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A co-operative study was carried out by 11 national chest hospitals in various places of

Japan, using the same technique of screening for ‘atypical’ mycobacteria (mycobacteria

other than tubercle bacilli). The screening by ‘salicylate medium’ (Tsukamura, M.: Amer.

Rev. Resp. Dis., 86: 81 ~ 83, 1962) or ‘p-nitrobenzoate medium’ (Tsukamura, M. &

Tsukamura, S.: Tubercle, 45: 64 ~ 65, 1964) was made on mycobacterial cultures isolated
from all patients hospitalized in the months, June, September and December 1971 and

March 1972.

All strains obtained by the screening were identified according to the schedule described
previously (Tsukamura, M.: Tubercle, 48: 311 ~ 338, 1967; Tubercle, 50: 51 ~ 60, 1969).
The following useful tests were also used: Tween hydrolysis (Wayne, L. G., Doubke, J. R.
& Russell, R. L.: Amer. Rev. Resp. Dis., 90: 588 ~ 597, 1964); ethambutol resistance for

% Office : the National Sanatorium, Chubu Chest Hospital, Obu, Aichi-ken 474 Japan.



204

W B 48B B5E

differentiating pathogenic and non-pathogenic ones of Group II and Group 111 (Tsukamura,
M.: Kekkaku, 45: 237 ~ 240, 1970); alpha- and beta-esterases (Képpler, W.: Beitr. Klin.
Tuberk., 130: 1 ~ 4, 1965); tolerance to nitrite (Tsukamura, M. & Tsukamura, S.: Amer.
Rev. Resp. Dis., 98: 505 ~ 506, 1968).

1. Ratio of ‘atypical’ mycobacteria found in total mycobacteria (tubercle bacilli plus
‘atypical’ mycobacteria) was 6.03%. The ratio, which is equal to the ratio of patients
excreting ‘atypical’ mycobacteria among the total hospitalized patients, was a little higher
than the ratio obtained in the year 1968 ~ 1969 (Co-operative study group of Japanese
national sanatoria: Tubercle, 51: 270 ~ 279, 1970).

High frequency in the ratio was observed in the hospitals of Kanto-Tokai-Kinki districts
(South Pacific coast of the Honshu island). Three hospitals, Tokyo, Kinki and Chubu,
showing the highest frequency are located in three major industrial zones of this country
(Tokyo, Osaka and Nagoya area).

2. The most frequently isolated organism was M. intracellulare (78.5%). M. gordonae
(10.8%), M. nonchromogenicum-complex (4.4%) and M. fortuitum (4.4%) followed it. M.
kansasii (0.8%), M. chelonei (0.8%) and M. scrofulaceum (0.4%) were isolated at a low
frequency. Until now, M. kansasii was isolated only in Tokyo area.

3. Patients with lung infection due to ‘atypical’ mycobacteria were found at a rate of 2.6%
among total culture-positive patients. Total number of patients with lung infection due to
‘atypical’ mycobacteria, whose organisms were confirmed in the present study, was 51.
Among these 51 patients, 49 (96%) were due to M. intracellulare, and only one (2%) due to
M. kansasii and another only one (2%) due to M. fortuitum. The patients with infection
were found at a high ratio in the hospitals, in which the ‘atypical’ mycobacteria were found
at a high frequency.

In conclusion, it has been observed that both the frequency of isolation of ‘atypical’
mycobacteria and the frequency of occurrence of infection with the ‘atypical’ myco-
bacteria are high in urban, industrial zones (Tokyo, Osaka and Nagoya area). The majority
(96%) of the infection with ‘atypical’ mycobacteria were due to M. intracellulare.
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Fig. 1.
Hospitals

Hokkaido.
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Fig. 2. Identification of Mycobacteria (1)

Mycobacterium

I 1
M. tuberculosis, M. bovis Othe. mycobacteria

- PNB medium

- Salicylate medium

— NH.OH (125mcg/ml)medium
- Sauton agar

- 28°C  (growth)

+ o+t

[ 1
M. tuberculosis M. bovis
+ TCH -
+ NO; reduction —
+ Niacin -

Rapid g\lvowers
(Group V)
— Picric acid tolerance
- NaNO, —Sauton agar
— Growth at 3 days
- Succinate (C-source)
— Malate (C-source)
— Fumarate (C -source)

I
Slow growers (Group I, II, IIl)

F+ o+t

— Mannose (C-source)

Map of Japan and Location of Participating
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BE#h”® & 721% “p-nitrobenzoate BiHh”Y 1B E
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Fig. 3. Identification of Mycobactéria (2)

Slowly growing mycobacteria -

T 1
Group II, Group III

Group 1
+ Photochromogenicity -
+ NO; reduction (24 hrs.) — %
+ Rough colony -
|
M. kansasii M. marinum
- Rifampicin (25 ug/ml) # +
- Allantoinase +
—  NH.OH (250 pg/mi)# +
- PAS (2 mg/ml)# +

+  Tween hydrolysis (5d.)
+ NO,; reduction (8 hrs.)

I

1
Pathogens Non -pathogens

—  Tween hydrolysis (14 d.) +
4+ Ethambutol (5 ug/mi) # —
+ a-Esterase — %

# Basic medium = Ogawa egg medium
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Fig. 4. Identification of Mycobacteria (3)
Rapid Growers (Group V)
I\I/I fortuitum Othe'rs
M. chelonei
+ PAS degradation —
+ Salicylate degradation —
+ 3 day -arylsulfatase _
+ NH,OH-HC1 (500 wg/ml) —
I I 1
M. fortuitum M. chelonei
+ NO; reduction —
+ Ethanol as C source —
+ n-Propanol as C source —
+ Mannitol as C source —_
+ Allantoinase -
+ Acetamidase —

|
Subsp. chelonei
(M. borstelense)

I
Subsp. abscessus
(M. abscessus)

Picric acid tolerance —
Succinate as C source —
Malate as C source —
Nicotinamide as N source. —
NaNO; as N’ source —

‘Trimethylene diamine as —

+ ok kb

N and C sources

R Y EE 0.15 ug (0.1 ml) ZRTEEMNCES L, 48
TR, R L OB AL L,

B DU (CEE

1. SR BUPUEREE O SRR EE
1971~1972 Rz 3} B9k & 2U 41 Bk B 0 S HH S
6.0% THOo(FE3)o Tiebb, ERCMikiEE LT
Table 1.
Pathogenic Group 1I and Group III

M B8 E BSF

AR U B35 O b HHES W HiRE O 1T, 6.0%
NIRRT, D ® 94.0% 2MERE (M. tuber-
culosis) THolzo “hk, HiEID 1968~1969 5 (3
GERT) OB L T s &, BIEOBEILN4.0% Th
DD TY, SENERPE
FTbhbhATICRE L &, BARTHHEES
NAIEEREME ORI, M. intracellulave 235 %
£\, %, FORNC Yamamoto et al.™® 2323
TR AR LicE O Tk Group I 73&\ LHRE L
CLbLEEIRDZ L, bRETIE M. intracel-
lulave 3 b BELEBHME TH B LEL DN Do
2w, e M. intracellulare O HEREE %3 41K
Lo

foks, WmwHTREEEMRETH 52, SHEHObR
HHORETE, 3 Fa4R b IR O S HHRED
oot (F 1, 2)

2. FREMTREOEME

E1RRTS L, SEOPET, Bit 4,161 HROH
FAE Kk rhs B 251 HRo JERREUPTIRE Mo R S hico
Zh b 251 Bk R R &2 E 5 R do

W IR R s B S h B IR AR & i D
WCRERFOREE L, HATE, bhbhOED
FED L0, ZhESEORBEZIEL TAS,.
=0 2 EOPEOMIIL, 3 EROREERD B2, §
E &l L CHY 2 Z &I, M. intracellulave D5k
SEEER 63.0% oD 78.5% WHIMLTWwAHZ & TH %o
R LR, M. scrofulaceum O 5yHEFIEEDS 9. 3% >
50.4% TET LT %, ThbDEANEED DT
BHEMES5H, ILREEEOSTLENRDD LB
h3,

3. e BUETEREE S HER E O Ml

MEO bbb O#EOERERO—IE, FFERH
AR D S HEHRIEC HIE D B D, b ETIRERA, KK
DZ L ERPEDFUCE LD T L THDIYe &

Identification of Mycobacteria (4)

M. xenopi | M. avium %.reintmcallu- Mc.eui:'rofula-
Colony pigmentation in dark + — - +
Growth at 28°C — + + +
Growth at 45°C + + + -
2 week-arylsulfatase + - + +
Glucos and/or succinate as _ - + +
C source (glutamate-N)
NH:OH (250 e g/ml)* - + + +
Amidase pattern # 5.6 | 5.6(0) | 5.6(0) 8,5,6
(0 or 3)

#  According to R. Bonicke
+ Ogawa egg medium
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Table 2.

Non-pathogenic Group II and Group III

Identification of Mycobacteria (5)

M. nonchromogenicum
M. gordonae | -M. terrae-M. triviale] M. gastri
complex

Colony pigmentation in dark + — —
Rifampicin (25 #g/ml) # + + .
NH:0H - HCI (250 gg/ml) = + + —
a-and 3-Esterases =+ — -
Glucose and/or succinate as + _ n
C source(Glutamate-N)

Amidase pattern (Bonicke) 3 or 0 5.6 or 3.5

#  Ogawa egg medium

. M. nonchromogenicun

\M. ierrae, M. iriviale

Amidase n-and iso-Butanols

pattern
5.6

0

as C source

+

Table 3. Ratio of ‘Atypical’ Mycobacteria in Total Mycobacterial Strains#
June September December March
1971 1971 1971 1972 Average
47 75 52 77 251
1,194 1,162 - 886 919 4,161
3.93% 6.45% 5.86% 8.37% 6.03%

# A strain from a patient. The ratio is equal to the ratio of patients
showing ‘atypical’ mycobacteria in their sputum among total culture-posi-
tive patients in a month. Total mycobacterial strains consist of tubercle
bacilli plus ‘atypical’ mycobacteria.

Table 4. Ratio of M. intracellulare Strains in Total Mycobacterial Strains#

June ‘ September » De‘cémber March A

1971 1971 1971 1972 versge

35 51 42 69 197
1,194 1,162 886 919 4,161
2.93% 4.38% 4.74% 7.50% 4.73%

# Refer to Table 1.

OFTRIL, SEOMETLEEE Ihi,
SEOPIET, FFERPBE O SHFED, SWBHE
8% L EDERFR LD, EEERURE, ERIS
R, EERPERIRD 3R T, FREREIR, K
B, AEBOBEYEE LTRAEL TS, KRITEWIE
EEAmLleork, EERERE, EEREGAR, EEERE R
BT, SEHEET 4% D ETh otk —T5, ERERE
Be, EFFHE, BRG], EFRICEES 2, EREE
O 5 RETIE, SR 1. 2% MTFICE L Eoh (&
5)o Tidbb, HBD Screening HRE E2ThH, Lk
RO L, FHEHECE LVENBD DR LI,
ThbDED, EREOELDOEAIC LS LD TILRL,
WAL WS ORFREFETHZ EERLT 5,
2 11 EkoFC, SHEE?K 6% L kTh ok
Ok, EEHGA, ERFR, EEREE EERE, E5
BOE#HRRO 5 T, Zhbik, WIEhLBE, X

W, A FCEL, Wb 5 RFRE-L MBS
Do FIHEOE - 3FbLE, X, KR, AHEOE
B L, chb RTEMHFOEELINEL T %,
(#5)

SBIORE Y, BEIORED &Ik 5 &, HRKs
MEXKRER CTHBHH, EEFHRERCRS G 5 5 HHEE
PHTECH U CTE LS B2 TnwB o e T H Xh
Z)O

4. FFEIPIRREE I X 5 IRYAER % O WY 570

SEIDBIET, Bat 51 IO IEENFIRE RYES OB
NREEhico T 51 FILMNC b, £ HER% CRYUER &
HREINTNEGAR D27, SEOILFEFIRECH A
FE S high o EFNE, EiE 51 fidci ARicho
7o Thb 51 BII%, KlEEOEMEN, HHEFW,
Yamamoto et al.’® o [JEEMHEBEEEZK © major
criteria] ICABT B L BDLIENTH B0 Zhb O
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BIOIREEN D 53 Aids XL OBEER O BIE A % 6 1TRT o E
6121%, £WRBED 1 B PR ER D) DIEMRERL
ThHbo

FPRPEEG X, M. intracellulave FEQEING
AL, 51 Bl 49 Bl (96%) & S5 B, M.

WM B AB8E BLSE

intracellulare JERSELI ST, T M. kansasii
BRBI 1B (2%), M. fortuitum FRHHE 1B 2%) %
Bz i Eicwo BEIOTIED ERIELTHLVER,
M. scrofulaceum JEGLFED 1 B L 723212 & TH Do
BYYE 51 f o MRS A% A D &, 51 Bk 44 fl

Table 5. Frequency of Isolation of ‘Atypical’ Mycobacteria in Various Hospitals
and the Species of ‘Atypical’ Mycobacteria Isolated

Number of strains of ‘atypical’ mycobacteria Total number Total number ]
s of | o e |
Hospite M. | M. (M (Mo M (Mo | M r:yzgincaiteria : | (y) | 1002
kans. | scro. | gord. |intra. |nonch.| fort. | chel. (x)
Tokyo 2 0 15 61 3 4 0 85 1,030 8.3
Chubu 0 1 1 59 4 0 0 65 544 11.9
Kinki 0 0 7 33 4 1 1 46 - 544 8.5
Tochigi 0 0 0 14 0 0 0 14 - 237 5.9
Tenryuso 0 0 1 12 0 0 0 13 171 7.6
Fukuoka 0 0 3 10 0 5 1 19 421 4.5
Kanagawa 0 0 0 3 0 0 0 3 298 1.0
Niigata 0 0 0 2 0 0 0 2 162 1.2
Miyagi 0 0 0 2 0 1 0, 3 128 2.3
Hokkaido Second 0 0 0 1 0 0 0 1 409 0.2
Ehime 0 0 0 0 0 0 0 0 217 < 0.5
Total 2 1127 |197 | 11 11 2 251 4,161 6.0
Percentage 0.8 0.4 |10.8|78.5|4.4 |4.4] 0.8 100.0

Species : M. kansasii; ‘M. scrofulaceum; M. gordonae; M. intracellulare; M. monchromogenicum-complex;

M. fortuitum; M. chelonei.

x =Total number of strains of ¢ atypical’ mycobacteria isolated in June, September, and December 1971 and March
1972. In each month, a strain was isolated from a patient.
y =Total number of myccbacterial strains isolated in the above four months. In each month, a strain from a patient.

Table 6. Number of Patients with Lung Infection Due to ‘Atypical’
Mycobacteria in Various Hospitals

Number of patients with lung infection due to: | Total number | Average number
Hospital reeston " | Dodminiiea | % 100%
M. intracellulare| M. kansasii | M. fortuitum (A) per day: (B)
Tokyo 17 1 0 18 1,119 1.60
Chubu 10 0 0 10 742 1.34
Kinki 9 0 0 9 551 1.63
Tochigi 4 0 0 4 381 1.04
Tenryuso 3 0 0 3 302 0.99
Fukuoka 3 0 1 4 723 0.55
Kanagawa 1 0 0 1 419 0.23
Niigata 1 0 0 1 237 0.42
Miyagi 0 0 0 0 228 <0.43
Hokkaido Second 1 0 0 1 384 0.26
Ehime 0 0 0 0 439 <0.22
Total 49(96%) 1(2%) 1(2%) 51(100%) 5,525 0.92

A =Number of patients with infection due to ‘atypical’ mycobacteria. The patients were restricted to those whose

organisms were investigated in the present study.

B =Average nur‘nber of patients per day (data from 1st 'January 1971 to 31th December 1971), who were hosp-
italized as “tuberculous” ones at the time of hospitalization.
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Table 7. Ratio of Patients with Lung Infection
Due to ‘Atypical’ Mycobacteria in Total
Mycobacterial Culture-Positive Patients
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DIET, P kD6 Mz CliEE . —F, EEMEE
JIl, EfFme, HEER, EEduEEE 2, EEERO
5 Mgk Tl BV e 4 11 iz O FI5MEIL 2.61% TH 5o

Hospital A B | Ax100%  Frcbb, sk X EEAEBIEEE 0 Ad 1 SEED
Tokyo 9.00 | 257.50 | 3.4 OUMEERMETEDIVX 3.
Chubu 5.25 136.00 3.86 PR L X 51, FEEMAMERRAID 96% %
Kinki 4.25 136.00 3.12 TH, M. intracellulave FEQfETH Y, hb DY
Tochigi 3.00 59.25 5.06 EEER, AHE, KERZoHMKTEHLRABIhTy
Tenryuso 2.75 42.75 6.43 Bo Tihobhb, bAETIX, M. intracellulare FHRE
Fukuoka 2.25 105.25 2.13 1% KMEOTEHHLE L VWXE>Thb, O
Kanagawa 0.25 74.50 0.33 A, KE®-®3F 5 M. intracellulare FHSEn IEHR
Niigata 0.25 40.50 0.61 SHMEEHHIICE L ShTWB0ERILLTER
Miyagi 0.00 32.00 | <0.78 TREERLVX D, ChIREELTEHIRBOIE,
Hokkaido Second 0.25 102.25 0.24 AT, WA KEOA, HARTHEEIW A M. intracel-
Ehime 0.00 54.25 | <0.46 lulare L RETHEEIhi M. intracellulare G35

Total 27.25 |1,040.25 2.61  AHRRBN LEELTWBLThB, DX Hk

A =Average number of ‘atypical mycobacterial

strains isolated from the patients with infection

in a mwonth.
B =Average number of total mycobacterial strains

isolated from all hospitalized patients in a month,

The ratio, (A/B) X 100%, is equal to the ratio
of patients, as each strain corresponds-to each
patient.

(86%) »°, BAW, ¥, W EETS5ER (H
B, EEEAthg, EFEGE, BEREAR X O EE
KEH) CHIBLTV5(E6)e ThbofEH, Wi
b IEEIYIRE O SEHHFRE OB\ IERTH S (35 ),
¥, 1HFHABRBER (ks X odee iy
iE) Bl b OIFERAMEE CHlOL 0%, FH K
IR, ERPE, BEERIShRo 3ERT, chbik, %
REZRER, 4HE, KM ADOBRELYZFANRT NS
MR THB(FE6)o Thbb, FEEHMAERYIETEN
b, B, £HE, KRic&DRTEMERS T LN
REE N5,

WiT, MIMESEBRE, J7obb, HEREEED
T % BNIERMHMEREYEATH 5oL, &

Table 8.

ARERN BN ABREENBHLITS B,

M. kansasii QREFFETSEIOWIE TS, EEFFUR
BeoHim Rl & iz R, THX M. kansasii gt
FERERBEDORILL W LB ELTH5, ZOFR
W%, M. kansasii BRAEDS, FEW®2 % X OFEHS TR
WD TEMFICE > L0 S BE L —FKT 5,

iz, RKEPEB IO 2 —r v 20513 M. kansasit
RYFEMB VDR INLT, F—A T Y 709 Cr%
M. intracellulave FRYWEHNL\ b T3, HA
BT 5EBMBEEDS 5 M 3+ —A 5y 78
T, M. inlracellulave EHFED BN E o DT &
1%, 3 Ciz Yamamoto et al.'® 33 X O'RijEl 0 HEEILF
PRI ED WRIh TV 52, S0 R UEREAED
Niteo

BRBIEM LIV L, fiEORECHELT, B
B ERFEE CIEE AR R AEA L A ML T\ %
CEThHBo THIREIELT, i, ES0IIEKDS 3

Tuberculin Reactivity in Patients with
Lung Infection with M. intracellulare

HLOTEBELMETH B2, ZOEMEIXBEE M
B Twishy, bhbhii4E, ZhieonwCigig

Number of patients

IEMEISERMD Z LN TE T,

RTCEDORBEETT BEFARXLIIA1EORKR
IRCHEZEN L 2 - IE BB YRR 0¥, B
AT 128 1 EOMRETREEBRM L norBs
OEERT WTFhd, 197146 B, 94, 12 4,

BIO 19724 3 AD 45 ADBEHENSELR

Tuberculin showing the highest
reactivity #
M. tuberculosis, strain H37Rv 2 (7.7%)
M. kansasii, strain P16 1(3.9%)
M. scrofulaceum, strain Ishii 4 (15.4%)
M. intracellulare, strain Gamoh 19 (73.1%)
M. chelonei, strain Sato 0 (0.0%)
Total 26(100.0%)

TOFBETH %o T D (A/B)X100% %, Hideft
BRI B IFER R RGSE R D H R e
%o

C ORAEGERRESE, FRGA, EEHRR,
EBERAROREE, ERGLS by, ERRER R

.»

The patients were tested with the above 5 tuberculins,

which contained the same amount of protein (0.154g) and
supplied by Dr. K. Takeya, Kyushu University. Among 26
patients tested, 19(73%) showed the highest reaction to the
tuberculin of M. intracellulare and other 7 patients showed

the highest reaction not to the tuberculin of M. iniracellulare

but to another tuberculin.
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Table 9.

X-ray finding of Patients with Lung

Infection Due to M. intracellulare

W B8 E BE5E

D1,
Woeoxg e Leowk, 1971426 A, 9 A, 12

H, $X01972 4 3 Bz 11 e ABErR o

X -ray finding Number of

- S . patients e %, Screening BRI ERHE

Tlllél;;(‘)}:)a“ed cavities without sclerotic 4 FEETHEL Lo
Thick-walled cavities without sclerotic : 2. SHEAE (EEEHIRERRE) e
lesion 4 B IEETHRE O KL, &M 6.03%
: Cavi,tives :’lv.ith Isc]f-:rotic wall but without 3 Thot, Tihbb, EREARBENLSEIN
o 8 S L BHEEOY 6% RIERIMET, BY O H

ities in sclero i

cavity with scler(l)‘t:iceivl:fl or multtlocular 32 949 PEMETH Do WEREA, 1 BEND
Cavities were not clearly observed # 6 1Hkx Lo ThREL 20T BRAREBHEZCO
SEHK 6% BIEEMHBE I L TWw b v x

# 3 cases of pyothorax with bronchorrhose ;
bronchiectasis ;

2 cases of

1 case of fibrocaseous lesion after lung

resection.

FREZHREL T 5, Tiobd, EFET#PRIRE T
1965 4E20 B 1969 (RIS T IR MR B RRYMIE G233
L#IL, D, XzidwikBeinokivd, oh
FRECHES N, EFERIERE TR D EMIND,

5. M. intracellulare JEYE

LEIOHFFET 49 o M. intracellulare O JfiEGLE
MBDHBRFDT, b DEFICDOWTOHMF LK
T%,

49 FIOMRINLE 34 B (69%), 2 15 Bl (31%) T
B Do BEOFIEHEIL 58.0 #KT, 49 D 90% 1k 41
L ETH B,

v RICL, A 26 Fid 19 #1 (73%) RfES
NP2 k< M. intracellulare @ tuberculin ¥ b5
WRIEZR LIS, EBDIXoEO tuberculin Hf L
T, X0 RIG LA, (£8)

X#cik, 49 Gl 8 Bl (16%) H\WHEEE f LB EED
BRI AR Lo SR b DREGI TR LD B A A
biehote, —K, 35 6l (T1%) X L KFI Lot
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