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A taxonomic study was carried out on ten ‘Marks’ strains which had been named as ‘Provi-
sional species 1’ by Bim et al. (J.Hyg., 65 : 575,1967) and later were identified as M. intracellulare
(Marks’ personal communication). Numerical classification was carried out using 88 characters
(Tsukamura, M.: Int. J.Syst. Bact., 25:329, 1975), of which 28 characters were effective for
differentiation of test strains, ‘Marks’ strains, M. intracellulare, M. scrofulaceum and M. gordonae.
Serotyping was made according to the method of Saito and Kubica (Amer. Rev. Resp. Dis., 98 :
47,1968).

1. ‘Marks’ strains.

The ‘Marks’ strains formed a cluster together with some strains of M.intracellulare and were
considered as members of M. intracellulare (Figs.1 and 2). Among this cluster, the ‘Marks’ strains
formed a subcluster and could be differentiated from other M. intracellulare strains showing the
following characteristics: (1) The ‘Marks’ strains grow at 45°C; (2) form wet, smooth, slightly
yellow-pigmented, nonphotochromogenic colonies; (8) show a positive three day-arylsulfatase
activity; (4) are sensitive to ethambutol (5 pg/m/) or, if any, partially resistant, while other
M. intracellulare strains are resistant to this agent; (5) show a negative acid phosphatase activity;

(6) do not belong to any known serotype of M.avium, M.intracellulare and M. scrofulaceum.

* From the National Chubu Hospital, Obu, Aichi 474 and Department of Microbiology and
Immunology, Shimane Medical College, Izumo, Shimane 693 Japan.
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2. Relationship between M.intracellulare and M. scrofulaceum.

M. intracellulare strains were shown to be relatively heterogeneous.

Of 19 strains tested, 12

formed a cluster together with ‘Marks’ strains, 5 formed a cluster together with M. scrofulaceum

strains, and 2 occupied an intermediate position between the above two clusters. It was noticed that

some strains of M. intracellulare was closely related to M. scrofulaceum. Taxonomic position of

M. intracellulare should be a subject of further studies.
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Table 1. List of Strains

Strain* | Name as received | Source | Clin.sig.**| Strain* | Name as received | Source | Clin.sig. **
E7741 M4130 man + 13016 | NJ 2(AV)# man +
E7742 | M10499 man + 13019 | NJ18 (Boone) # man +
E7743 | M13444 man + 13022 | NJ16 (Arnold) # man | +
E7744 | M18730 man - 13023 | NJ 7 (Watson) # man +
E7745 M23774 man + 13024 | NJ 8 man -+
E7746 | M24657 man + 13032 | NJ10 (Howell) # | man +
E7747 | M25356 man + 13038 | NJ 6 (Altman) ¥ | man +
E7748 | M28659 sewage - 13039 | NJ17 (Altman) ¥ | man -
E7749 | M28660 ? - 12002 | P-6 man +
E7750 M28661 bird - 12004 |SJ 8 man +
E7954 | A-1 (Davis) @ swine + 12007 | SJ 5 man +
E7957 | TS-H (I1la) @ swine + 12008 | SJ 9 man +
E7958 | TS-L (IV) @ swine + 12009 | SJ13 man +
E7959 | TS-P (Davis) @ | swine + 12012 | SJ 3 man +
E7960 | No.6 (IV) @ swine + 12014 |SJ 1 man +
E7961 | No.23 (Illa) @ | swine + 12017 | SJ12 man +
13009 | NJ9 (Yandle) # man + 12018 | SJ14 man +
13011 | NJ3 (Yandle) £ man + 12019 | SJ15 man +
13013 | NJ1 (Altman) # man + 12020 | SJ16 man +
13014 | N302 man 12016 | S] 6 man +9
13015 N303 man -

* Strain number of the Culture Collection of the National Chubu Hospital, Obu, Aichi.

** Clinical significance in man or swine.

# Serotype was determined by H.Nemoto, Animal Health Institute, Kodaira, Tokyo.
Strains were received from Dr. K. Shimizu, Department of Microbiology, Obihiro Veterinary College, Obihiro,

Hokkaido (Serotype was determined by K.Shimizu).

Strains with designation M were received from Dr.J.Marks, Tuberculosis Reference Laboratory, University Hospital
of Wales, Heath Park, Cardiff, CF4 4XW, South Wales. Strains with designations NJ, SJ or N were received from
Dr.M.Yamamoto, Department of Medicine, Medical School, Nagoya University, Nagoya.

Strain P-6 was received from Dr.K.Takeya, Department of Bacteriology, Medical School, Kyushu University, Fuku-
oka (the strain belonged to the collection of Dr.E.H.Runyon).

All strains were identified in the National Chubu Hospital (M. Tsukamura). As to the identification, refer to Figs. 1

and 2.
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SHIR & UCfHERE UickknS, M.intracellulare 19%k (AH
K138, KB k6, M. scrofulaceum 11%k, M.
gordonae 1 TH 5D, LichioT, FH41HEEMAL
Too CHODOHOHEELE LICRT, $120165K1%, XU
¥ M.scrofulaceum E[RTE Lichs, i M. gordonae
EHFEE LI,

2. ARy - EAbEERERIR, 88 HERIC DL THRE L
Foo ShBHOMER O R X OHETICE T 530,
BEm L7,

3. [iEE, Saito & Kubica® Rt >THEL
720 MER O OWFRIL, Schaeferd DAL XDz,
BB ORI, 24/ TH D,

(a) M.aviuwm: Avium 1, Avium 2, Avium 3.

(b) M.intracellulare: 1lla, IIIb, IV, V, VI, VII;
Howell, Chance, Altman, Darden, Yandle, Wilson,
Davis, Watson, Boone, Dent, Arold, 21.

(¢) M.scrofulaceum: Scrofulaceum,Gause, Lunning.

4. ¥4 (Numerical Classification)

M OSMERDIER Y +, —DFFTHAL, KOK
= matching coefficient (M-value) % 51 L7z,

M(%)= {ns/(ns+nad} x100%

ns 1%, EEO 2EKROKLET, BUHS (W UER
R LR OB, na (XBRIS B SRR LI HIROE
TH b,

AW TR R E LERE, THROWEEY P DA TH
>f-7-, ineffective characters 23 60 (positive match
15, negative match 45) {2 L, effective characters 1%
28 & 7207z, Clustering (dendrogram fE%L) (% single
linkage I X o7z,

2 B # R

1.

HEASEOMEY, H1HsX02 & UTRT, K11k
dendrogram, [X 2% M-value table DXI/RTH %,

Dendrogram (K1) %% % &, ‘Marks £ 10k, M.
intracellulare 19 ¥k, M. scrofulaceum 11 ¥kD&t 40 ¥k
1%, alarge cluster %I L, M.gordonae LXjiEh
5, Tiebb, 0 3FIE VIR T, M. gordonae
DI, hbEEER TS, I D40kkD large cluster
BARLRS T LT D, TOAFEOFIT, T 2FEB
KIOCHRHZBRS, ZOMEZ, BECLCHZLADL
7o 2kkE (E7954 & E7960) 2% bhd,

BET, Marks #° & & M.intracellulare 128D
Ho2tki vinn, ZOBROFT, ‘Marks B X1
(E7742) #F\ T, {3 a small cluster % {2 Tw»
3. —7, M.intracellulare % 12 #7410 Bk, fliod
small cluster gD T\ 5, T 7sdb Marks B 1%
M. intracellulare ¥ & LW BEER{ED, —IG M. intra-
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cellulare ® members L% % Hh 5%, M. intracellulare
o TY, MERIZRSEHEXEOTN 5,

CHEfY, M. scrofulaceum 11 %k D4F & M. intra-
cellulare 5 ¥ H7c b 1o, & OHT, M. scrofulaceum
ZDX>
1w, M.scrofulaceum I+ BE, fiERAIEND 15
ZVEDT\ 5723, dendrogram £A% WL TH% &, M.
intracellulare O—f & BRAZEIAE L T\ 5,

2. ‘Marks’ #& M.intracellulare DEE;

Rk X 51z, ‘Marks’ #kix, M.intracellulare
D1EE E BT cluster B BE) #(EH05, ZDBHD
dhiz ‘Marks’ o subcluster 23%& b (K 1), M.intra-
cellulare &3 HRERFITE 5 Bbh b, EBRC,
‘Marks’ #k&BH D M. intracellulare %L TH %
L, B2RTRIEN A DR D, Tishb,

(1) ‘Marks’ #ix, E%H/TFH, BELTW2HTIX
M. intracellulare L[5 UCTH 5, EHENBREOCER
LT3 GHaEOREL, ZotoETERcE LT
oWy, CoEMIL, BED M. intracellulare " Hh b
B2 —afa TR, X0E) ELLEAHTHD,

(2) ‘Marks’ #fi% arylsulfatase 3 BJGEA (+) TH

1% compact 7¢ small cluster &7c2>T\3%,

Fig.1. Dendrogram Prepared by Numerical
Classification Using 88 Characters (28
effective characters)

M-value (%)
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12007
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12017 % M. scrofulaceum
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12019
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12016 M, gordonae

M




282 B OBl % BTE

Fig.2. Schematic Representation of a M-value Table Prepared by Numerical
Classification Using 88 Characters (28 effective characters)

B 96% ~100%
91% ~ 95%
[ <90%

d

(a) ‘Marks’ strains: 1. B7743, 2. E7744, 3. E 7747, 4. B 7745, 5. B7748, 6. E 7741, 7.
E7746, 8. ET7749, 9. E7750, 10. E7742.

(b) M.intraceliulare : 11. B7957, 12. B7958, 13. $13022, 14. #13039, 15. $13014, 16. £13015,
17.%13023, 18. E7959. 19. E7961, 20.%13024, 21.%13032, 22.#13038, 23. E7954, 24. E7960, 25.
#13009, 26.%13011, 27.%13013, 28.%13016, 29.%13019.

(©) M.scrofulaceum: 30.%12004, 31.%12008, 32.%12014, 33. £12007, 34.£12009, 35.%#12017, 36.
$12012, 37.%12019, 38.#12018, 39.#12002, 40.#12020.

(d) M.gordonae: 41.412016.

Table 2. Comparison of the Characters among ‘Marks’ Strains, M. intracellulare
and M. scrofulaceum

Number of strains showing the positive character
Character
‘Marks’ strains M.intracellulare | M.scrofulaceum
Colony pigmentation in dark 0* 0 11
Acid phosphatase 1 18 11
Catalase (semiquantitative) 0 1 9
Three ‘day-arylsulfatase 9 0 0
Two week-arylsulfatase 10 14 11
Urease 0 0 6
Nicotinamidase 0 11 0
Pyrazinamidase 0 11 0
Growth at 45°C 10 16 1
Glucose as C source (NHz-N) 9 8 11
n-Butanol as C source (NH3-N) 10 12 0
iso-Butanol as C source(NH;-N) 9 11 0
Succinate as C source (glutamate-N) 0 12 10
Resistance to ethambutol (5 pg/mi) 2 19 11
Number of strains tested ’ 10 19 11

*'Slightly yellowish pigmented.
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Table 3. Comparison of the Characters between M. intracellulare and
M. scrofulaceum
Number of strains showing the positive character
Character M. intracellulare
M. scrofulaceum
Cluster B* | Intermediate* | Cluster C*

Colony pigmentation in dark 0 0 0 11
Catalase (semiquantitative) 0 1 0 9
Growth at 45°C 12 2 2 1
Urease 0 0 0 6
Nicotinamidase 1 2 0
Pyrazinamidase 8 1 2 0
n-Butanol as C source (NH3;-N) 11 1 0 0
iso-Butanol as C source (NH3;-N) 10 1 0 0
Number of strains tested 12 2 5 11

* Grouping according to numerical classification (refer to Fig. D).

Bo TDED, WED M. intracellulare ¥ D L\ 3%
BThHb,

(3) ‘Marks’ #it ethambutol (5ug/ml) 12 &t
¥ 7203 L FBE T 5 REOWAH ML =T, JhiTH
LT, @D M. intracellulare 1354 k% 7R T,

(4) ‘Marks’ #i%, acid phosphétase(—) THDHH,
BHED M. intracellulare [3.(+)Th 5,

(5) ‘Marks’ #RiZ,
amidase (=) THh 57, M.intracellulare (I3@H(+)T
H5b,o

3. ‘Marks’ #ofiEE!

‘Marks’ #1081, BEAo24@ D\ FhomEEc b
B, Tiobbu@omiEov-3h & LEHERIEE
T IIehoTe,

o OfEERT, Bim et al.P2l E7744 (Marks 18730),
E7745, (Marks 23774), E7746 (Marks 24657) 3z 72
. Boone ), VIH, T+VIHTHDLLTEDLE
Ot fERNE LRI, A HOMFEIL, WITh LEE
D M. intracellulare =% b s & DD T, FEEIDU
FhoMBIC LA S\ ETHHEED 525, #iak o
‘Marks’ BrOFRRMERE X —FT5 X 5 e Bbh
%o

4. M.intracellulare r M.scrofulaceum O HEL

K 1o dendrogram 1z & Hh 5 & L, M.intra-
cellulare ¥R\ 2 FEWC 4y v T, 1HEIBRRACAD, fll
OBY M. scrofulaceum & & BT CREAREDIZ, LI
MO TB BT ATtk & CRIC ADI ki 410 ¢, M.
scrofulaceum DPIR & HEE LR AT 31TRT,

BEfC Aot M. intracellulare D LY, 45°CItFE
H4oHo & &, n-% LU iso-butanols & CIH & L TF|
H+soLThsd, IR LT, M scrofulaceum &

nicotinamidase }s X Y pyrazin-

L b 1m CREC A DT M. intracellulare DEEIT, O
MTHBH (Foril, CRED M. intracellulare - 1)‘ 45°C
CHRETHLOBH5),

M. intracellulare & M. scrofulaceuwm DR D HEL
L, A0S OOV THTRETHHDT, Jlik
TS =L &T 5,

B OB 4, single linkage = X > T dendrogram
LLTETE R, HEOME MR E ORI EE
DOHIBIBI A% 59 L CETRMEM2 B 5 DT, £&F17k
HBABARE, K202 & & Movalue table (12 T,
ZRFLTHRBRRALLTH D) TRTHREBFNL
BIfRAIEL S RT L bR,

X 2 THhb &, ‘Marks’ ¥p& M. scrofulaceum &%
compact 75 cluster #{F-2> T\ % DR LT, M.intra-
cellulare VXA —TH L EXNb15b, Ihb
OfEE, TNz Tsukamura® 23 gh L fER LR U TH
% (L, ook Xy, %172 M.intracellulare W&
ZHMRIE X LT R ds D7 DT, “non-photochromogens
from human sources” & LT, BlfED M.intracellulare
EHRLTNS), ‘

% =3

1. ‘“Marks’ $kod /3R

HHSEORER AR H B &, ¥7, dendrogram (X 1)
< ‘Marks’ #:1%, M.intracellulare & & 3,12 one cluster
(BRO #{EA DT, —It M.intracellulare Oz Ak
HERETHLHEEbLID, LL, H1CAD L5,
BT, ‘Marks’ #1% a subcluster iz 7e> T3 L,
#1:X 2 0 M-value table % Z T4 1 -2 compact 7g
#ERH L DT D, LT, ‘Marks’ #ix, M.in-
tracellulare D@D 1 ->DHH (a distinct subgroup)
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TH5EBbh3, ‘Marks’ #2VERY group TH %
&3, MEFRCEmMOWThomEEC B Sicw
EWVLSTERMNOLTFINS,

2. M.intracellulare & M.scrofulaceum o BRI

DWTDOSEENEZE

K 1@ dendrogram %% T4, *7X2»D M-value
table % & T4, M.scrofulaceum 3. compact 75 cluster
LieoTRY, M-t EATHD RS B,
FIfEE, M.intracellulare <©, = OBFZE-C{EH L1198k
DITFHxHHRTL, 128% Marks’ #& & LI BEEA(E
Y, 5L M. scrofulaceum & & L CEERTED, 28
1B, CHOFRINFETSH S L ocBbhs (K1).
M-value table (X12) T3 M.intracellulare (3. M.
scrofulaceum % F¥E—TI3i\, FESEOHERE TA
B Tlt, M.intracellulare D—Ri3, o M.in-
tracellulare DL H L, Tv LA M.scrofulaceum (AL
TWBZ &b, COCHZADLHL, Winind
T M.scrofulaceum U TNBEDTHS 50y, F3IT
ALk 5, CHED M. intracellulare & M. scro-
fulaceum DILEIL, F & UTEROREOFEL cata-
lase JEVEDFRFRICH D, DM T, &L LTHEWI
PUTH B D TH b, CED M.intracellulare &fho
M. intracellulare O EEIL, & 1L T4°C OFEED
FiE L butanols DCEH & LToOFIHtECH S (FE3),

T4, M.intracellulare (H>>TOJFEFEME Group 1)
B, HEVHTMIRE R\ & &%, BT Tsuka-
mura® [Z L O T I h, BICHER - KO 12 X oT
45°C J¢E D F & & butanols FFic Lo TRKENIC 2
CodbhsdZ EnEIhT5, ZORFTRZ, K
DIFERIC LD THXFI I,

HRE&M THREI i M. intracellulare p bz -
DEROEERTZ & QRN D D, T - KEFOU,
KREMIZ 45°C 1 FRH Licw D% 2 SR LT
W35, 779 50 Rhodesia THBEI h 7o BR b K E#E
A2 Bim et al.P § FETHHE S AR OKRE
7308 45°C ITREF L\ & Ex iR, 45°C KHETH
‘Marks” #ads LAEBIL LD EZTWD, ZHIZKL
T, HAE¥TIE, LA B CIREFTTEXAHHNERT
HH0D o L5 I EA e ERE,  mFERIC oW
T3, %7- rifampicin JEZHCOWT S b h
614)0

M.intracellulare % 45°C DFEH DHE T 2 FHT 0T
T, flodsik &BEEN LT IVEREIRTH 528, 45°C
DFH L butanols DOFIFAE L MBI L T % HICH 3848
B B0 M. scrofulaceum 115§ 45°C I FE Lo\ s,
butanols {,FIH L7\, & DEIL, M.intracellulare o
37°C B E LT B, M.scrofulaceum & M.
intracellulare 45°C (=) #& DMk, FEEEL

W OESLE BTEH

TED, EHEBROBFEE catalase EHOFETLY
KRB E s\, M.scrofulaceum [T 32/ %2 BE35 &
%35, nonphotochromogenic 7e#nEbh % LI, *
7o catalase iE¥E DB\ M. intracellulare 3 % hiz % b
nA® DX 5itmbE, M. intracellulare &+ M.
scrofulaceum| I A4 IR XA S % 28
BOAEIPFEDLLVWESILEbIE, £ LTE5TH
55, ZOREL, FREESh LR LRETS
D, WEEMEE LTIE, (1) M.intracellulare H3 2 BEiZ 53
hIT, M. avium FEERE M. scrofulaceum JTAL#E
Ewegymns, (2) M.avium, M.intracellulare, M.
scrofulaceum % & LT a species 7T a series & &
LS ENELOND, BELYTHTLIAL, MU
ACREINTH BRI, =i SO RS 5 Pre
BD12TH B,

ki

&

1. ‘Marks’ #ki3, M. intracellulare \ZJ@g+ 7% L%
b b a, M.intracellulare DT, Hs7it b BRR7: 1 9
BEaES, ‘Marks’ ¥k, kD & T, o M.intra-
cellulare LXFI&h 5, (1) 46°C i BT (2) %
BENREBIEB LT 5; () arylsulfatase 3 ARG
N(+)TH%; (4) ethambutol (5pg/ml) Bk TH 57,
Mk TH > T LMAMET, Bk ootk KFl &
h%; (5) acid phosphatase(—)TH %; (6) EEAID>
ThoMERC LBS/0,

2. M.intracellulare DT LB —T, AP
GECHUR LicHbko KA, FHAET, Marks
BREE DT IBERIEDTA, —IBik M. scrofulaceum &
L SEMOBEFoL, SR, TEOHIECH L,
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