for MTC and MAC. Cultures
incubated for a long period of time, at least for 16 weeks could be used for the DNA probe
test. Bacterial suspensions could be stored at 4, —20 and —80°C for 17 weeks without serious
loss of reactivity to either of the DNA probes. Bacterial suspensions at concentrations of
five times lower as well as higher than that of standard one (McFarland No=1) were suitable
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to the testing. Some MAC reference strains belonging to serovars 23, 24 and 28 showed
reactivity to neither M. avium nor M. intracellulare probes.

Add.) To use the techniques described above, rapid and convinient culture techniques
are required. Therefore, Abe was asked also to report his test results on the usefulness of
Middlebrook 7H—12 medium.

Mycobacteria recovery rate and time from clinical specimens were measured for
Middlebrook 7TH—12 liquid medium and two conventional media (Middlebrook TH—11 agar
and 3% Ogawa egg) and compared. Of 108 specimens processed, 41 (38.0%) were detected as
culture positive by the TH—12 medium, in comparison with 24 (22.2%) detected as culture
positive with the conventional 3% Ogawa method, a significant difference in percentage of
positive cultures between the two media. This difference was even more significant with
smear negative specimens. The recovery rate of mycobacteria using Middlebrook TH-11
agar was better than that of 3% Ogawa egg but not as good as TH—12 liquid. Mycobacteria
recovery time was remarkably shorter with the liquid medium: All of 41 culture positive
specimens were detected within 3 weeks by the liquid medium, while 4 weeks or longer were
required to recover mycobacteria from 90% of culture positive specimens with the
conventional methods. Overall bacterial contamination was 0.9% and 6.5% for the liquid and
3% Ogawa media, respectively. These results indicate that Middlebrook 7TH-12 liquid
medium is efficient for recovery of mycobacteria.
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Fig. 1. Comparison of anti alpha and gamma-1 antibody between
patients of M. tuberculosis, M. avium—M. intracellulare and healthy

control by ELISA. G : gamma-1 antigen, T : alpha-T antigen, I :

alpha—I antigen, HC : healthy control, Negative :
but clinically patients of mycobacteria, Tuberc :

culture negative
M. tuberculosis,

Avium compl : M. avium—M. intracellulare.
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Fig. 2. Comparison of anti alpha antibody with
healthy control-3.0 : 0 year old, 12 : 11 and 12
years old.
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Fig. 3. Comparison of IgG and IgM antibody against alpha anti-
gens between patiens of mycobacteria and healthy control. Tg : anti
IgG antibody against alpha-T, Im : anti IgM antibody against
alpha-1.
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Fig. 4. Comparison of IgG and IgM antibody against alpha anti-
gens of healthy control-3.
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Fig. 5. Comparison of anti alpha antibody and tuberculin
reaction of healthy control-2.
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Table 1. ELISA Reactivity of Five MAbs with 13 Species of Mycobacteria

Reactivity?’ of clone:

Antigen®
Rv-1 PPD-1 Ao-1 BCG-1 BCG-2

M. tuberculosts

H37Rv >> 409, 600 > 409, 600 > 409, 600 800 >> 409, 600

H37Ra >> 409, 600 > 409, 600 > 409, 600 400 > 409, 600

Aoyama B > 409, 600 > 409, 600 > 409, 600 12, 800 > 409, 600
M. bovis BCG > 409, 600 > 409, 600 >> 409, 600 > 409, 600 >> 409, 600
M. kansasii > 409, 600 400 400 400 >> 409, 600
M. marinum > 409, 600 >> 409, 600 800 800 >> 409, 600
M. gordonae >> 409, 600 200 200 200 800
M. scrofulaceum > 409, 600 200 400 200 800
M. avium >> 409, 600 > 409, 600 200 800 800
M. intracellulare >> 409, 600 =409, 600 400 51, 200 > 409, 600
M. gastri >> 409, 600 > 409, 600 800 3,200 >> 409, 600
M. phlet 102, 400 51, 200 400 400 800
M. smegmatis 25, 600 200 400 200 3,200
M. fortuitum > 409, 600 200 200 800 800
M. chelonae 1,600 >> 409, 600 400 400 > 409, 600

®
<

Bacteria were grown in Sauton liquid medium, and the entire mycobacterial culture was sonicated.
Microdilution plates were coated with 50 1 of mycobacterial sonicate containing 100 yg of protein

per ml.

Each value is the highest dilution of mouse ascites fluids that gave an A,y of more than 0.2 in the
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ELISA.
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bEEALBEOMICEHOMBENL NI, UL
BEATOEVHAMERTHLA LN, TDTEIT
SNTRIFEAEOHAANIBCG HEA2ZITVWA L
&, BEHICEET S I anNy F ) TIc L BRBIEEZT
TWAIEBEBEZ LN,

M. avium & M. intracellulare 3% N 5 DRTHE

(LIRS IEF TR Y, DHIBKRER 0D
M. avium complex & LTHOTbONTE /o, AET
D complex IZJBT AHIC L B EYUELEML, Lhd
Ch o DR IFTHERER IR EZ R T b D% R E
BB - T EYOBHBLEE N TVE, hEdiI
M. avium OBEFEHRMIBFIRTE < v 2 O il % H
Wil SRR T 3O 7 0 - v 28, ZohT
Avi-3 L &ft Ttk o—-vickDEESRBHER
Table 2 /R L7z & H T M. avium EDAHKIGL,

M. intracellulare & RIS LIEM -2 L, M. avium
complex PIAD 3 o357 57 ) 7EEHERR & UG L 18 H
57 ET By P D T D MAD 134 27kD ©
HFZEHBLTOB T EMWHELICE NI, TOPikE
AL &L GRS B M. avium complex & DIGHE
NI ETH, BHRART T EBEESEE 29 bkep
16 bR & WG Z /R Licds, 13 #RE IRIGLSH -
7o N5 DFER D —% Table 3 IZ/R8 L7z, Gen—
Probe #t ® DNA 7o — 7% HW7/7: DNA : RNA »
ATNFAE=Y 3 VIEET I OHAORREES: X 51Tk
L 72e Avi—3 Pifk & RIGHE 2R U 1o BESBE 16 #R 13

FkiZ M. intracellulare DNA 7o — 7 ERIEL 7,
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fE %
Table 2. ELISA Reactivity of Three MAbs with
15 Species of Mycobacteria
Reactivity® of clone :
Antigen®
Avi—1 Avi—2 Avi—3

M. tuberculosis

H37Rv > 409, 600 > 409, 600 400

H37Ra > 409, 600 > 409, 600 400
M. bovis > 409, 600 > 409, 600 400
M. bouvis BCG > 409, 600 > 409, 600 400
M. kansasii 800 400 400
M. marinum > 409, 600 > 409, 600 400
M. gordonae 400 3,200 1,600
M. scrofulaceum 400 800 400
M. avium >>409,600 409,600  >>409, 600
M. intracellulare > 409, 600 > 409, 600 400
M. malmoense 102, 400 > 409, 600 800
M. gastri 400 3,200 400
M. lepraemurium 1, 600 25, 600 400
M. phlet 800 800 400
M. smegmatis 400 3,200 400
M. fortuitum 800 800 800
M. chelonae > 409, 600 > 409, 600 400
a) Bacteria were grown in Sauton liquid medium, and the entire

b)

mycobacterial culture was sonicated. Microdilution plates were
coated with 50 ul of mycobacterial sonicate containing 100 ©g of

protein per ml.

Each value is the highest dilution of mouse ascites fiuids that gave
an Ay of more than 0.2 in the ELISA.

%608 FE 105

Table 3. Reactivity of MAb Avi—3 against M.avium Complex Isolates
and Differentiation of the Isolates by DNA: RNA Hybridization

Isolate source

ELISA
reactivity® of

¢DNA probe with :

% Hybridization of 21— labeled

MAb Avi-3 M. avium M. intracellulare
Patients
1 < 200 4.3 36.0
2 < 200 2.5 39.6
3 < 200 6.0 38.5
4 > 409, 600 51.7 1.3
5 > 409, 600 44.9 1.3
6 > 409, 600 52.3 2.3
Birds
Maren Cecilie > 409, 600 NDb ND
Kirchberg > 409, 600 ND ND
Flamingo > 409, 600 ND ND
E38686 > 409, 600 ND ND
a) Each value is the highest dilution of mouse ascites fluid that gave an A,;, of

b)

more than 0.2 in the ELISA.

Not determined.
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Table 4. Mycobacterium tuberculosis Protein Antigens
Identified by Monoclonal Antibodies

i\/ilzjeg;]ljaar) Specificity ii(;lllsrslf: Related proteins

71 CR-L Yes M. leprae 70 kDa
E. coli Dnak, Hsp70

65 CR-L Yes M. leprae 65 kDa
E. coli GroEL

40 CR-L No

38 Mt-C No

36.2 CR-L No

36 Mt-C No

33 CR-L No

23 CR-B No M. leprae 28 kDa

19 CR-L Yes

14 Mt-C Yes

12 Mt—-C Yes E. coli GroES

Categories of specificity : Mt—C, M. tuberculosis complex ; CR—L, limited cross—

reactivity ; CR—B, Broad cross—reactivity.

The MAbs were reported by the following investigators : O. Closs, 71 and 19 kDa :
J. Ivanyi, 65, 38, 19 and 14 kDa : A. H. J. Kolk, 40, 19 and 14 kDa : J. Bennedsen,
38 and 19 kDa : C. Abe, 36.2, 36 and 33 kDa : T.M. Daniel, 19 kDa : T.M. Buchanan

23 and 65 kDa : P. Minden, 12 kDa.

D M. avium FFE Avi-3 Pifkic kv ERE s B 27
kD $UEIR in vitro & in vivo TTHIlEEXINT 5 T
EARENY, E5ICAVI-3 4 v X2 2T —-FLT
WBBETOs e —=v 7 ERBETORIITbERIIL
12, RESNIIEHERS,» S, TDF v 131948
DTI/BHIORY, ThAMLOFHININHTER
21,500 EHEE S, FEx OFIREEET Avi-3 Bz T
UM%, FhoD75 54 b2 pUR NJ ¥ —ic>
BWT B—H 350 vy —ERa s vy & LTRBE
THRESYE, ZTOREEMMHKICOWT Y v ERIESIEIRE

TEHE AT, Fig. @ Avi—3 4 v /57 OF/KHE—HIK
M7o 7 v EIRUIE D RBEOEM, s v — v g
SN, 54 FH Pro 2 5 137 FH Ile O] & 138 FH
Val 25 CRKETODNL &L b 2 AR Tl v -
—TEET B EBHS LI s, B o—v D
FTBHEWVICEEL TV A MREICERL, oz XR
BHETRES R TH S, TALBMHlEE -7
SWT b TTH B, ThoEERFESBMEs &
UTHREzE =728 5 Y NIHBRIB I a7
TREOBUNCBOWTHEBBMEIE 2D 5 2 &EZ 6N 5,
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INETIEEE ¥ v 37 1cxtd 5 MAb B9 F& 12
kD % 5 T1kD O#EHT 11 G sh T 3%, tnb
MAb O FEMIE ELISA, Fy b, Y229 —v 70
v b, SEHEETHENS N, Table 4 iT/x Lok
31z, TN SDhT4ME (14, 19, 36 £ 38kD) 3FE%
HERESERNTh B, TSy vy iTktd 5 MADb LIS
12 M. avium complex FrEMEEE T 5 MADb &
HEINTVWEY,

IS IanN7 7Y TIN5 MADb 1, BEREDEE
~NOFHDO AL S FHIMEY v~ MicRHs N, HED
Higt b ATREIC T B, HiBfs 0 7cBURIZ ELISA, 7oy
TR OFE E L TR n, BEMEROBEEH
NB I ETHEOBHICOIGHENL S, MAbITLD
FEsh, BEEShRRERINTTHBE RIS 52
EARENTHY, FERFEHEIZIEKPPD cfib b
ARSERFR E L TOHOEZL 5N 5, £72 MAD
BBEFLFEE 2 O CFEMEO 7o - 7E LT
HHTH B, TDEHITMAD 13, FFREGAE DB
HBEEOMEDOEEE LTV - 25N EREL LS,

X S

1) Kohler, G. and Milstein, C.
cultures of fused cells secreting antibody of
predefined specificity, Nature, 256 : 495-497,
1975.

Coates, A. R. M., Hewitt, J., Allen, B. W. et
al.

: Continuous

2)
: Antigenic diversity of Mycobacterium
tuberculosis and Mycobacterium bovis de-
tected by means of monoclonal antibodies,

Lancet i1 : 167-169, 1981.

=

OB B E HIE

3) PTG « MG RS o — Y HRDOERE
Z OFURIT & 0 BFHE N HEOEYFHIMEIR,
#%, 64 :270~271, 1989.

Abe, C., Saito, H., Tomioka, H. et al. : Pro-

duction of a monoclonal antibody specific

4)
for Mpycobacterium avium and Immuno-
logical activity of the affinity—purified anti-
gen, Infect Immun, 57 : 1095-1099, 1989.
o, MERME LEREA : Mycobacte-
rium avium FREH, Avi-3 EZFDI/ v —=
v, EEEGIRE, ROKBETORE, HME
i, 45 : 393, 1990.
Engers, H. D. : Letter to the editor. Results
of a World Health Organization—sponsored

5)

6)

workshop to characterize antigens recogniz-
ed by mycobacterium—specific monoclonal
antibodies, Infect Immun, 51 : 718—720, 1986.

Nishimori, K., Yugi, H., Naiki, M. et al. :

Production and characterization of serovar—

7)

specific monoclonal antibodies to serovars 4,
8, and 9 of Mycobacterium intracellulare,
Infect Immun, 55 : 711715, 1987.

Kolk, A. H., Evers, R. Groothuis, D. G. et

al.

8)
Production and characterization of
monoclonal antibodies against specific
serotypes of Mycobacterium avium and the
Mycobacterium avium—Mycobacterium intra-
cellulare—Mycobacterium scrofulaceum com-

plex, Infect Immun, 57 : 2514-2521, 1989.

3. BCG #&T M. bovis R 5H I/ 0— A& A /< ELISA &

ELF Bt E T ERT

B W

BT, PUEREE OSBRI « G 1043 PR B Tk 50
FERTFES & OFEMASED AN S h, MAERRO&EHE
BLORBRESSD Shoob 5, Th o OFHIHH,
FEVIFREER OB TRW IR SN LS E LTV B, B
Sk YR I X BEESE? TR, EERoORE
RISV ETSH - 1o, FHTHMER, #AEEZERLB
CG A&t M. bovis TATHMICBEARE AR THMK
TR, +4 7 ¥ UEEHT, EKEEUOEIKRERT C
Wb B, —FH, WEEEOPICSHOBE TR THE

H
£
J

7K

i mem /N
£ F-R/K @
1 = LIS S | R

WA 2 = 5

RKEARTHEAICE, F4T7 Y7 A bOEMOARAEE
T EMH B,

AEERET 28 L WAHER, 5 DREKT RIS
BRI FENEEICERTEX 2 HETH 5, T OMHHE
13, BCG—Tokyo #ic KEICEE S %5 MPBT70Y

(M. bovis IKFERMILER) 2HVT, £FI0K
Bk RN~y 2By o— v HilkEERL, ®ic
CofitkE RO THRE O E LEER LS L TIOEE
LISA 2175 H#ETd 5, = OB, #HREOHE biE
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EERMET 2 LIcLDEETNTVWS MPBT0 O
ESSILED ST EMHLIZEY, 10 pg/ml ODMP
B70 OWMRHEMAIREE S o F20 LA T, —HLEHE
BO/NISEER N L 2B Hhid BCG 288
M. bovis IZDAHGHRIEERL, M. bovis DEEIT
BHTHEHTH B L5,

M#LTE

MPBT70 it 4 2 H2 0 — v HiAOMERL : KERFIZA
YAHEL L DES SN MPBT0 %2 < 7 IR
L L, BEOHETH o— vHERERIL ., %
DH>BD12%Bov-1l @& LY, MPBT0 icxtd
5K Y 70— FHEOER : MPBT0 2 oil (FIA)
KRETzw v Ya v ELELEY MTROELGEL,
B on i HiMiE% Protein A h J 21T THELL 72,

EEREHEY v F 1 » F ELISA (MPB70 FS—ELI
SA):96 XELISA 7L — + & 1 Ik¥ifA (£Y 7 o—
FUBUER) Ta—5 4 v I L, ZOhKIHEY Y 7L
&) 2EE®R, 2kEKELT, ex4F bl
Bov:1#itk% % v F A4 v FIRRICKHEASE S, &5t
FUTFPTEY Y e B—D-H3F 7 b v ¥—EEERS
%, BKRICHE L L T4-methylumbelliferyl—A—
D—galactoside %MNZ, HU/k4-2Fuy vy 7
=a Y OHEEE, 6717 0T L — FHEODLE
i P49 —59 2@ Tt oRE e V) ICTRIE
Ltco BBEREFTT Y v b7 U b &h 30,

PUR S v 7V OFFR : B & LTV 3 MPBT0
GkHABLEESO D) BBUE (X—+2s -7 121
‘C2043) LicbDELBVWHDEEEML 12, BATUE
& LT, BCG 2#&E M. bovis, M. tuberculosis, 3E
FERGTRE TS & 114 BRo & EiE2 MM L1, =03
HEERRISEN 3,

O v—F viEEgEm» S 0FH%  BCG ik 8 #k
(Tokyo, Russia, Moreau, Sweden, Pasteur,
Copenhagen, Glaxo B U Tice ¥) % v — b Vi
{REEHT 6 B~ 8 B &%, £ 0@l (12,000 rpm, 50
) EEEIVET 740y —ICTIEB LI, ThEBS
WIHEED 12D Icd — b 2 L =T L bOBLUVZDE
FObDEERL, tho5E10° 1078, 1072, 1073, 107
ICHR L THW,

@ /NIEEA & OF%L . il BCG Hhkk 8 k&, H37
Rv REERSBER TS & D M. tuberculosis 32 ¥, Ra-
venel & M. bovis 28#% ( BCG LIA D), M.
africanum 14 8k M. microti 10 kB L M. avium
75 SRR BIEEE 22 MR, /NI E oKk 2 A4 E
DODHE% PBS—Tween?20 3ml & & It v E Y+
4 XL TCHWEICHE L MPBT0 2% WHH L, £#h%
BULEHBEB K CHBE O DIt — b7 L — T,
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12,000 rpm, 50 23i=.0 L B &0 BER L8 7, 20
Lg%, 10°, 107, 107%, 107° i &R L TH W,

MPBT70 icxtd 587 o — v§ifkBov -1 V&
R HEY v F4 v F ELISA (MPB70 FS—ELISA)
EZRFL, T OHEICE S MPBT0 O HEKE &
HE RO % Lo MPB70 EEPURIZ, MBVLE
LicboEIEMBEDT O DEMY, 10 ug/ml 5
10pg/ml ¥ TI0RBEBAEREZITV, Z2hZhicoL
THRIE L 72 = DFER, FEMBTOMRHBAIE10ng/
ml~1ng/ml T&H - fc WNBIIETIZ 10 pg/ml TH
+otEh, BT X EESEE 5 2 Exbh
- 1o HITERROMETE 0 time 2 5 4 B % © 30 4
MRTHE I >/, ZORER, BOLRE SRR ORHE &
EDITHEMU AT S b =& 52208, 1 EERIDHI
FETHRET EMbh -t

iz, BCG HKky — b v1E&E FEIcE$h % MPB
70 %2 FS—ELISA i< TRIGE L 7z, JEMB LTI,
Tokyo (Tok) #i% U¥ Russia (R), Moreau (M),
Sweden (S) WTHEMTHL, ThookkTRIEEL
HD 1,000 FEFRRK T b S N7z, L L, Pasteur
(P), Copenhagen (C) MTREZEEEOHKTHY
PIBHEERL, 10EHRLUT TRBEETIRE, -7,
Glaxo (G), Tice (T) HTIZ 10 fEFHW BT 100
ERFLUT CRBEETLD > o —F, MBVLE LI,
TRTORTHRIBEENE Z - o Tok, R, M, S #
T3 10, 000 fEFIRT b GHET, P, C HRid 10 fE#FH T,
FT,GHRTIRL 000 BEHNTHEILEL >, ThD
DEAED» S T, G B LU P, C¥kTd MPBT0 ASEELE
INBTEWIRES N, & SITIMBVLIEREE iAWV
7o FS—ELISA it kb, Th S D¥kd MPBT0 A3Hy
IR ENB T ERbh -7,

/NIRRT Ll % 3 Ticl 7o Fik TR,
LI MPB70 FS—ELISA # T MPB70 ok H %17
-7 M. bouvis, M. africanum, M. microti, M.
tuberculosis, FEREMPIERE % W< MPB70 0L
HEZMETd 5 &, MPBT70 13 M. bovis IZDAEH Sh,
L& 3 _TD M. bovis » MPBT0 = EH L T\,
Ko DEICK VEERICIEND - 124, SRELEKT
& 1,000 REHRE T HBEAER LI, M. tuberculosis
TR7 V& vick > TREVMIKIS N, M. bovis @
LI BHRERT SRE BT NTOTERIETH - 12,
WBBBCGHBKIIOWVWT, TOHETFRANTBE
Tokyo ¥l 4 k> MPBT0 BEEAEB AL WHkIZ M. bovis
DL BEEAEK & RIS BAE 2R L 703, Pasteur Ffth
AROBBEEKTIE, B-2 0 LEBESE S NEL
272 LIchS->T, T DMBRESEKEEH» >
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KEET 2 HER D SOHETH 5,
HAMETIEBCG—Tokyo ¥k 727 F v LTHVLS
NTVBOT, INSORKFEN S, BRRIEATIRY — b
VR BB ARRIA S LI TH/NIBEHICRE L
EHOWTRETE S EBbh -1,

E z

MPBT70 icxtd 2827 o — vHUKEER L, Th%zF]
A L7 MPB70 M (BULBEMPBT0 FS—EL
ISA ) #FR LI, BBy o—viilkEHWILIDE
LISA # T3, BCG—Tokyo ¥kdfth 7 ¥kd BCG Hkk
g LA R UY, M. bovis DREELEE XSKIGL
72h5, M. tuberculosis *°, FEFEZIIBE ORIE LiE
ERRIB LD - oo

INE TOMETIR, BCG HHkic & 2ERERIET IV
£y b O MPBT70 fiFicxt 3 2 RERIG (DTH) Dk
"% 12, BCG—Tokyo, Moreau, Russia, Sweden
¥ (Russia, Sweden FROEAEIZRTEE) THMUETH
> 158, Pasteur #I32U® Copenhagen, Glaxo,
Tice HTREMETH -1, ZDHHIT, ThSEMKE
13 M. bovis THBITbhhrb 53 MPBT0 ZFEAL
ROVERBHREEZEZ SN TV,

NS DRMREEELVE y M2 DTH RERIGAH
HULEOVERRE ROLH>EZSNS, BCG Itk
T E Y b ORHIGE I BCG AEMSERESN/IE, &
D YN & % OFEREOBRIRICEKALT 50 BHIREE DS
BRAL T 3 &[EC BCG 133854 E1Ld % 2 g s
NTW 3, MPBT70 34 B O BAFERF 1 50 & 41 5 0 ih Bl
EQYY ©h 50T, MPBT0 OEELRMIER DLV
BT, BifIRIERKRAL E T OB T MPBT0 i< &
BIERAEMTiciiasnd, Licds-TDTH TldEHEE
RLUIEEZOND, TDXD BT EMNE MPBT70
FS—ELISA T3> &0 LEHER LI,

Pl EomkfEs» 5> MPBT0 13 M. bovis T NThEA
TAHARRIBEATH LI ENbh >, i, BEM
PB70 FS—ELISA iE 3 FFRMES L CIEEICEN, M
PB70/M. bovis DHHICED TEHTH 5, Ml
FHICK - TRENEC L A2HEBR, Buck s MPBT0
DEEOER RIS Z AT 5w TH %% —
7%, MPB70 ZBEA L ZWHEEE T3, BULER bHA
DFEA IR 5, BREEIMIZN TV, TR
HoOFMER, 7y M REEAED LT TEL, RED
DEPERDOFREEZRA TR LB TERETHD,
HULEE MPB70 FS—ELISA O EBEHWEHELZ XS
KEYAEREBLLEEZELI SN S,

L ZATOHETIE, BEANOFEKIEREDORE
B, Apops 25 EREE, M. tuberculo-
sis ®BCG DELOLMTHEEEZEZOND, bhibh

fh B W6 B %105

OBIFELIcC DBk LD, MBFEBOHEINEASIITO T
EWTE S, TERDAENFNRIEED A5 5 3 R bF
AN DNA Yo —7HEAHWTS, M. tuberculosis
& M. bouvis DERIRBESTREBVERTHS, O
LA EH S BAREIZ MPBT0 OEA, YHLFEN
Bita e 3 EcEETH BT, BRINICH
EEERTEDIBD TENICHETH L EEL LN 5,

X [

1) BAERE, WS, MEETF  BCG #HERIC
- T AER M EET R @ 2 iEF] & £ O EETS BER
DHAIR—BCG FrEMD Mycobacterium bovis
»oXHIT B k-, #i% 59 : 289~293, 1984.

2) LHEMHE, MBEEBT  BCG ON#EEEE, %
63 : 136~137, 1988.

3) Nagai, S., Matsumoto, J. and Nagasuga, T.
: Specific skin—reactive protein from culture
filtrate of Mycobacterium bovis BCG, Infect
Immun, 31 : 1152-1160, 1981.

4) HEMEIR, S K, %REEEFEM  MPBT0 <X d
BHy o— HURDIERIE T h AR L 3k v
F4 » F ELISA 12 & 5 MPBT70 [GH#RD[EE & Z
DEFH, T, 64 : 277~278, 1989.

5) HHEMG @ K REEFMh  SEREY Y P
v F ELISA i & 5 MPB70 IGHEKRO[EE & £ D
HE, 12 PIERRRE R S ENE  17~24,
1990.

6) G, th)IHERS, HREEEFEAM : MPBT0 1oxdd
ZHY o— yHAOERE Z ORI OWT, 560
B KBRS AR FIEA A DS, HRlt, 1990
G sCHEM )

7) Miura, K., Nagai, S., Kinomoto, M. et al. :
Comparative studies with various substrains
of Mycobacterium bovis BCG on the produc-
tion of an antigenic protein, MPB 70, Infect
Immun, 39 : 540-545, 1983.

8) Harboe, M. : MPB170, a
unique antigen of Mycobacterium bouvis BC
G, Am Rev Respir Dis, 129 : 444-452, 1984.

9) Tokunaga, T., Miura, K., Haga, S. et al. :
Host response to a protein antigen, MPB 70,
produced by viable BCG (Tokyo substrain),
Seventeenth joint conference on tuberculosis
US—Japan Cooperative
program : 126140, 1982.

10) Honda, M., Nagao, S., Yamamoto, N. et al.

: Fluorescence sandwich enzymelinked im-

and Nagai, S.,

medical science

munosorbent assay for detecting human
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interleukin—2 receptors, J Immunol Me-
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thods, 110 : 129-136, 1988.

4. DNA 70—TJIC & B3HEBEOTERTEE

BRERAREMEY « e B

&

i

&ift, Mycobacterium tuberculosis complex (M
TC), M. avium Wi M. intracellulare D& 4 &
DD ribosomal RNA TSR P13 DN
A7 v —7%2FALKINSHEBEOIEEEF » b
(Gen Probe® Rapid Diagnostic System) M3KED
Gen Probe thk vilREh, bHAETHAFAREE S
sle ZTTHhObNER, WHBRELINLDEEF v b
EAFL, ZoMHicY > ToEPERAMIC VT
HTO®Et 21T 72,

MEEHE

(1) H5E : HEMRED M. tuberculosis, M. bovis
BLU M. africanum %28, 10 BLU 5K, a—F
F5af L CELPHERAE L X b5 %2%0 7 MT
C 11 Bl O ic SR A M7 B & OB L BRbH
FEXKMEE L XS5 %% 7 MTC, M. avium
complex (MAC) % DIhFEFEFTRREAT 71 RO#FT 125
Pk, Miss A. Y. Tsang (National Jewish Center
for Immunology and Respiratory Medicine, US
A) (NJC), Dr. G. P. Kubica (Centers for Disease
Control, USA) (CDC) & Dr. D. J. Dawson
(State Health Laboratory, Brisbane, Australia)
L0535 EZG - MAC IMiER (1 ~28) FEHERIFKE
51, 21 BR U 24 ¥k, dfittic MAC DIA D ZEZIEFERME
PLERER 16 7 30 #ko

(2) DNA 7o —77 2 k 1 %/ N5 E RSB
245 2AE—XTHEEE, McFarland No.l OJEE
IZ F % L /2 B 0. 1ml % “Bacterial Lysinn Re-
agent” ITHII—>55~59°C, 15 S8 H H LI —MTC
713 MAC @ “DNA Probe Solution” 1ml %/
Z 72°C, 60 4yE#iE— “Separation Suspension” 4
ml 27N, #—72°C, 545 RiE, BB LIE A
“Wash Solution” 4 ml IZ/%&, ##E—mOk’HoD
BEEHE%E Gamma counter TiHAl, % hybridiza-
tion fHZEFH (BHM=10 %),

] S

1. DNA 7o —7 7 R + ORpFME & KEE
HEMPER]  EALFEEERIc K D EESH, 3 - FF

Bl B E

FEMN L THEEZT HIREG 82 ko 3 DNA 7
0 - 7K BERTIE, 158N M. avium, 11 ¥D3
M. intracellulare (% hybridization {&= 25~55 %),
33 ¥kA MTC (% hybridization ffi=24~52 %) &[d
EEN, RO BHEBINSLAOHEREEEZ SN,
B EEEL L O—HRIZ10%TH -1z, Tz, HE
fRAEFED MTC43 ¥kiz, MTC 7o -7+ DAKIGL,
% hybridization i3 TB—4 ¥k (22 %) 2DZFWT
BOVWIFh b 44~52 % L EfEER LT, B4 MTC
DVWTFNED M. avium 25 WId M. intracellulare
DFu—-7ERIGLbDIREL, £/ Tablel IR
3 &I M. kansasii, M. marinum, M. gordo-
nae, M. fortuitum, M.chelonae % & MAC LIS DI
FERHDIRE (16 R 30K oicizvdhnd, MT
CBLUMACOFu -7 LDORIEHERLIZSDIZ
(A% NSW AN

2. DNA 7o — 77 X b EftE oMt

(1) MTC % Wiz MAC DWW & SEIKEE I
McFarland No.l @ 1/5~ 5 fEO#iFHAICB W TIZ,
HERE (No.1) K81 % hybridization i & K% i3
-7z (Table 2),

(2) BERXvNEEE NIz MTC 3 WVWIEMAC D 1
%/ E 3 ~8HEOEEHWTDODNA 70 =7
T A b DRHE &R« AR LRI & B EESEE & O
KRR EAEERIRVZ LG - 12,

(3) MTC & % i3 MAC DEZED 1 %/NIEEH
FieBY 2 E£HEWH» S 16 BRICEBERELHVT
DDNA 7o — 7572 b Tld, Table3 iZ/RT &I ICH
D < 78 % & % hybridization fEICETOET A S
Ny, FESFHICERD 2RKTRBEDSDTIRED - 72,

(4) MTC »5Wid MAC OB (McFarland No.
1 %24°C, -20°C, —-80°C THRELEA, wWTho
mETORF 4 7 HTIE% hybridization {EICHH S0
R T A SN LA, WFhOoEKRICBTL+4)
BRIGHEZFEFEELTE Y (MTC > MAC), FEEEDFEE
WiktHoiciRAatEchd 2 b EBbn (Tabled),
(5) MTC & MAC O contamination D[&EIERIEIC
FIZ 3B icovwTid, BEE O 1/5 8D cootamina-
tion TIRZNER->TREET 5T &30 - 7205, MT
C, M. avium AT M. intracellulare 135 HEE
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Table 1. Reactivities of Various Nontuberculous Mycobacteria
Other than MAC with DNA Probes of MTC and MAC

Strain

% Hybridization
Probe

M. avium | M. intra*

2
=3
Q

. kansasii P16
. kansasii ATCC 12478
marinum Shimamoto
marinum ATCC 927
simiae 25
simiae ATCC 25275
asiaticum 27
asiaticum ATCC 25276
scrofulaceum ATCC 19073
scrofulaceurn ATCC 19981
gordonae ATCC 23284
gordonae ATCC 14470
szulgai NCTC 10831
malmoense ATCC 29571
xenopi ATCC 19276
xenopi ATCC 19970
gastri W417
gastri W465
nonchromogen. ATCC 19530%**
nonchromogen. ATCC 19531
. terrae ATCC 15755
terrae W—511
. triviale T—435-5
. triviale ATCC 23290
M. fortuitum 18356
M. fortuitum 18367
M. chelonae

(abscessus) R108
M. chelonae

(abscessus) ATCC 19977
M. chelonae

(chelonae) 19062
M. chelonae

(chelonae) NCTC 946

REKRXKEKEEEXRERREREERRRRERESR

—_

O m O O o O W O O O e e e e e e e
O O WO 0 = = 00 DN W =] W O = 0~ © = O O B O N = O = W
O 0 00 0 © W O W = O = O 0 © O » © O O 3 O O O W = =
P R e i i s e e A e e i i el e ol e

N DN =W W]~ WD O~ WD 3= A NN W

0.7 0.7 1.3
0.7 0.9 0.9
0.8 0.6 1.2

* M. intracellulare

** M. nonchromogenicum

D¥1/100, 1/5 8 X0 1/10 ED contamination &
koTENEND T o - T EBHRIEERT T EASH
-7z (Table 5 ),

(6) MAC ® DNA 7 v — 7RJEH IE hybridiza-
tion DIREE T2°CHh 5 68°CIKTFHFTHEDLE LI A
R h -7,

3. MAC ImiEH & DNA 7o — 7 RIBH

DNA 7o — 775 2 iz K Y MAC [iEHR 1-6, 8—
11, 21 BFBEKIE M. avium 1T, FMERT, 12
—20, 25 BFTBEKIZ M. intracellulare LEESN
34, MACHE a-HE2 BT bhhbod, i
D 7o — 71cxd 5% hybridization fEASMHAE
(210%) LITTH 5 bDAH 23, 24 B XU 28 MIERIE
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Table 2. Dependency of % Hybridization Value on

Concentration of Test Bacterial Suspension

Concentration % Hybridization
Strai of bacterial
rain suspension Prok?e
(ODs40)* M. avium M. intra MTC
0.1 30.5 1.8 NT**
M . 0.25 25.1 2.5 NT
61é4“”‘“m 0.5 33.3 1.4 NT
1.0 26.2 1.2 NT
2.5 50.2 1.2 NT
0.1 2.2 25.6 NT
0.25 1.2 20.2 NT
M.i
Yurzltdrlacellulare 0.5 10 17.4 NT
andle 1.0 0.8 34.8 NT
2.5 1.0 39.7 NT
0.1 NT NT 32.2
0.25 NT NT 35.0
M. ]
; ;Lberculosw 0.5 NT NT 35 9
Y 1.0 NT NT 32.2
2.5 NT NT 35.7
0.1 NT NT 35.0
0.25 NT NT 37.5
M. ]
b ZO"‘S 0.5 NT NT 38.8
1.0 NT NT 33.6
2.5 NT NT 38.2
* 0D = 0.5 corresponds to McFarland No. 1.
** Not tested.
Table 3. Change in Reactivity to DNA Probes in the
Course of Cultivation of Organisms
Weeks after % Hybridization
. appearence
Strain of colonies Probe
on 7TH11 medium MTC M. avium M. intra
0 NT* 27.2 1.1
1 NT 40.4 1.0
M. avi 2 NT 32.6 1.9
61;)4‘“’””” 4 NT 29.6 1.6
8 NT 40.0 1.4
12 NT 34.4 1.7
16 NT 38.0 1.4
0 NT 1.3 23.7
1 NT 1.6 26.6
M. ins lul 2 NT 1.1 21.3
. . "(ance ulare A NT 10 93 9
anate 8 NT 1.0 22.8
12 NT 1.0 21.2
16 NT 1.1 11.1
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0 34.3 NT NT
1 41.2 NT NT
' 9 29.9 NT NT
I];/[, t}:berculosw 4 24.4 NT NT
3R 8 28.5 NT NT
12 15.3 NT NT
16 20.1 NT NT
0 39.0 NT NT
) 38.3 NT NT
. 9 31.0 NT NT
l\]\/;I. ttu,be'rculosw 4 31.9 NT NT
etsugi 8 27.5 NT NT
12 27.0 NT NT
16 30.9 NT NT

* Not tested.

Table 4. Change in Reactivity to DNA Probe during Storage

% Hybridization

. Temp. DNA
Strain Weeks of storage
probe
o) 0 1 2 4 8 17
, 4 | M. avium | 41.7 | 59.8 55.6 48.4 32.7 25.0
M. avium K
S04 -20 | M. avium 55. 4 49.3 38.8 33.4 30.8
~80 | M. avium 31.8 28. 1 48.7 33.4 35.1
M intrasellul 4 | M. intra | 39.1 | 45.3 24.5 21.9 20.2 18.9
v ”:ﬂmce urare -20 | M. intra 29.8 30.2 27.0 24.5 29.6
andie ~80 | M. intra 43.1 33.0 30.0 18.0 26.0
M. tubereulosi 4 | MTC 46.1 | 44.2 40.1 40.3 31.7 38.3
o ;l: ereutosts -20 MTC 44.0 37.5 40.2 33.3 41.4
a ~80 MTC 43.9 40. 1 44.3 34.4 43.6
M twberculosi 4 | MTC 411 | 42,0 37.6 40.1 31.5 34.7
Mot uobercutosts -20 MTC 44. 4 41.8 40.3 31.9 38.2
elsugt -80 MTC 42.1 38.4 40.6 36.5 46.1
, 4 | MTC 482 | 43.5 39.5 42.7 35.9 30.1
M. bouis
o -20 MTC 44.5 40. 4 41.3 35.0 38.7
-80 MTC 4.7 41.5 43.1 35.6 43.0
M i 4 | MTC 39.9 | 38.6 30.2 33.7 22.1 28.8
o f}; reantm 20 | MTC 3.1 | 3L9 | 349 | 261 | 373
-80 MTC 34.4 32.3 34.9 32.4 33.1

% Hybridization of MAC 6194 to M. intra probe and that of MAC Yandle to M. avium probe was
lower than 3.8 % throughout the experiment.
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Table 5. Influence of Contaminants on Reactivity of MTC and MAC to DNA Probes

Test Contamination % Hybridization
strain Probe
Organism Ratio® MTC M. avium | M. intra

M. tuberculostis M. avium 0 26.0 0.9 NT**
Metsugi 1074 30.4 0.7 NT
1073 31.3 1.0 NT
1072 26.5 1.6 NT
107! 30.0 7.6 NT
2 x107! 28.9 17.0 NT
M. tuberculosis M. intracellulare 0 23.7 NT 1.2
Metsugi 1074 29.7 NT 1.1
1073 30.2 NT 1.5
1072 29.3 NT 2.9
107! 24.1 NT 16.9
2x107! 28.4 NT 12.0
M. avium M. tuberculosis 0 1.1 39.2 NT
6194 1074 1.7 41.7 NT
1078 1.9 35.6 NT
1072 11.3 39.9 NT
1071 21.4 37.2 NT
2x107! 21.1 37.2 NT
M. intracellulare M. tuberculosis 0 1.6 NT 22.4
Yandle 1074 1.0 NT 14.1
10-3 1.4 NT 26.0
10~2 4.5 NT 12.4
107! 20.3 NT 24.5
2x107! 22.9 NT 19.6

Contamination ratio = ( conen’ of contaminated organisms ) / ( concn‘ of test organisms; McFar-

land No. 1).

Number of CFU of bacterial suspension at McFarland No. 1 was as follows : M. tuberculosis

Metsugi, 1.5 X 107/ ml ; M. avium 6194, 8.9 x 108 ml ; M. intracellulare Yandle, 8.7 x 108/ ml.

** Not tested.

Table 6. Reactivity of MAC Strains Belonging to Serovars
22 — 28 to MAC DNA Probes

% Hybridization™ Bﬁological
. char -
Serovar Strain Source Probe istailcsacaifi

M.avium| M. intra | @ —antigen
22A 5154 O’ Connor CDC 2.8 3.4 Scro.**
22A 5154 NJC 8.3 2.0 Scro.
22B 10409 CDC 1.1 0.9 Scro.
22B 10409 NJC 0.8 1.0 Scro.
23A CDC841B CDC 2.0 2.3 MAC
23B 23393 CDC 8.1 2.0 MAC
23B 23393 NJC 6.7 2.7 MAC
23 CDC 1214 NJC 6.5 3.4 MAC

53 —
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24A 12645 CDC 9.3 4.1 MAC
24A 12645 NJC 8.4 2.5 MAC
24B 2154 CDC 1.0 33.9 MAC
26A Cox 1944 CDC 0.9 1.0 Scro.
26B Mackenzie NJC 0.7 1.0 Scro.
26 Hillberry 1244 NJC 1.4 35.2 MAC
2TA Harrison CDC 0.9 1.1 Scro.
2TA Harrison NJC 0.5 0.9 Scro.
27B Lane 3081 CDC 0.8 1.2 Scro.
28A 6845 Koukout CDC 1.3 22.3 MAC
28A 6845 NJC 2.2 37.3 MAC
28B 9055 Matthews CDC 3.2 1.9 MAC
28B 9055 Matthews NJC 10.2 6.7 MAC

* The mean of 2~5 tests except for Harrison NJC ( serovar 27A ) and 3081 CDC
(' serovar 27B ).

* %
M. scrofulaceum.

Table 7. Reactivity of MAC Strains Obtained
from Dr. Dawson Belonging to Ser-
ovars 22~28 to MAC DNA Probes

% Hybridization

Serovar | Strain Probe
M. avium M. intra
22 S88/142 1.1 31.6
22 S88/233 2.2 2.4
22 S88/239 2.1 2.7
22 S88/381 1.1 23.9
23 S88/420 1.1 1.5
24 S88/87 2.1 2.3
24 S88/294 2.4 2.1
24 S88/543 2.0 1.8
25 S88/21 1.1 27.5
25 S88/55 1.4 27.3
25 S88/90 1.1 30.9
25 S 88/204 1.4 33.1
25 S88/259 1.6 32.6
25 S88/334 1.2 29.3
25 S88/425 1.3 27.4
25 S 887465 1.2 30.2
26 S87/210 6.7 1.8
26 S88/155 1.4 2.8
26 S88/175 1.5 1.9
27 S88/59 1.7 1.8
27 S88/234 1.3 1.5
27 S88/237 1.4 2.0
28 S87/69 1.2 29. 7
28 S$88/101 1.5 1.2

KAHALN, £ 22 BLU2TMEREIZ M. scrofula-
ceum (% hybridization fE<10%) T&» 5 (Table
6)?, 4[alig, Dr. D. J. Dawson (Australia) &
D55 %%t 22~28 MEREIC DWW T DNA 7o —
TFAREIToE A, EOHE LEROBAENE S
ffc (Table 7)o

E z

VI Eo#E» S, (1) MTC, M. avium dEIT M.
intracellulare D DNA 7o — 7tk b N SEEKD
REEEEZ B FHBHEEE S - ¢, BdELOEEIZITVL
BarcE, (2) RITOEESF 2 MEORIGEMHFICTIZR
BRIOKMMBESATVWE L, (3) HEkE MAC
MERE ORI M. avium & %\ i M. intracellu-
lare DVWEFND 7o — 7L SRIELEVERSH S T
LIENESMITIE 5 7205, TSI D>V TRAKRDEE
MR B E h b,

X Lo

1) Saito, H., Tomioka, H., Sato, K. et al. :
Identification and some characterizations of
Mycobacterium avium and M. intracellulare
isolated in Japan. J Clin Microbiol, 27 :
994-997, 1989.

2) Saito, H., Tomioka, H,, Sato, K. et al. :
Identification of various serovar strains of
Mycobacterium avium complex using DNA
probes specific for Mycobacterium avium
and M. intracellulare. J Clin Microbiol, 28 :

1694-1697, 1990 (in press).
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ft. TH-12 BREHIC K 5 BEHEDI O OBEKE DB

R Thame BB TRE-M & & T

Lowenstein—Jensen IcfUE & h 2 JsEiias, 32
Ny 7Y T7ToEBCEVEMbNATSE . 1958 Fi
Middlebrook 53, £&zia~xs 7Y T7h2EDE
T B DIcEREMARR L., LhL, KRE
LCHRMEL S 3 a5 7 ) 7E2RIHT 2 DI 1
¥ 3B EEL 1,

FERE RS 20T, D IaNsF)7ES
T3 EREFICEETDH 5, a7 HE EMIC &
S THEEPZOHMELAEHET 5 LTHEETH 5, RA
EFETROVWAVWADELETF 2 M WThRTEY, Hicr
4 T7Y VTR MBHEEREbh TV,

BELRGBYNIGET B dicNs iz any 5
)7 OEFIEZHICOVTOFROLETH 5, I
BEETH B0, bBEOEHTIIME >N -BH D
SRR RN T 2 T EMBH SN TV B A, Mid-
dlebrook 7TH-10 ERIEEHIAZ[E S T Lick b ZDRA
D—IPEAR S N X 51T 210 BIREER W R M THS
BT Ltk Y any 7Y 7ToOMERBNS, HEA
VKB AINA 3 T LI &k D EKE O 8T 2RI
B OWIEHIE s NP,

1969 %1 DeLand & Wagner® I355A%E b3t
DOHUC &SNV LU EBEZER A VR F v Vb BERICHE
B % MCO, ZMEL T, N7 7 ) 7T OREEHBKR
Hd 2 EMi%2B% L7, Cummings 5% & 1975 1
& CRESHEE OMIEOREIC SICHTE 2 T L 2R
L 720 Middlebrook (& Ofiii% & SictgBL, I3
Ny 7Y T OMEERT C S VEBEEESD TH-12
WA 2 52 L 12,

AEl, BEMED O OFEME O NHERIC, T ORAE:
HERERDHEEDRICEDD B0 E D DTN,

MRE L UAE

FERICH W 7B E, Middlebrook 7TH—-12 #{AkE
iz offEk% Table 11T/x L7zo Middlebrook 7TH—
O A EERERIHI S L, fiich €4 vkiEY, FImET v T
IV, WIS —EEEBATWS, HEAL VKIBYE TV
73 v REHMHEOWIE2{E T T EMMenTVWS L
H 55— ¥ ORI INH R 0SB H R & 8RE
ENTWVW3B, £ Tweenb0 YR TH B RN A F v
IFVYRFT V- MREEZHEROREN SO
HTW-< D LHELEVEOBELRET &P
Siddiqi 5P L VMESNTVBET &, 50.1mg/
ml OEEICIOREEMAco BPTAAVICKBTE

PRERIER OEXE-TWVWB 1 ay 7 ) TLUAOH
O BEYE % 14 5 BUEH I 0 7RI AL B8 W\ T
WBEETH b, Table 2IC/RLAEXY) IFY VB, 7
vIxFYVYVB, FUVFIUEE FUAVTY A4,
7Rxa v ) vip5ish PANTA BDENTVS Z EHEE
BHONTWBEY T Emd I DMBFIEERICHW I,
MR E L THEHFREREE N AREBEE B X UARR
FHir o OWEFEERVI, BRICEED 4 %NaOH £
Z, ®VFv I 2IFH—THNENEK LELEFT
0 15H5 5 FIR T 15~20 S FEE U oo MLEEMEL D 0.1
ml %R 9T 3 %N HERE L 7o, FR 0 DL
350ml 79 R F v 27 ELF a—TIHL, Z0H
10580 10mM BEBEERK (pHT7.2) ZINA, AHRRK
4°C, 4,000 [@#zT 20 3@ L Lico BFEEEL LiE%
BT, thifi%f lml OBEKICEBEL, £00.1ml
o % 1 %/NIEREEH, Middlebrook 7H-11 #K&
TH-12 g iR 8/ U o, TH-11 2R E TH-12#
KIEHIZ 5% CO, M4 v F a—N—9 —THHELI, #
B o B O BT 13 BBk e fh, & FERBEMI A OBEREIC &
DHE L oo

HBRELUEBE

WEZE AR 108 B % K8 U forh T TH-12 ikiAsEH< 41
B, 38 %h 5 a7y THENN S (Table 3)
TH-11 €K T3 36 kD SEMEINT X, #iAEc
EOWRHERTH > 7ens, 6Kk, 374b5 3% NIET
1324 RIK, 22.2 %5 THY, BIKEHORIHEDK

Table 1. Middlebrook 7TH-12 Medium (liter)

Middlebrook 7H-9 4.78
Casein hydrolysate 1.08
Bovine serum albumin 508
Catalase 48,000 U

Table 2. "PANTA " Antimicrobial Mixture

Final concentration

Drug in TH-12 medium
Polymyxin B 50 U/ml
Amphotericin B 5 ug/ml
Nalidixic acid 20 ng /ml
Trimethoprim 5 ug/ml
Azlocillin 10 #g /ml
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Table 3. Isolation of Mycobacteria from
108 Specimens in Different Media

Medium No. of positive %
culture
TH-12 41 38.0
TH-11 36 33.3
1% Ogawa 26 24.1
3 % Ogawa 24 22.2
FTH -1,

RITERERIG T & BEREMER I3 <, BE & 24
BER A LB U Joo BRI 30 Mk 25 A h 513 v g
N OB TE A AN T X 7o, IR 23 B A5
HTHY, THRBHREETI 3~y 5 ) TEEEES
IR LUTRBRIAD 92 %1cH1244 5 (Table 4)o 3 %/
T 188K, T2 BB TH - 120 —F, HEERE:
Blaes s &2 >OEMOICHHERICK X 2D 5
Nreo TH-12 KT 18 MR 1K, 85.7 %M TH - 7=
DT L, 3 %/NITIE 6 RIKD A THIKEEH DM R
D1/3TH =10 THDHEKBERED 513 3 %/
THdHAEEGVEATENEINT X 20, MEHICE
B OO OEEKEMER T I3 ARE NI < 3 %/ 134
WCHE B T EE NS DERIIRL TV S,

FERG B S REMERLAD L a5 ) 7 (MOTT)
KA TOBERICERS BDEShEF ATV VTR b
DEATZRIRTHANTH 2, #5813 Table 51277 L7z,
FEREIZD VW TRABERO VB IZAE N 3 %/ NIET S
83.3%TH v, HHIEIC KRS HENHSNID - fohs

% FeE BIUS

MOTT O SBERICTIIANZ S ZEHNRD Shtc, TH-12
REEHITIZ 116, 1005 TH >0 iextl, 3%/
T3 6 PITHRIAESII DK ENTH 7.2 < D MOTT i<
BIAEETAANICTHEN EMD, T TELNE
RO—II NaOH MHIC X AXBARB L TVWE 60D
EEZS5NB,

13N 7)) T ORBICET ZHKTHNTA S &,
Table 6 IZ/8 L7c &k 9 ic TH-12 A TR E 1L f:
RO NTid BN THET & 72, FEIPNIC I2BERRS
Y TEBEGIE 2R L 7aRIBEE R L7 S BECHIET
16 H1D 5 5 13 BliZSBEKERHERITH v, MEdIcE
FNIEBVDBOEATOHIBECHETEx2 L%
RLTOWS, FRBERGHERNCE > TANIE, KEHE
2BUANTHETES I LERL TV, ThITHL
TH-11 %K, /Nig#hcid 58, 6 BECYI»Cao
=—ZRETERAE LS D, BHICET2HETAT
SAEHPBEN TV S T EDEL ISR,
TH-12 ARSI S a0 7 ) 7 O#iEA g4 T &
Mo, HREEMERCEENE I3y F ) TR
WAEYOHIERESEZ 5N B, Table 7 ICHELBRIA
BERUI, 1%/NIEE 3 %/NIET RS E
LWIEMOBENTE N D RO A E R LTH D,
MATERFEBROTH 5, FIERBEH PANTA 204
7o TH-12 KBS T 13 108 MIAREE L T 1 Bilic /Hgehs
BHONTITTH -t WEMBFIZMA TV VERR
TR THI, 6.5 BITIHERDA O NI hHBIFIZINZ 723
RTEIBISERBASNE L1, 1 %/NITREHE
HREIE S SNIED o705, 3%NITIETH, 6.5%
WCRHBERBS SNt, BITIERE 0D - 1208, HOTHE

Table 4. Isolation of Mycobacteria from 108 Smear Positve
and Negative Specimens

No. of positive specimens (%)

TH-12 TH-11 1%Ogawa 3% Ogawa
Smear positive (25)* 23 (92) 21 (84) 18 (72) 18 (72)
Smear negative (21) 18 (85.7) 15 (71.4) 8 (38.1) 6 (28.6)
Total (46) 41 (89.1) 36 (78.3) 26 (56.5) 24 (52.2)

* No, of positive culture

Table 5. Primary Isolation of Mycobacteria in Different Media

No. of positive culture (%)

TH-12 TH-11 1% Ogawa 3% Ogawa
TB (18%) 17 (94.4) 17 (94.4) 16 (88.9) 15 (83.3)
MOTT (11) 11 (100) 10 (90.9) 8 (72.7) 6 (54.5)

* No, of positive culture
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Table 6. Primary Isolation of Mycobacteria

Time required

No. of positive culture

(week) TH-12 TH-11 1%Ogawa 3% Ogawa
1 19 (14%) 4(3) 1 (1) 0
2 6 (6) 14 (8) 11 (8) 13 (10)
3 16 (3) 12 (7) 6 (5) 5 (4)
4 0 5(3) 4 (3) 3(2)
5 0 1(0) 2 (1) 1(1)
6 0 0 2 (0) 2 (1)

*No, of smear positive specimens showed positive culture

Table 7. Incidence of Discarded Cultures
Due to Contamination

No. of contamina-

Medium ted culture %
TH-12 with PANTA 1 0.9
7TH-11 with PANTA 0 0
7H-11 without PANTA 7 6.5
1% Ogawa* 0 0
3 % Ogawa* 7 6.5

* Contamination in the conventional system was
considered when all places of solid media were
lost,

g1 %/NIT 1, 3%NIT4flicksnt, Th
S DL R I LB MK PANTA O@RESEN TV S
CEERTHDTH B,

NAP (p—nitro—a—acetylamino—8—hydroxypro-
piophenone) 37 B 7 &7 x =3 — VAR O HRIEEY
THY, bug/ml DBE THEKERICEYT 2EOHE
Z2E LA EE2IH LYY, o ay 7Y 7IIE
EAEERRBE S KIMHEILIE WV, MC s VB ZS
© TH-12 53 (BACTEC ¥ X 7 4) THH L7 72 &
KOVWTORESY ODNAP 7R bEF ATV Y F R b
O G TR —BCR 96 %, BiHE—BE 100 %, £
KO—HKRIT2%E 257 R MHICEV—HEBERDT
W3, NAP 7 2 b Tid 2 ~5 HR CHER O EEH
HRETH DRk IcEA TV A DI L, FAT VYT
R+ DEEH BROWMENE LT 5 12 DK 3 B -
RIEE S50,

WA 2 > TD 3 3,37 7 ) 7 IR R ER
2175 1D DOFNE (BACTEC) BHRERD Hik & U
AFEHICEVWTEY, HESRKIBRIcao=-%
BAZRD Y ICHENEAREST 22 &1tk 4~5H
VINTHETE S LIicdh b, 51%HE 17, MOTT 3 @
A 20 BRic > WT DB 5 DRkHEIZ BACTEC &
KiEOZNW L AHBET B & %2R LK, $25~T7H

THETE, REEE LTEoARESED SN, OF
R0 FERFEM 7S & o EBE Tl RFEhIcE T hTw
BIEHNOEMMBIIEISh TV, #ic RFP, ETH,
CS 15 & T3 NHEAE T CPM, KM, EB T b &iEMN
BN b, WAKEH T BB ENCEA A RN 5 72
BEZEDOLEERP NS, SBRENTIOHEZID AN
BDICREATHBES NAEKRORE A DEHIKT T 2
MIC ZHIFE L, 7 X b EHOBEEAIELTRIFIL S

Vo
X R

1) Middlebrook, G. and Cohn, M. L. : Bac-
teriology of tuberculosis ; Laboratory me-
thods, Am J Publ Health, 48 : 844—853, 1958.

2) Cohn, M. L., Waggoner, R. F., McClatchy,
K. et al. : The TH-11 medium for the cultiva-
tion of mycobacteria, Am Rev Respir Dis,
98 : 295-296, 1968.

3) Mitchison, D. A., Allen, B. W., Carrol, L. et
al. : A selective oleic acid albumin agar
medium for tubercle bacilli, J Med Micro-
biol 5 : 165—175, 1972.

4) DeLand, F. H. and Wagner, H. N. : Early
detection of bacterial growth with carbon—14
labelled glucose, Radiology, 92 : 154-155,
1969.

5) Cummings, D. M., Ristroph, D., Camargo,
E. E. et al.
metabolic activity of Mycobacterium tuber-
culosts, J Nucl Med, 16 : 1189-1191, 1975.

6) Middlebrook, G., Reggiardo, Z., Tigertt, W.
D. et al.
tion of Mycobacterium tuberculosis in select-
ive media, Am Rev Respir Dis, 115 : 1066—
1069, 1977.

7) Siddiqi, S. H., Hawkins, J. E. and Laszlo,

: Radiometric detection of the

: Automatable radiometric detec-
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8)

9)

A. : Studies to further enhance mycobac-
terial growth in radiometric TH—-12 medium,
Abstract U46, A. S. M. Annual Meeting,
1985.

Siddiqi, S. H. and Hwangbo, C. C. : A new
antimicrobial mixture (polymixin B, am-
photericin B, nalidixic acid, trimethopurim
and azlocillin) for effective suppresion of
non-mycobacterial contamination during
primary isolation of mycobacteria, Abstract
U35, A. S. M. Annual Meeting, 1986.

Siddiqi, S. H., Hwangbo, C. C., Silcox, V.
et al. : Rapid radiometric methods to detect

100

11)

o FEe B HEIS

and differentiate Mycobacterium tuberculosis
/M. bouvis from other mycobacterial species,
Am Rev Respir Dis, 130 : 634—640, 1984.
Rastogi, N., Goh., K. S. and David, H. L. :
Selective inhibition of the Mycobacterium
tuberculosis complex by p-—nitro—a—acetyl-
amino— 3 —hydroxypropiophenone (NAP) and
p—nitrobenzoic acid (PNB) used in 7TH-11
agar medium, Institut Pasteur Res Micro-
biol, 140 : 419-423, 1989.

BR R DUEREEHR i ER BACTEC TB 460
Y25 L DF, 59 BTSN ERRIR A R 2 DER,
1989.
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the National Sanatoria in Japan (Chairman : Toshihiko HAGA) : Eiro TSUBURA
and Ryo KIMURA (National Toneyama Hospital)

. Tuberculosis in the Urban Poor : Wataru YAMAGUCHI (Osaka Prefectural Nurs-
ing College)

. Tuberculosis in Family Contacts : Yoshiko KAWABE, Tohru KATAYAMA and
Toshihiko HAGA (National Tokyo Hospital)

. Tuberculosis in Hospital Workers : Kiminori SUZUKI, Yuka NIIJIMA, Jun—ichi
YASUDA, Fumio YAMAGISHI, Shohichi IHARA (National Chiba—Higashi
Hospital) and Akimitsu SHIMURA (Chiba Anti—tuberculosis Association)

. Tuberculosis in Asian Students in Japanse Language Schools in Toshima Ward :
Kazuko ITO (Ikebukuro Health Center)

Additional Speaker :

Results of the Mass Health Examination for the Foreign Students in Japanese

Language Schools in Tokyo : Hideo MAEDA (Bureau of Public Health, Tokyo Met-
ropolitan Government)

Received for publication July 24, 1990)

In Japan, the incidence of tuberculosis is being conscentrated more in high risk groups.
But the countermeasures for each high risk groups, especially in the social high risk groups
had not been worked out enough. In this workshops therefore discussions was made to
clarify the present situations and problems of tuberculosis in each high risk group.

Dr. Kimura reported that the major underlying diseases in the compromised hosts were

diabetes mellitus and malignancies. And the predominant risk factors for developing

tuberculosis in them were malnutrition, longterm use of steroids and anticancer agents.
Among the dead cases, the more the disease was advanced on admission, the less

* From the Division of Thoracic Disease, the National Chiba—Higashi Hospital, Chiba 280
Japan.

667

H



668 O Hes &k FE105

improvement on chest X—ray was seen. Malnutrition was found to be a causative factor for
pOOT Prognosis.

Dr. Yamaguchi reported that the laborers in Airin area in Osaka were found to be a
high risk group based on their age structure, and the results of the health survey by MMR
for them. The socioeconomic survey for them clearly showed that their economic and
mental conditions were very low, especially amonn the elderly and the sick groups. It is
strongly indicated that these poor socioeconomic condition and stresses contribute to the
high incidence of tuberculosis in this area which is 35 times higher than the national average.

Dr. Kawabe reported based on the survey for 104 family contacts of 45 bacillary
positive index cases that 59 contacts developed the disease but only 21 (49 %) were detected
by the contact examination, while 43 (73 %) had underwent contact examination.

The incidence of tuberculosis among the family contacts was considered to be 1 to 2 %.

Dr. Suzuki reported that the incidence of tuberculosis among the hospital employees in
Chiba Prefecture increased in 3 years for 1986 to 1988. The highest incidence was observed in
medical laboratory workers and nurses.

It was advised that medical institutions should make more efforts for carrying out
tuberculosis screening examinations including tuberculin test on employment but also for
health care for the employees.

Dr. Itoh reported that 62 Asian students were detected to have pulmonary tuberculosis
requiring urgent treatment by a mass examination of 8959 foreign students of Japanese
language schools in Toshima ward, Tokyo, during a period from 1988 to 1989.

It was very difficult to keep them under treatment. The cause of these difficulties lies
in their poor knowledge on tuberculosis and its treatment, illegal works for long hours and
poor mutual understanding due to the language barriers, etc.

Dr. Maeda reported that Tokyo Metropolitan Government conducted a survey on
tuberculosis for foreign students from developing countries in Japanese language schools in
1988. Among 13,117 students who were examined, 57 cases of pulmonary tuberculosis were
found by X-ray examination. Only 2 cases were bacillary positive.

46 cases were put on the treatment with short course chemotherapy. But, 8 cases
however returned home country, and 3 cases rejected the treatment.

Among 57 cases, 52 were found within 1 year from their entries. It was stressed that a
new system and strategy should be established to control tuberculosis among foreigners in

Japan.

Key words : Tuberculosis in the compromised F—T—X:av7oeA XKk RM»DS O,
host, Tuberculosis in the urban poor, Tuber- BRED DO, TRk, REEEED SO
culosis among family contacts, Tuberculosis ¥, BAEPERREE DR

in hospital workers, Tuberculosis among
foreign students in Japanese language

schools
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