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A CASE OF SIMULTANEOUS INFECTION OF MYCOBACTERIUM
INTRACELLULARE AND MYCOBACTERIUM
FORTUITUM (SUBSP. ABSCESSUS)*
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Yasunobu ITASAKA and Hirokazu INAGAKI

(Received for publication December 9, 1967)

A case of simultaneous infection with Mycobacterium intracellulare and Mycobacterium for-
tuitum (subsp. abscessus) is described. The patient is born in April 1927 in Aichi-Prefecture
and is a married woman. She had cough and sputa in March 1966 and entered this hospital
under diagnosis of pulmonary tuberculosis with a cavity in the left upper lobe. She was sus-
pected of infection with atypical mycobacteria by growth of her bacilli on salicylate medium
(Ogawa egg medium containing 0.5 mg/m! sodium salicylate (9)) and growth on all media
containing antituberculous agents inspite of absence of previous treatment with antituberculous
agents. By examination of the organism excreted to sputum, the organism was identified as
M. fortuitum subsp. abscessus. After administration of antituberculous agents, which were
considered to be ineffective according to drug resistance tests, the cavity of the left upper lobe
was markedly decreased and appeared as if disappeared on a X-ray figure. In February 1967,
she received resection of the left upper lobe. Result of cultivation of cavity wall and a part
of lung with cavity showed growth of 36 colonies after 5 months. This organism was identified
as M.intracellulare, but a varity showing very slow growth. It was suggested that this slow
growth may be due to lack of ability to utilize many nitrogen compounds.

Course of excretion of acid-fast organism, chemotherapy applicated, result of drug resist-
ance tests, course of change of X-ray figure, tuberculin reaction, biologic and biochemical
characters of the organisms isolated, and virulence for mice are shown in tables and figure.

The patient is excreting M. fortuitum even after the resection of the left upper lobe and is
considered that the organism is infected at a site other than the cavity of the left upper lobe.
From the cavity, only M.intracellulare was found.

It is noteworthy that even an organism belonging to a rapid grower shows very slow growth
at primary isolation from sputum, but it shows rapid growth (growth at 3 days on egg media)
at secondary cultures. The M. intracellulare isolated in this case showed very slow growth,

a little slower than M. tuberculosis.

* From the National Sanatorium, Chubu Chest Hospital, Obu-cho, Chita-gun, Aichi-ken, Japan.
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runyonii (3441 subsp. abscessus LIEHERE L) &
RE & hic,

(53 B

Lt BEEOHER, FAMUERELSR, LERE, X
BBOHBIX, £1, %2, %3 R1kETLEYT
bbo XDk, HEEIhITHEHEKOREERLTXTHAL
T, WTFhd M. fortuitum subsp. abscessus k FEX
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Table 1. Course of Excretion of
Acid-fast Organisms

Smear cI:l(:).n?:s | Smear cI(;Il%n?és
Date i(G“fi(‘y in culture|  Date  |(G3E lin culture
No.) 4w | 8w ! No.) | 4w | 8w
31m’'66; — Oi+‘[ 4X '66 | — 1) 1*
1V '66| — 12 2| 7x'66| — | 0] 0
2yv66) m |+ |+ | 8x66| — | 0| 0
6’66 — 0|10 | 9x'66 — 0| 0
13 v '66 | — 0| 0)28x°'66| — 0| 0
666 — | 0| 012066 — | 0 0
5V '66 | — 0 0|3OX[’66 — 0| 0
4VD'66 | m 0| 4% 6x1°'66 | — 0| 0
51X '66 | — 0| 1* 571 °'67| — 0| 0
6X'66| — | O 1% 6mM’67| — | 0| 0
21 X '66 | — 0] 0 3m’e7| — 0| 0
24 X '66 | — 0| 0 9m’'67 | — 0| 0
25 X '66 | — 0} 0| 10m'67| — 0| 0
26 X '66 | — 0| 0 6 — (V)
27 X '66 | 1m 0] 2% 1v°'67! — 0| 0
28 X '66 | — 0| 0 6V 67| — 0] 1%
29 X '66 | — 0| O 7vI’'67| — 0! 2%
31 X°'66 | — 0| 4% 4wm’67 | — 0| 0
13’66 — | 0| O 1K '67 — 0,0
2X'66 | — 0| 0 5x'67 — 0! 0

Number of colonies was observed at 4 weeks and 8 weeks.
*: Identified as Mycobacterium fortuitum subsp. abscessus.
+ : More than 100 colonies.
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Table 2. Drug Susceptibility of Acid-fast
Organisms Occurring in Sputum of Patient

I (V. fortuitum subsp. abscessus)

Growth
Drug concentration !6 ﬁgg“‘A?gs%St:e%eg);gr‘ﬁ %&eriei%?e
Control (no drug) l H | # i H# ‘ # 3 Ht
SM 20 mcg/ml ; + ‘ H o W L
PAS  Imcg/ml H | B . H# | # | #
INH O.lmeg/ml + | # | # | # o
KM 100 mcg/ml | + | ‘ # o H# 1
TH 25 mcg/ml —‘FH{H‘H\H
CS 40meg/ml  + | H# 1 HF
EB 2.5mcg/ml; H 0w j H Ht

Drug resistance tests were performed by an indirect
method, in which was used Ogawa egg medium (1%
KH,OH medium).

Date is the date on which the test organism was isolated.
SM=dihydrostreptomycin sulfate, PAS=sodium p-amino-
salicylate, INH=isoniazid, KM=kanamycin sulfate, TH=
ethionamide, CS=cycloserine, EB=ethambutol

Table 3. Chemotherapy Applied
o Period 7 Chemotherapy -
April 1966~August 1966 ! SM.PAS-INH
Sept. 1966~Jan. 1967 KM-TH-CS
Feb. 1967 ~June 1967 ' KM-PAS-INH
July 1967~ | SM-PAS-INH

SM: 2g weekly
KM :4g weekly

PAS : 8g daily
TH:0.4g daily

INH :0.3g daily
CS:0.5g daily

L, 10 ARBTEBHEOBEY L It 2 TERGELRH

(Q/3e)

£TT, 10 A5 11 BRAGCHESERE Y (Tino7
A, BEEIZ 11 B4 HD1 ar=—%R%HE LTHEL
iz dz e (#61),

PlED X 5 e i RIFOEE R & Dt t-dFER D
BB BORA, REES AR ED M. for-
tuitum ThBHZ L, NBELECHE YR T LY
EZBL, EEFETRPTING 2 L ERE L,

FER0 42 & 2 ADFMAOBREER, HROERE 434 5
MmeFY~ v — 92%, EMmEP 5600, BSP 2%, &
H - WG 44, WMiE& 2,200ml, 18X 70%, 1%
B 1,500, HAMEK 88%, FHBRALSE 80ml, 4
R AR E 70% Thote, MF424 2 § 17 H, £
EEGBRART Lo MSEEBRIRIFT, BHOBEE
b RIFTH DI,

EWRATR

EEZE Sip 12, 3xdem DHBEERAMN SO, 2R
BECRERATFRRILL, EREILENSEIAT
WHZEL THD, REFMRETIE, BEOBKOME
L REMILH DT,

ZEH» OB DR R
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Fig. 1. Schematic Representation of X-ray Figures
(Resection of the left upper lobe was undertaken
on the 17 th February 1967)

18 0

March 31,1966
(KasCi)

June 30, 1966
(Ka2Ci)

SR

October 1, 1966 August 19, 1967

(B1)
Table 4. Tuberculin Reaction
} Date
Tuberculin \December| June 17, October |
i 10, 1966 1967 I 29, 1967
500 X Yoshida* | 0/8x8
2000 x Old tuberculin®* ' 0/20x 20
HgRv-= | 0/17x11
Gamoh (Battey)-7 ! 0/15x 15 | 0/23 % 20
Ishii (Group II)-7 ! 0/16x15
P16-7 | 0/15% 10
Sato (Group IV)-7 i 222>5>2<02/0

Induration (diameter in mm)/Erythema(diameter in mm).

*: Yoshida strain (sputum isolate-No. 1) was cultured in
Sauton medium for 7 days and the culture filtrate was
concentrated to a 1:10 volume by heating at 100C.
The concentrate was diluted with saline to 1: 500 and
used for injection.

** : Commercial product.

Tuberculin reaction was observed 48 hours after intra-

dermal injection of 0.1 m/ sample.

ABIDOIZERH HOERHEEBIBR TH O, T3,
TREYPSFTHE, THBMOBKEAR EO12},
TIMER RO X leolc, ZBEN COEDEERITKRD 2
B kot

(1) H13, ZREEUHYBENCY-ST, 2R
A&, ERED 10 HFHLALET 20 KD 1% /)
N (1 #FH7ch 2K30) (oK, BRI,

(2) &2, ZREYSUHO—BEE D Lo,
AREFFA Y —hiF, Thiz 10 {550 1% NaOH
WEMX TS Ao E ¥, 20 0.02ml FoR@EEH
©HT 1% /NI 10 AR L (2817 B),
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Table 5. Biologic and Biochemical Characters of Acid-fast Bacteria Isolated from

Resected Lung and from Sputa of Patient Yoshida

! Lung isolates Sputum isolates

Character

a b ¢ d e 3 4 5 6

—
N

oo

Acid-fastness

+ 4+ + + |+ + + ++
+ 4+ 4+ 4+ + o+
Cord (compact grouping) —_— e - = - = = = =
Colonial morphology (R or S) s s s s Ss|ss s s s s
Colonial pigmentation - - = = = - - - - - =

Rod form-bacterial shape

Photochromogenicity B T
Growth rate (rapid or slow) s s s s s r r r r r r

Catalase + + + + + | + + + + + +
Nitrate reduction U —

3 day-arylsulfatase - - - = =
2 week-arylsulfatase - - - - +
Salicylate degradation - - = = -
PAS degradation —
Growth on 0.2% PAS medium -
Growth on 62.5 mcg/ml NH,0H medium
Growth on 125 mcg/m! NH,0H medium
Growth on 250 mcg/m! NH,OH medium
Growth on 500 mcg/m! NH,OH medium
Tolerance to 0.1% picric acid

++ +
+ + +
+ 4+ +
++ +
+ + +

I
|
|
!

Tolerance to 0.2% picric acid
Growth at 28°C
Growth at 37°C
Growth at 45°C - - - - =
Growth at 52°C - - - = = [

Tk T Tt T SR S A
FH A+ o+
T A e e =
N T T T o S S
T T T S S S S
T T o i S S A
T T T T S S S
FH A+

+ +
+ +
+ +
+ +
+ +

I
I
I
|
I
|

o+ + o+

|

!

+

|
|

+ o+

Acetamidase - - - - - = - -

+
+
+

Benzamidase S .

Urease - — - — — |+ - +

+
+
+

Isonicotinamidase - - = = = - - =

Nicotinamidase

|
|
|
+ +
+ +
+ +

Pyrazinamidase
Salicylamidase - - = = = —_ - - - = =
Allantoinase - - = = = - - - - = =
Succinamidase - - = = = - - - - - =

Malonamidase - - = = = - - - - -

Acetate as C source + + + + + +

+
N
4
.
.

Citrate as C source —_ - - - —

|
I
I
|
|

Succinate as C source S -
Malate as C source - - - - - -

Pyruvate as C source + 4+ + + + +
Benzoate as C source —_ - - - = —

+ + +
|
+ + +
!
+ + +

|
|
|
|
|

Malonate as C source - - - - = —

Fumarate as C source —_ - - - = -

Glycerol as C source + 4+ + + + +
Glucose as C source - - - = = +

++ +
+ + +
++ + +
+ + +
++ + +
+ + +
+ + +

Mannose as C source - - - - = —

Galactose as C source - - - - = —

+
+

L1+ + +
I

+ + +
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Table 5.

(continue)
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Character

Lung isolates

Sputum isolates

a

b

c

d

3

4

5

6

Arabinose as C source

Xylose as C source

Rhamnose as C source
Trehalose as C source

Raffinose as C source

Inositol as C source

Mannitol as C source

Sorbitol as C source

Fructose as C source

Sucrose as C source

Ethanol as C source

Propanol as C source

Propylene glycol as C source

1, 3-Butylene glycol as C source
1, 4-Butylene glycol as C source
2, 3-Butylene glycol as C source

Acid from glucose
Acid from mannose
Acid from galactose
Acid from arabinose
Acid from rhamnose
Acid from xylose
Acid from trehalose
Acid from raffinose
Acid from inositol
Acid from mannitol
Acid from sorbitol

Glutamate as N-C source

Serine as N-C source

Glucosamine as N-C source
Acetamide as N-C source

Benzamide as N-C source
Monoethanolamine as N-C source
Trimethylene diamine as N-C source

+

—+

I+ +

Glutamate as N source
Serine as N source
Methionine as N source
Acetamide as N source
Benzamide as N source
Urea as N source
Pyrazinamide as N source
Isonicotinamide as N source
Nicotinamide as N source
Succinamide as N source
Nitrate as N source
Nitrite as N source

++ + +
+ 4+ +

I
I
|
|
|
I
|

4+ 4+t o+
T

+ 4+ + +

+
+
+

|
|
|

+ o+ + +
++ + +
o+t

+ o+ o+ o+
+ 4+ + +

+ 4+ +

|+ +
+ o+

|

+ + +

+o+ o+ |+

+ 4+ +
++ + +

|+ + + +

+ +
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Table 5. (continue)
- Lung isolates Sputum isolates
Character P . a . ; . . 3 p . 5 ; s
Niacin - - - - - - - - - = = = -
Growth on TCH medium + 4+ + + + + 4+ + + + + + +
Growth on 0.05% salicylate med. + + 4+ + + + + + 4+ 4+ + + +
Growth on 0.1% salicylate medium + + + + + | + + 4+ + + + + +
Utilization of carbon compounds in presence ‘
of glutamate nitrogen
Glucose + + + + + + + + + + + + +
Fructose -+ + + + + + + + + + + +
Sucrose - — = — - |+ + + + + + + +
Acetate + + + + + + + + + + + + +
Citrate - - = = - + + + + + + + +
Succinate + + + + + |+ + + + + + + +
Malate - - — = =4+ + + + + + + +
Pyruvate + + + + + + + + + + 4+ + +
Malonate - - - - - 4+ 4+ + 4+ + + + +
Fumarate - - - - -+ + + + + + + +

Strains a, b, ¢, d and e (strains 2664, 2665, 2666, 2667 and 2668) were isolated from resected lung (cavity), and strains

1 to 8 were isolated from sputum.

Date of isolation was as follows: a to e, =17 February 1967, 1=4 August 1966, 2=5

September 1966, 3=6 September 1966, 4=27 October 1966, 5=31 October 1966, 6=4 November 1966, 7=7 July 1967, 8=7

August 1967.

U EDHET, X ZERPIZIEH L M. fortuitum
FOEMTEXDILRIRL, BRREYHTIN, 8B
TN D THERFERAD I DIe LIhDT, #F
BICHEEN L F O TR Z L 2 E L hb¥, ATz
P TCREFELL TV LR LI, LinL, B
WBEThrziel, xDx% 37C 075 vEZHKEL
feo 2TA2, 7 B 10 B (BE&EBHEH 5% 5 » A)
e T, fe¥ed BB L5, 5 30 &
DEEHIC 36 2 DERE 3mm OKEENFEEFLTWBD
FRELI, FHEOKREINLLT, $EHIL, 22X
BB IS EENRE LIBD O TRV 2L Ebh
o

#£EIE 1 DFEKT, 20/20 (EHedhich 12), £2
DHET, 16/10 (b7 1.6 2) BDHLhtc, T
hd, 72V -2, BE FRTCA—HE2ELL, =
DEES 2 BDOKDHEK a, b, ¢, d e L, AE
DEER, B Z & { M.intracellulare Y |58 L1,

Mk DER

BEDEREBIIERTH O, PEOUH, HK
TERAF LTco M8 LI 6 DMMBE OBl % 2 s 2o
e, BBRI42F 6 ARIUV 7 ARBUHBE¥HHE L
oo TREDHERIELTADE, METCERPHEX
AT eD AU M. fortuitum Thotc,

U EDEEN G, ZoOBEIERP Ui LT M
Sortuitum ZHEM L TWBDT, —It M. fortuitum o
RPN HHLDEEL OB, BERZ LTHOMI R
8 #kA, \WThd M. fortuitum subsp. abscessus L [f]

EINTo ZOBEMHREDE ZIRELEL T H03H 5
MTIRVe XU, ELEEDOZER L DOREBFT L%
Z bhichs, BRSO, ZOFEIERINT, ZERY
BREbERtEIh 50T, ZRPTOREEHR TRV 2
ZIZITHETH D,

—FHEBR X R Zefflh i3, M. intracellulare @ Zhs
AR h, MMOPIBEIXEBR S high D, LicaioT
EEREDZRL, M. intracellulare DRRYZ X >THL
TbDLEZTERYEIH 5, FRTRICERINC M.
intracellulare pGEBR T & 7ehy2tchso M. intracellulare
BREABEEELVSRE TN E v LAL, £HOD
M. intracellulare (3B HEL, N\BEZKEL HO0E
Vo —fED variety 2 E X bhb, ZDX S CRENE
Wit (FIRDEED X\ 8 BTILERBRRER DL
ho1l), 8 BETTHEY Pk routine 4
BERETRERTERLOLIDOL Bbh B,

Y2y VRIE

YN 7Y VRIGDFERIZE 4105k Lic, ELETR
%, Do h BECEREICIEM 42 £ 10 g ric Xt b
BEARIG (0.1m! BPAHES, 48 BERMEHIE) 217780
ZICH, ZORERIL, Group IV 7 I LTRSH
SRIGELTW3, b w odatiy, Group I Ji4: 71
U THERMRICA A2 (F4),

HBoRE

BiX b DSBS ¥k, BIRX D O HEE 8 ko R
£ 51K T.

g, HBECERRE LV LERRE ¢, Bomsl
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13237235 T cord MEIL oL PELR Table 6. Virulence for Mice
i, M. intracellulare!® } BAEX Number of viable organisms
. . found in whole organ* -
hon, &ﬁNﬂ:é%@*%ﬁ%&%UFﬁ Strain Organ Time after inoculation
LEWRT, BREKLEbh 3, X5 1 week 2 weeks “ 3 weeks 4 weeks
3 0 - -
PBL 1% WIBRCRATEOC o LT s | ma | md
10~14 H%EL, BEE X Y OE%  sputum-No. 1 Spleen — 6.4x102 n.d. n.d.
RECI4BEET 5, L 4.5%10% | 3.0x10% | 4.5x105 | 3.8x106
p ida- .oX .OX .oX .
RECAMIERRE T, JpEtic 3 Yfljglng Sulr:ifl 7.6x10%| 8.9x10% | 1.8x108 | 1.3x107
HTHBE L, M. fortuitum subsp. ab- P ) ) ’ )

scessus LRIEI N, bhbhid,
B, ZOE% M. fortuitum subsp.
runyonii . L1chY, BEDbhbh
DWF T, Bojalil et al.'Wpd M. run-
yonii %, Moore & Frerichs®?p M.
abscessus & [f]— Tl BDT, FHED
FERD B M. abscessus IZEBRMEN S D = LT A
DT, RO E L, M. fortuitum subsp. abscessus ¥
WD, BAERA S M. runyonii % M. fortuitum
LIXMIZD species 25 Z L HARIBLTWBA, L
RELORERZ T ANBE AL, M abscessus k3~
&ThD,

TV ALK T HEN

HHEE (M%) OB, M, BosBERvEEL
LTHBE, M tuberculosis ie\~ L M. avium T3
bo R EY DERBRIEIZ X 5L grade+4]) gy L
o —7, FHER (BREFR) 13, 6D M. fortuitum
subsp. abscessus 7tH T8, lgrade+1] w4 L
(%6),

in three mice.

% B®

AR TIX, M.intracellulare iz ¥ % FIEZRREK &
M. fortuitum subsp. abscessus 1= & B R aRY: (BIKA
BFE) R UcEFERAGIBE Lic, ¥, M. fortuitum
DREPBEGLEN £ h T, XBRTIE, Cruz'd oLl
%k, Wells et al.1®, Kushner et al.!®), Hartwig et
al.!n, Dross et al.!® D& HH 22T E\, HOE
Ti¥, rapid growers OREEEIE LT, HE - @HYD
WAk, SBRLOOERE? S D, Shb2ikiy, R
BIR L L RE M.orunyonii®, bhubhul X, M.
Sortuitum subsp. abscessus® X FEI N T3, ik
Zr K, M. fortuitum OREFALE S ThicDT, M.
intracellulave ¥ DEFREGHIL, KGHBRDEBbh
%o

BiET~REo Ly, HEOURSEEORET, M. for-
tuitum ¥ rapid grower IZfEL, W ORA SIS
Bk, ORIt BB TRET AL b b, UK
THED I WIZIXFEFEL, LIELE4BEET (-)
T, SBETIXUDTIERTEBBENENLDIZLTH

Yoshida-sputum-No. 1 is M. fortuitum subsp. abscessus (size of inoculation :
1.9x107 viable units).

Yoshida-lung-a is M.intracellulare (size of inoculation : 4.3 x107 viable units).

The test organisms were inoculated intravenously to mice of the CFl strain

(20 to 22g) and each three mice were sacrificed weekly.

The number of viable organisms in whole organ was counted as an average

n.d. : Not detectable,

Do T, BRTHBMETLAIC bbb bT, BFEIIE
AP EL SO, ThiX, BZHEDOT7T A3 ) E
T BN D TRV L BB Eh B,

E#ECEENE, M. intracellulare ChZH bhtc, Afl
DEL, LARREEFOEVERKLBbh 3y, MRS
O X NTIE, MROBA X D ik s RIIR OB %
PRLBETHDI, DX 5 RHFER, KOADOHETHE
ok, HOREAREBIhDARESES VL
HRLTW5b, 208, EECERRILIIHE,
WILEERETS 0L Bbh b,

o &

Rtz Mycobacterium fortuitum subsp. abscessus
HEM L, YIBR LicERG LEZR R A & Mycobacterium
intracellulare % 3ERR Lic 1 BIRERE L fo ABIX, M.
Sortuitum subsp. abscessus ¥ M. intracellulare O [7)
RREEBIEE 2 bh, HFEREHL Bbh s,

AOIDOE S EEARIXFFR T, rapid grower Xz ¥
LIERD LOFRGBEC IV LTXREVB L, %
fo M.intracellulare CHEHC LoTik, ABEEKE
LLECREEVNBWONLD Z L RTHATEREVLE
i,

X ik

1) PHERE - BAELHR, No. 1959:7, B 36.

2) FRRBI - AR - BKIRTT - AN EHE - BB
B LA #E%, 42 :398, B 42 (&#).

3) WARIEE - SHF - PHEHE - fRiEfE— : A K9
W EFESRE, B 42

4)  REME - RESHEE - BREE © B, 42 213,
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