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SOURCE AND INFECTION ROUTE TO HUMANS OF PATHOGENIC
MYCOBACTERIA OTHER THAN TUBERCLE BACILLI

Michio TSUKAMURA*

(Received for publication December 1, 1976)

The literatures on the source and infection route of pathogenic mycobacteria other than
tubercle bacilli which cause lung disease in humans are reviewed. Human-to-human and animal-
to-human transmissions do not appear to exist. Transmission of pathogenic mycobacteria from
environments to humans is most likely to occur. In our environments, especially in the soil and
dusts, almost all kinds of mycobacteria are detected. It is believed that lung mycobacterioses are
an opportunistic infection, and that the infection of the mycobacteria is manifested as disease
depending on the host condition.

It has been shown that there is a significant difference in the serotype of M.intracellulare
between the strains isolated from lymphadenitis of swine and those having caused lung disease in
patients (Table 1). This finding suggests that swine is not a source of infection for humans.

The serotype of M. intracellulare isolated from sputa of tuberculous patients as casual isolates
belongs, in the majority, to Watson (20/30, 66.7%) and Dent (6/30, 20.0%), whereas a con-
siderably large portion of the serotype of the strains isolated from patients with lung disease due
to this organism in this country belongs to Yandle (8/46, 17.3%), Altman (6/46, 13.0%), Dent
(9/46, 19.6%) and Watson (6/46, 13.0%). The serotypes Yandle, Altman and Dent may be
correlated to high virulence for Japanese patients.

The author’s data of ecological studies on the mycobacteria occurring in the environment are

shown in Table 2.
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* The Co-operative Study Group of National Chest Hospitals on ‘Atypical’ Mycobacterioses.
c/o The National Chubu Hospital, Obu, Aichi 474 Japan.
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F RGeS L AJREMED D B & S D BT M. simiae %5
YO M. shimoidei 3% %705, F1E—BANCHEREINT
W\, # 1o M. gordonae, M. triviale, M. nonchro-
mogenicum 3. [IFFEEM] SEERMRBRE L Sh T\
2, Fhice MOERLI LWV SMEND D, S
RS e MRS AR & LT, ROTTHEMZYE 2
bhz, Me thbe b~DEE, @QBHrbe b
DG, QBENLE FPADEY, LN DT, Zh
B ORFEHIZ DWW TEEEINZ %o

1. e bbb b ADRYE

EEMPTMREE N e D e MICBRT D & S DR
UL, BIED & ZHRMI b, Rl KD XD
P e 25 B, Chapman & Dewlett (1961)81%,
M. kansasii FRYSEBEZC L 72 A E O [ M. kan-
sasit R B Y s ) v RIGEER] 2 Lb AT,
FRAGRBER L D E» DL LT, TOEME M
5 MoEYeT B AHEM B D L LT, Eio Pra-
ther et al. (1961)32 1%, M.intracellulare -2\ ~»TH
WL LT\ 5, LnL—liciy, ebnbe b
ANDRBEHIC DO\ TEETIH GRS,

Battey B (BAED M.intracellulare) DJEH: fEx %
R4 LT Crow et al. (1957)19 1%, #BE Pl L
T NEOHICERG Lt b DI 2fc &N T %
L, Lewis et al. (1960)2® 3 JX0¢ Chapman et al.
(1962)” &, M.intracellulare 2>\~ TiL, & FbH
b P ADREYUIR C B\ EF L T b, F 1 Lichten-
stein et al. (1965)20(%, M. kansasii {22\~ T DR
PreofsE, COmsse b e MCERT DL
W &RV %, T Corpe et al. (1963)¥1%, XEHg
MERE SRR N ERAORME LT, JER
P e P b e MCREHRT S Z LIGEM SR T
WEWDTW S,

E R e E MR R A BIAERE (LU, R
PrEmE) 1, WERSLELL SRS BRI LB, &
DRI D\ TE R &3 Lcns, FEGIR) 300 fla #l%%
LTWAHEOHFE, bbb hADOREGEEZELC
3 DIIN TR AT,

Tsukamura et al. (1974)5 (¥, M. intracellulare O
e bbb P AORRROTRE LA ERT 2 7D, OB
Br ok, EEPEEEICIE, 19732 8~5 A0
Bz 9 40 M. intracellulare DNiEGREBEN ABEL
Tute, Thb 9 BADBHCEY: Ui M. intracellulare
DfyEM (Schaefer (1965)421= X %) %, Yandle 34,
Boone 244, Arnold, Altman, VI, VI KDXD 14T
Bote, —FillisEBE L, SN M. intracellulare
PHEPRCHE T A 2 03B B, LinL, Z OB,
FRICHIEYHE ORI TH B 2 L 03B 52, BFIIWRH
BHENRL, 2R, [ETIRROFAEC X 5 KBS W

W 528 6T

DfEE XA E IR T 5 (Tsukamura (1973)5), =
DEFEEE D, %0 M. intracellulare BEAGER Y
DOHEIZ L 5 L D THIUE—ZDHEAF/IL, b b

b NRY T B ATREMEANE 2 b ——EREMEEEEE D i
By, RYYEBRZOWOMBR ERA—TH S 2 E1S
LEZOND, —ITHFEIED, BEUTb bR
ik 3% L D ThIUE, BFEEBE O miBR & RY
FERFEOWOMEI & L mMEART HAH S & Bbh i,
Z DOFREMEDNTHIUCHY T 2 vk 2 5 oI, Hitdik
Pl omEME2 L H Nk &, Watson 204, Dent
64, Altman 245, Yandle 144, V 1% THO7,
F bbb RYUERFZICIE, Yandle #733/9 (33%) H
feDiT, BFRMEPEECIZL/30 (3%) Uiy, —Jik&
QiR OB, Watson Hpticl» oic, HF&HEHIE
I21320/30 (67%) & 5,

ROt RIE, BFE R 2 RS O P & BIfRA R
CERTRTLDENZ D, BRFEMEDIEL, BAHERED
PRS2 3 D &2 3, BEUATIRbBHERE
kT 5 Z EATRE S i, Coftuc, HEORERIE,
M. intracellulare ® e P33 5 8 & s E OB R
BRI R & LCEETHS & Bbhd, #l 2 1,
Watson BLEFEMPEICIZS VA, b b OREGUEDIR
HE & Uiz, —7% Yandle B, #3gHE
B ish b IREC IR I L Bbh b o, &
PIEDBHITLILENL - (KR 1B,

i, FEEMHABEN, v rrbe bAEYET S

CATREMRIC OWTE, Chk B E T AF 2NN TH

%o

2. Bibe P~ DREG

IRERMRE & B LA L7 & S MBS HDH
Be LI DTEMR AL T MIRRENE S 5 TRelk
ERH L THRBLERH D, ZOFT, RIEFELED
RBDILETHA D, KT Toda et al. (1960)47,
RA7E (1962)4®1%, BFRpso Group T Y B %4
LI E L T\ b, Fio Weiszfeiler & Karczag
(1973)601%, /L7 b Group I HiERE (M. simiae) D4y
WA 4 L, Smith et al. (1973)413, + /D M. avium
BPFEXRE LT 5%,

ELIENL DL, KB T % $ DT, Scammon
et al. (1963)*0 1%, fEERHE L B LIKn b M. avium
¥ X o8 Battey B (M. intracellulare) FAPLDHE & 57K
Lic kL, FIoBRREr RTIRO Y v < Hinb
M. intracellulare % 53fE Utz L85 L12b O, Anz
& Meissner (1969)2, Kleeberg & Nel (1969)19, Lesslie
& Birn (1970)2®, Pienig et al. (1972)%, 5 F (% />
(1972)2®, Yugi et al. (1972)6», Yachida & Shimizu
(1973)60, Tsukamura & Nemoto (1973)5, Joubert et
al. (1975)®, Viallier et al. (1976)% /¢ &35 5,
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Table 1. Comparison of the Serotype of Strains of M. dvium~intracellulare Complex
which Caused Tuberculosis-like Lymphadenitis in Swine and Those which

Caused Lung Disease in Humans

Grouping of Strains from swine Strains from
Serotype
serotype (*1) A (*2) B (*3) A+B human (*4)
Avium I 1
Avi } .49 } 2.25
vium Avium 11 9 2 (2.4%) ( %)
IIIa 3 3
IITb 1 3
v 4 1 5 2
Intermediate (94.0%) (28.3%)
VI 2 . o
Davis 5 63 68 3
Watson 2 2 6
Arnold 3
Altman 6
Authentic Boone 3)(45.7%)
Yandle 8
Darden 1
VII 1
Dent 97 (23.9%)
Howell 1
New type 2 1 3} (3.6%)
Total 16 68 84 (100.0%) 46 (100.0%)

(*1)  According to Anz et al. (1970)1.
(*3) Yachida & Shimizu (1973)66).

(*2) Yugi, Nemoto & Watanabe (1972)67.
(*4) Nemoto, Yugi & Tsukamura (1975)30).

Remark. The data of Yugi et al. contained the data of the strains from Shimizu, but these strains were

omitted in this table to avoid duplication.

Lesslie & Birn(1970)2¢ ¥, KD @micdnb L M.
avium PFEEI I EBEL, KE 405 v b OREYYE
BN D Bk LA &R Tu %, F7- Beerwerth
(1967)®1x, BN, Group I, I, IVOIIELAE %
BHEELIzE D,

PLED#ER, —IG, Bipsie b ~ORGOBA L 7k
HAREMEZ R LTV 528, ERRIC, T OWREERE S
52 LR OEEA»LREN TS 5 L SIcBbh b,

Bz, EREAT RO |MOTEN LA TS, LTL
LEMY & B Do L ELh B BELIE LA L
e HHZ, BETHEEME L Tuicboik, BEOD
M. intracellulare FEYLEERLE OFNIY, LA £ HY
ToBbitu,

821z, HARTHBYSEREC Ui M. avium—intra-
cellulare complex DE ® (M & (Nemoto et al.
(1975)39) LIED Y v AENIRE LR Z LB OiE R
(Yugi et al. (1972)67 Yachida & Shimizu (1973)68)
ZHBLTHRDE, H1DIELTH D, HIC Anz et
al. (1970)V ¥, MFEHE =v b ) ~OEFEHED BFHRs
L& XT, M. intracellulare % “intermediate” (M.

avium [CTWEIZ AT S ) & “authentic” (=7 b
VIR AEINENN D D) O 2T HTTBH, o
MZREDT, MFME R THD EROFERIEBR
5 (#E1), WREXRIEOREO i,
B BT 5L DIV DI, bk OffiRYYEAR L
FoHE D46% 1% “authentic F” I A T3, Tibb
KOFEBEZAEOIE & v MRS L T, miEfn
KRELTR TS, b LK e P OGBS
LOTHIUE, FOEE e+ OEOMBERAHLEL T
BT TH DA, EBIL, LD TERV, FHCHADK
T81% % i 5 Davis OB, © b Tl 376.5%
LR &heys (Yugi et al. (1972)67, Yachida &
Shimizu (1973)6®, Nemoto et al. (1975)3® DRiE% F
LDRE1RER),

kT, Bob HouEInt: M. intracellulare D ifi
##0%, Davis # & Watson 3%\~ = & 73, Schaefer
(1967)#, Saito & Kubica (1968)3®, Anz & Meissner
(1969)? 1= L >T#HE ST\ %, AATIE Davis H
NEEIZ %\ (35 1), Tsukamura & Nemoto (1973) 59
i, PEBITEBH, e b EEORYBE A LT,

“authentic
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JE&Ci% Davis # & V234 <, Arnold & Yandle
MNERTH B DIL, b Tl Arnold #lE Yandle H
DB L, v b EEOMCEEEND H T L EIRE
Lz, 48, XY &EOFICOW T LckERa3 1
ZE Lo, TEOMIT) e b BRLENLLRD,
b b DRBYGENE BB o LU, e Micb RS
\ Davis BIRSEERH B T Lo, FEEE 5T
e, Thuxid e, b b ORPSENE s bHK L
THEMEIIEL & b b,

¥ 1% 1 OFF R, M. avium—intracellulare complex
DI & EECRT 28I L OMCBfRRH 2 = &%
R LT\ 5, M. avium BOMEN 2 RTHIE, =7
VKT AE AR, F7- Avium Bl X O “inter-
mediate 7 OBEIIFKITTT 5 IR & EHURE S
ND, b MR LT, EDRDOE LGS 5 etk
BB, b b ORYUECHEEAY 7 DL, “authentic FY”
DHETH D EBbh s,

Group I ® M.marinum D s ~OREYHEY, F &
LCHENDERTH % 1o, KRS Rich Dt
Bl B OB HPHITC RSN &R D &, ik
AU TG % 2 EILREHENTHH D,

3. BB D e b NDREG

FR LT EL, e b e FADEYS L O
B b P ANOBPEOTHEMS BENT H D & T, I
DITEEN D e PADERTH S, L LEREENDOR
Yub 5 E L NEREI NS fo by, RN R % B
BRI EEB L2 g7 biavs, TEK, bhudoi OB
Wt EKCBSHOPMEN FFE T 52 ENRSH
LEIbR T fz, LaL, Thdiy, $¥XT4HHVS
Group IV I J& F% M.smegmatis, M.phlei, M. for-
tuitum » Group M A % “M.aquae” (4 H D M. gor-
donae LIA—&# 2 bhb) TH2T, Group I &
O'Group I DHREEHOFEAET DR T IghDk, Liz
PO THEEE ) BIEYeT 5 &0 5 (R AT 512y, R
BB 2 BB B EE, TS 2 BEE2 B B,

B i 2 B O BERE O BEFRIL 3 > DR il /3
35 ENTE S,

10k, SEFoRFEOMHNRT, Zorilic, e b
IR U B & SRR O PR EE & i L7z & 5 B,
LSANBRT, B UUREIENBE CHOeDn, %
FLIEBE MBI Ch oo Db b, FEE, B
e B S s PEEC S, RO b A EET
CEWDTHEND, ZOMMOREY O T, BEE
Wi TEET B & BT h i o 7e L,

5203, PR B Group I ¥s X OV OB A &
MR, cok X, ROHE 3 OR:HIOIEE
MHEL SN &R D,

% 34Y, HEORENIHEL oo T, Bl bR

WM OE5E B6T

PR A 20t UL X il ch b, DT, HEB->
T E RN T %o

1) I

HIMCET AHE TR TRE b0, RERFSH
EBITF DA (1959)%%, A (1960)1~19, jAk (1960)1
HE(1962)371C X H—HDOPITH 5, W HIEERFH
FREH & b b APBEDTIRRE DILEEHI & 1T 7R 270y, Bl
WD R IEEOIFRTH 5 7o, BWENFA—TH
DL E D EIRE S ey Dfe, L LRI MEBIEE O
HkE HRFCRD I A =TIt L LT, 0
FAIE I N T LV, = AUz kT, Kubica et
al. (1961)2», Kubica et al. (1963)22 (%, +HE¥s X OUK
B OPFRE S HE A ¥4 L, Chapman et al. (1965)%
1%, 487050 Group I HUEEEE B HA Lo HKS
130 (1967)5801%, +EEH B M. scrofulaceum %53,
CRHDVFEEM D M. scrofulaceum L [fi—T » H L EE
Lichs, &H 2 b &xbE, M gordonae & DR JFINT
X T\, 4 H, Mo Group IA#F#HT5 &, M.
scrofulaceum & M. gordonae 3 E 3> TH b,

2) I

HR (1965) 1%, Group M 5 ik H & L5805
SEEL, M. avium ¥ X0 Battey B & %75 b HigfE
M. nonchromogenicum & L CIE Lic, < OB,
BB BRA M avium TR\T IR E Shic
Group T D% 2 DEAET, IHEEED L DL L TULIRD)
Th b, M T Wayne(1966)5 1%, ML oEESH
7z Group MO DN, 2 FOIERITME B HE2H 5 &
LT & #/L 5% M. terrae ¥ X0 M. gastri L x4 L
12o —7j Tsukamura(1967)49 %, LHENSGEEI R
FEFPEED Group iz, & 5—2>DWHELHH L LT,
A M. onovum LAy 4 L s, i M.novum (L
M.terrae LA— T % & & h 1z (Meissner et al.
(1974)28),
AR ASEITH b, RiIWEEE L TIunE
5 b LW b H D DT, WExAE T M nonchro-
mogenicum complex & 5 DNEEENTH 5 & Bbh
bo O, LRk & hic M. nonchromogenicum
DEEEDDONEKE B by, KETL M terrae
complex & XN T\ 5, LA LIEED Stanford & Gra-
nge (1974)4®1%, M.nonchromogenicum & M.terrae
BT, M.nonchromogenicum & 3_E1EERNT
W5,

Eioz &<, Group M IEHEFEEOERNH 2 =
L] B s &7aofeAs, Runyon (1967)391%, € 3RkoD
“Battey B” » MV OHEME LT, M.intracellulare &
W4 Lt I,
Mycobacterial Taxonomy (Meissner et al. (1974)2®)
%, M. avium & M. intracellulare % |7 — P4 # M.

M. nonchromogenicum & M.terrae &%

International Working Group on
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avium L 3XE P2l 5 RfEaRRE LI, M.intra-
cellulare X\ 5 MENAL BubRTLEDTWHD
<, BRIz M.intracellulare &\~ 5 Z%b L {{FA
XND, ¥fiEsy Mavium 352 L DHDOR
st RN B B, F DM, Wayne et al. (1967)%, Tsu-
kamura (1967, 1969)5050  Wayne et al. (1971)62,
Meissner et al. (1974)2® /¢ iz 1> T Group II K X
O I DEEDOESEN S 7 1 Shic, 7eRblEl “Tap
water scotochromogen” & X7z Group I DIEFHE M
YIEE X, M. gordonae & Xtz (Tsukamura(1970)52,
Wayne (1970)80)

LlEo kb5, ShEdcik 8o Y Group IT
HiEREH, M. nonchromogenicum complex 77§ %
R BN E D DT, BT 1585 Group I
PR R S HE L 7o &0 5 i, ThosRic U OREE
D M.intracellulare T&H > t=7>, Fizik IE B HED
M. nonchromogenicum complex Tah-oizhs, RS
ZLLENTET XS, Beerwerth(1971)® 4 F A v D4
o> Group I #53 & LT M. nonchromogenicum complex
THsEHEL T %,

3) HH

EIMANE, EREORER T 2D, BiEH HINE
PERE G S h el T %,

+5E 5 0> M. intracellulare D&Y, F1 Wolin-
sky & Rynearson (1968)6% |2 X DT #ei & huiz (72

265

LRAZEDOERE L oo R E L T2 BT T &7
WoOT, B LT M. intracellulare Tipo tehE 5 h»
RRRRILEND5)e LL, Ih HEKDDIME
Dawson(1971)11, Reznikov & Dawson(1971)3®, Re-
znikov et al. (1971)3% 23, F Y »b M.intracellulare
EOEELIcEV D ZETHD, FVIL, ZOWAFET
BEisHE, MBHERR ST ORRLEEO L WEH
RET DL LI D,

%\, Kazda & Hoyte(1972)1” %, /K7+H Davis
Mo M.intracellulare %581 L #%& L, Kleeberg
& Nel(1973)291%, R L OF Y v M. intracellulare
BT LG Lic, Kleeberg & Nel »yR L 7c#ilk
WO, £ 70 2 bR B O mEEC,
Davis B & VA2 % <, —HKD Y v ~EinborEshn
LEOMmERMIZ Y Davis B, VERSW W52 ET
»5 (TekBizit Avium T HIL %00),

% 0%, Tsukamura et al. (1974)5 ¥, + UV 22 b
M. scrofulaceum & M. intracellulare (3 12 L 1D
&) HOMEL, BClRc X 5L, BADLIELLIX
M. scrofulaceum % BEC ST E b, M. intracel-
lulare (Y EARDENDIE, F ESHEIA T oL, Re-
znikov & Leggo(1974)3 (X, +—A F 7 ) 7DE1b
M. intracellulare » M. scrofulaceum %5y T&ic&
W5, —J5 Wolinsky (1976)12 3, KED K 7 B M.
intracellulare ¥ X O° M. scrofulaceum 7 538t U T &

Table 2. Distribution of Mycobacteria in Environment (Tsukamura, unpublished data)

Species Soil Cc;fnzsi?swage Soil of field Iggjllu?‘frteeé:;s* Tap water E)I(J)Srfs (zfl‘slilzﬂ:;er:llltlsra
et al, 1974)5
M. tuberculosis 1( 1 3( L7
M. scrofulaceum 5 ( 6) 1( 0.6)
M. gordonae 5 ( 6) 5 ( 3) 36 (100) 32 (18.0)
M. intracellulare { 1 ( 0.6)
M. nonchromogenicum- | 9 ( 11) 6 ( 4) 230 ( 88) 45 ( 25.3)
terrae complex

M. flavescens 1 ( 0.6)
M. parafortuitum 6 (7 5( 2.8
M. aurum~-complex C17 (20) 21 ( 14) 7 ( 3.9)
M. thermoresistibile 1( 1)
M. fortuitum 39 (47 120 ( 79) 30 ( 12) 76 ( 42.6)
M. chelonei subsp. chelonei 2 ( 1.1)
M. agri 1 ( 0.6)
Group 1V (Unidetifiable) 4 ( 2.2

Total 83 (100) 152 (100) 260 (100) 36 (100) 178 (100.0)

The number in brackets shows percentage.

* These strains were isolated by the mouse passage method (Tsukamura, 1967)49.
Soil samples were neutralized after alkali treatment and injected to mice peritoneally. Mycobacteria were isolated from
mouse organs. By this method, selection of slowly growing mycobacteria is done.

Remark. From tap water, M. gordonae strains were isolated at a rate of 1per 20 m/ water sample. From dusts, mycobac-

teria were isolated at a rate of 24 per 1g of dusts.
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HELTW5B,

75, F¥EED McSwiggan & Collins(1974)27 11, Kk
1B M. kansasii 35 L O M. xenopi % 5BELTc L5,
Z OREY, FEET M. kansasii 33 108 M. zenopi O
BIHEN S\ 2 & EE 2 B TS THRED 2R T
H5,

PLED X 5, BEOFFEENEEEIL, 2&A 88K
2, B, K, FV R EoBERc Rl Shi, &0
R, et OIERBFIERELED, FEOHIC L>TRES
ENBENWIEZHTRTIRECHEE V2 5,

4) HARZ R 2 PiEE oL B

H AR B0 % g E B BTER B IE D90 %1%, M. intracel-
lulare 7 3. % 3 D TH %5 (EHFEILPF (1970, 1971, 1973,
1976) PSOSD) | 2 21T FIEREH DEREA M D T bt T
DIEHOWREOTE (RFERK) BT 5, LERX
VKB, ARTRGYEZRCTI1ZEA LLTOEEY
SHET X o, 1278 M. kansasii DL\IAEE T X Tahyo
7278, THIZEERFOREI R X 512, M. kansasii
EHAEN BT L O D R DIl & FHACBIsR L <\
Dl TR E B D, ik b EIELIEE TR
Tdh % M.intracellulare 1%, F V)b 1 HEGHET X1
P THote, L L M. intracellulare p\Pa¥Eic 15
TAHZ LN, MEBEEDERD I ST E IR
TEIPEEE D 70~80% % Z OB LD H T &b LA
B ENTED (BRI 1 Tsukamura
et al.®), ZOEEXHRRLLSHEL v O, WK
D BIC ST E % BEY, b b2d —FEOSRIREEHY
Lo T, WRENBEY 4 F X ¥, —JREEDT
BHEAIER S 5 =D THH5 (Tsukamura et al.
(1974)%),

¥, OWEIBREECSEIND oL, Bicht
RBERATHREG TR L, —BEOHENKRETHY,
C DHEFA O 12 DI L S WK OPRILE (G &
TR OFAEC ISR %) ARHETH S L/
b (Tsukamura (1973)5)

(1) i, ARk - AR (1976) 401, RN ABEONAE;
DAKEEDS 538 Utc Group I HiEAE & F#HR L C,
s M. intracellulare T 5 & & HHEN DT,

5) fAEDLME

JEERPERE OGN BRERCh D L T5 &, HBIT
FLC ABERNL, eI H B e MTIXERRMESEC b, b
De MR I LRV DONENI T ETHAH, HFC
AT HREENRE NS & LERICAS & &k
DT, HEDO e MCOREYIEIEZ 5 Lk, 15
FOEMIT L B EE LTI B, BEDEMIIL,
SRR (SeRE, BITOETF) ERFTXN (22
DFFAE, REZIEERE) E83H Y, Rk [—RIER
B, HBEE TR T2 bok HEIh

BB O E52E F6F

% (Tsukamura(1973)%), 321, IEE MY
1%, —FED “opportunistic infection” THAH > &5 D
2, GHOEHRTH 5,

# ]

b b OIEERHELEEL, —ff D “opportunistic infec-
tion” THbh, ZToORGIRL, v, 8 Kiclok
BthrsBbhi,

X ik
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