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SALICYLATE MEDIUM AND HYDROXYLAMINE MEDIUM AS AIDS FOR
DETECTION OF ATYPICAL MYCOBACTERIA IN CLINICAL
SPECIMENS (TWO CASES IN WHICH ABORTIVE INFECTION

BY SOIL MYCOBACTERIA WAS SUGGESTED)*

Michio TSUKAMURA and Hirokazu INAGAKI

(Received for publication July 13, 1967)

It is not difficult to detect scotochromogenic mycobacteria in clinical specimens by cultivations,
but it is not easy to detect other atypical mycobacteria. It is desired to find a simple method
for screening of the mycobacteria other than M. tuberculosis and M bovis. The senior author
presented previously the salicylate medium and the hydroxylamine (NH,OH . HCI) medium
as useful aids for differentiation of M. tuberculosis and M. bovis (Tsukamura, M.: Amer.
Rev. Resp. Dis., 86:81, 1962 ; Tsukamura, M.. J. Bacteriol.,, 90 556, 1965). In the present
study, we used these media for the detection of atypical mycobacteria in clinical specimens
and obtained good results.

The media were used incorporated in series of medium for the drug resistance tests. The
mycobacteria other than tubercle bacilli (M. tuberculosis and M. bovis) were detected on these
media as organisms showing growth similar to growth on control medium.

The results are shown in Table 1. We could find five cases excreting atypical mycobacteria
in their sputum (Mori was found in January 1967). Patient Mori and patient Usui excreted
only once, patient Mivaji and patient Tsutsui four times and patient Yoshida six times.

These strains isolated showed characters as shown in Table 2. Strains Miyaji, Usui and
Mori were identified as M. terrae, strain Tsutsui as M. novum, and strain Yoshida as ..
Sortuitum subsp. runyonii. Since strain Yoshida was described previously (Tsukamura, M.,
Tsukamura, S. & Itasaka, Y.. Kekkaku, 42 :213, 1967). the present study deals with strains
Miyaji and Tsutsui. Mode of excretion, form of disease and chemotherapy are shown in Table
3.

These cases, Miyaji and Tsutsui, were suggested to have abortive infection with /. terrac

or M. novum. The reason for this suggestion is as follows : (1) Aoki et al. (Aoki, M., Osato,

V*Ergr;l ?h'e'li\lartrio;;lWSVénatorium, Chubu Chest Hospital, Obu, Chita-gun, Aichi-ken, Japan.
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T. & Kudo, S.: Jap. J. Chest Dis., 25: 814, 1966) suggested from their statistical observations
that excretion of more than three times of atypical mycobacteria from the same patient is
probably due to something more than simple contamination. Patients Miyaji and Tsutsui
excreted four times M. terrae and M. novum, respectively ; (2) These cases excreted only M.
terrae or M. novum, tubercle bacilli being not observed after January 1966 ; (3) The cases showed
a stronger reaction to nonphotochromogen Gamoh-z than did to HypRv-7 (The result supports
an infection with strain Miyaji, as M. terrae forms the M. avium-group with M. intracellulare
(pathogenic nonphotochromogen) ; (4) These cases showed a good general condition and had old
non-cavitary lesions with bronchiektasia.

Appendix. Among isolates obtained in 1962, we found a strain (Inoue) of M. parafortuitum.

This organism is a soil Mycobacterium and has first been found in sputum.

of this strain are shown in Table 2.

The characters

An identification table which we use preliminarily for unknown mycobacteria is shown as

an appendix table.

Conclusion

The salicylate medium and the NH,OH medium are useful for screening of atypical myco-

bacteria from clinical specimens.

Three cases who had been believed to be excreting tubercle bacilli proved to be excreting

M. fortuitum, M. tervae or M. novum by use of these media.

It was suggested that M. terrae and M. novum might cause *abrotive infection” at respi-

ratory truct.
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Table 1.

NH,0H Medium and Salicylate Medium as Aids for Detection of Atypical

Mycobacteria in Clinical Specimens

Number of cultures that showed the positive growth on:

‘, "NHQO;Iimedium (0.125 mg ml)

Salicylate medium (0.5mg mi,

August 1966 0,44

September 1966 3/76 (*1)
October 1966 2,101 (*1) 4101 (*%)
November 1966 2,78 (*2) 2,78 (%)
December 1966 277 (*8) 277 (%)

Sputum specimens were added with an equal volume of 5% KOH solution and dissolved by allowing to stand at

37C for 30 minutes.

The alkalized sputum was inoculated to the NH,OH medium and the salicylate medium with

a spiral loop was (0.02m/) and incubated at 37C for 6 weeks. The same growth as seen on control medium with-
out agent was regarded as the positive growth. Even if some growth occurred on the test media, it was not
read as positive, when it was much less than the growth on control medium.

Identification by further investigations: T =M. tuberculosis ; N=Nonphotochromogen ; F= 1. fortuitiom.

(*1) Yoshida F  and Usui (N).
Yoshida (F), Teranishi (T) and Kojima (T).
Yoshida (F) and Tsutsui (N).
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(*2) Yoshida (F) and Tsutsui (N).

(*3) Yoshida (F) and Tsutsui (N, (*%)

(*%) Yoshida (F), Usui (N), Miyaji (N) and Fukaya (T). (*¢)
(*7) Yoshida (F) and Tsutsui (N).
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M. tervae Miyaji-2 S — — s + — — = =4+ | 4+ 4+ + = | = = ++——‘ —_
M. terrae Usui(4) | § — — 8 — — — — — — +t+++ |- —|++-——|U
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(*2) Growth rate. s=slow r=rapid
(*3) Amidases according to the method of Bonicke. Incubation time ‘37C):16 hours. A=acetamidase B=

benzamidase

U=urease I=isonicotinamidase N =nicotinamidase

P=pyrazinamidase S=salicylamidase

All=allantoinase S=succinamidase M=malonamidase

**)

Utilization of organic acids as sole carbon source for growth.

A=acetate C=citrate S=succinate M=

malate P=pyruvate B=benzoate Mo=malonate F=fumarate

(*%)

Utilization of carbohydrates (other than organic acids) as sole carbon source for growth. G=glucose F=

fructose S=sucrose M=mannose G=galactose A=arabinose X=xylose Rh=rhamnose T =trehalose I=

(2LA RIS M. terrae FEWBE LTCH EL T
5o Wayne @ M. terrae & i d M. terrae &
MEA—ED &5 N VCERRE TERV D, bhvbho
EATHRA—THHI L Bbh b, Itk DORADE
FHE 2OV TR BERMEY b 2o (ZUDKRKH® L Z O
% M. nonchromogenicum Y WEA 7275, #HiZZhw M.
terrae YEHFE L1y ZOEENRD LN DTEH
E, COEL M. nonchromogenicum ¥ M 5 N X T
AN, WEDEZA M terrae LIWEATEL
FAFIO~1 3.2 M. terrae @ amidase pattern ¥ L
T, Bonicke? @ 10 #E amidases 13T XTEM L
WUt EEAHMLD, BENSHEAE 5L,
-~ OB . L nicotinamidase ¥ X TN pyrazinamidase
Mt & e o, & ILHT KRB Z D 200
amidases 2358 <, BEROHETHBILE L ok,
FH R > urease 5 75, 545, bkl 3 M. terrae
r—¥3 4L DT, —It M. terrae ¥ H|E Lt=o M.terrae
var. ureolylicum X 574725054 i b,
EHikkL M. tervae L LTRIER V- & b h B
Group III nonphotochromogens o rh-¢, M. avium, M.
scrofulaceum, M. intracellulave 15 ¥+~ T FEEERIC

2t TH B M, M. terrae DFRTILBHED L DA B,
BB b TR TR D S THE S Do

H -tkix M. parafortuitum X REINIH, ZOE
A NDBIROFPIZRERBINI-DIL, (ZUDTTHLED
TZIZERRT 50 b 1962 F 2 5 BEAF I
sporadically (233 % scotochromogens # i3 ¥
fohs, GETHELNRACL DR 80 KT, ZhbixdR
T M. scrofulaceum r FEINIY. = Dbz 1670
rapid grower 3% b, ChHAH Lk © 4@ M. para-
Sortuitum Y [EFE LI (R2D BB & L@k 22 O M.
parafortuitum DELIMBIA), H |- Fki3 1962 4£ 5 Fic 25
Holh & LTESD ool & i,

Mycobacterium terrae (M. nonchromogenicum)
& & U Mycobacterium novum (= L2 R4 BKFDA]
BEM

A#,T/R L7 sporadic isolates T, Mk & B
P 1 @mogEtozicnT, oL AMEICK bic
Vo Lo LEIERE Bk L O MIEBT S Tt b 5
2% 4 EOHEID RS it & DREFIDBERIREE & K
FEDW 4% 4 3R LTo

2D 2 (L E IS, (LA YWD IHD B IEE R



196

8 4 2 A

Isolate-nonphotochromogenic Mycobacteria

£

l
|
|
i
|

IR AR z
Ry ;. %8
. 2 § | E 3 § : T = =
i ‘So § L T Eo Utilization of N- Fozs Ctilization of
‘ ‘c“ a I Utilization of carbohydrates '—; ‘.o’ E compounds as sole 5 o 3: | carbohydrates in the
1 w © | as sole carbon source for i z ° [ e = £ |
| s B i s o w Z | nitrogen source for 5 = presence of glutamate
| g8 1 growth (*%) | é | Z 4 growth (*8) f - ;7 nitrogen (*°)
pel e =

| %% DR £ 8 R
- = | £ S8y
R e b =3 c e =
| 2 < =g S o
| o el 7/‘; -
l - ‘ —~ - - -~ — i ~

5 b _
| 1 | Rk
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7*¢)

*7

(*8)

inositol Mt=mannitol So=sorbitol E=ethanol Pol=propanol prop=propylene glycol 13=1, 3-butylene glycol
14=1,4-butylene glycol 23=2, 3-butylene glycol

Acid formation from carbohydrates. G=glucose M=mannose G=galactose A=arabinose X=xvlose Rh=
rhamnose T =trehalose I=inositol Mt=mannitol So=sorbitol

Utilization of nitrogen compounds as simultaneous nitrogen and carbon source for growth. Gt=glutamate
S=serine Gc=glucosamine A=acetamide B=benzamide M=monoethanolamine T=trimethylene diamine
Utilization of nitrogen compounds as sole nitrogen source for growth. G=glutamate S=serine M=me-
thionine A=acetamide B=benzamide UU=urea P=pyrazinamide I=isonicotinamide N=nicotinamide Su

=succinamide NOj: nitrate NO, : nitrite
*9)

Utilization of carbohydrates in the presence of glutamate nitrogen.

l=glucose 2=fructose 3=sucrose 4=

acetate S=citrate 6=succinate 7=malate 8=pyruvate 9=malonate 10=fumarate
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& d 1964~66 ITINAE 2~3 EIOMBEBFE Y /R L Tu
3 (CoHENABEEE ThH oy, FERHBME T
HOTHMIBEM DA\, B Eh 5D, %3
R & K MBI & 4 ethambutol U4 HLFERE T
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Table 3.

B B3k H2F

Two Cases Excreting Sporadically Nonphotochromogenic Mycobacteria

Case

1 Tsutsui

Miyaji

Sex and years (in 1966)

Onset of pulmonary disease

Form of pulmonary disease

Chemotherap)
March 1967)

(from July 1966 to

Male ; 52 years old

i Male ; 38 years old

| 1949

1948

‘ Nodular-indurative process of left |
upper lobe

Resection of right upper lobe in

| 1957 ; bronchorrhoe

Isomaad sulfisoxazole

Excretion of tubercle bacilli (from
January 1966 to March 1967)

Isolat1on of mycobacteria other than
tubercle bacilli (number of colonies
per medium)

Identlﬁcatxon

‘ Negative

October 1966 (1)
‘ November 1966 (6) ‘
December 1966 (4) ‘
' March 1967 (1) |

M ycobactenum novum

Re51stance to antltuberculous drugs
(Lowenstein-Jensen medium) : (*)

SMm (5 pg/ml)

| INH (0.1 ug/mi)
PAS (1 ug/ml)
KM (25 ug/ml)
TH (25 ug/ml)
CS (25 ug/ml)

| EB (2 ug/ml)

| ++++++

Isoniazid-ethionamide-sulfisoxazo-
le (until January 1967) ; etham-
butol-ethionamide(February 1967);
isoniazid-ethionamide (March1967)

i Negative

‘ July 1966 (4)

September 1966 (12)
September 1966 (bis) (2)
February 1967 (20)

| Mycobactermm terrae

SM (5 ug/ml)
INH (0.1 pg/ml)
PAS (1 ug/ml)
KM (25 ug/mli)
TH (25 ug/ml)
CS (25 ug/ml)
EB (2 ugjml)

| ++++++

(*) SM=dihydrostreptomycin sulfate,
TH=ethionamide,

Table (Supplement).

CS=cycloserine,

INH=isoniazid, PAS=sodium p-aminosalicylate,

EB=ethambutol

KM=kanamycin sulfate,

Preliminary differentiation Table for Mycobacteria

) 0 | 0.1% chnc\A Isul- ) )
| Growth at E NH,OH !ggl alicy !S lt%n ;%:‘?ase S f%ézg
o  (pg/ml) E & l-ate agar j‘g ‘.‘3!50'-6 Amidases
} o 270 450 90 S\, &)‘mSautom 3- 2- 17 o0
| 28° 37° 45° 52 | o | 125 250 500 | | agar l o /day week/ 2N
M. tuberculosis I e e e N R I N E RS U (N)
M. bovis ‘—-I-——‘—i——"—i— - —————‘—\—’ U
M. microti ‘++———§———— - === ===+ U
M. novum ‘++——+‘+++— — === == -
M. kansasii ‘++——j—‘:t——‘|+ + === +|=i+]+] U N
M. marinum Tt - = =+ +i___+‘_++' U All
M. avium 4+ + £ — + 4+ + £ |+ i‘--———g——+’ (NP)
M. terrae \++——1+j++++ + ———+|—‘—+} -
M. intracellulare 5++:|:—i:|:i++:t + 0 —=| = + - = +’ (NP)
| H
M. scrofulaceum (aquae) + + — — L:E” ++ £ + £ == - 4+ |—=|= +l (u)
M. fortuitum 1++——‘+i+++}+ + I+ 4+ + +'—1++ A U (NP)AlI
M. smegmatis I e i S L + — +|+ ABUINP Su
M. phiei e S IS N R ++—+‘—++! U NP
0.27; PAS=0Ogawa egg medium containing 0.2% sodium p-aminosalicylate (Tsukamura, M., 191).
NH,OH=0gawa ¢gg medium containing hydroxylamine hydrochloride (Tsukamura, M., 1965a).
0.1% salicylate Sauton agar=Sauton agar containing 0.1% sodium salicylate (Tsukamura, M., 1965b)

* Blackening of medium.

Picric acid Sauton agar=Sauton agar containing picric acid (Tsukamura, M.,

Arylsulphatase=(Kubica & Vestal, 1961).

Niacin=(Xonno, 1956 ; Konno, 1963).
Nitrate reduction=(Virtanen, 1960).

1965 c>.

TCH medium=0gawa egg medium containing 10 #zg/m/ thiophene-2-carbonic acid hydrazide (Bénicke, 1958).
Amidases=(Bonicke, 1962). A=acetamidase B=benzamidase U=urease I=isonicotinamidase N=nicotinamida-
se P=pyrazinamidase Sa=salicylamidase All=allantoinase Su=succinamidase Mo=malonamidase
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[Appendix Table | & LTI %,

¥ CHE iz sporadically 2 B &Xh 5 non-
photochromogens & L T, “Radish bacilli”?®,“J”
group? ¥} X O¢ “V” group™2 pi& Ih T 575,
BE Wayne? i X > T “R” iz M. terrae, “]J” i
M. gastri 7o 5%&p 52 bhtc, Wayne 0 M. terrae
X, BICRAORLEEBEO—ECas L M
terrae L BRI —F Lo = B sporadic isolates
PSR TR 7R d D EEZ ST\, 4EPb
HbIXERFH S 4 EHEE X iz nonphotochromo-
gens #EEHFEE M. terrae 35 X 8 M. novum L [F]
FBTHELBIS, TRBEMREARDEATEIL, RE
BRAL D VITESERE THDH L2 TRE LI, Zh
SOEF TR HHERFIC R E DM BB 0T H—i%
VIEXRIFTH 2. L LBEAFIMEHRE L5 E
FUILHA T Do IR ETEMLEE L ZOME
P AR & Z 2 CO R s B ERI T
720 LUl DREBFEL D RE DR D /e
WEEBHRE & S UERBEILRSTL B, ChBbDE
FHTI—EREVRR VO TIEERE R RN T 52
PEZONDETHHA Ve THELLIIHBIHREYIED S
FEh#E 2 REl bRy, FOFiEE LT3 Ofit
BREDOHE RN >, FT ethambutol DFERAINE L LD
ThH550 CNHDORMBEIIFIRICESL LT, bbb
PERERE OMIEEE & £ X bR T IEM O~
FEERAMENFET I L2 HERH LIV, bhubhut
T HDERI% [salicylate £ty | 3 X 08 [NH,OH %
W DEREEANOTAZ X b FERTE .M. fortuitum
X BAEHEGW, M. lerrae DEHG, M. novum DE
FHBIDENTE %o

PRbROBEE QBT SHOMEENEEL
T\ B, M. fortuitum, M. terrae, M. novum, M.

59

scrofulaceum, M. parafortuitum (WIRFEEDIR) 2%
RTHbB, CHHDHFT M. fortuitum & M. scrofula-
ceum |3 ) EANDRESDOFRMEL T TIZHIE SR TS
2, M. terrae %3 X0 M. novum 3 TNEEMEK HEZ
TR S B LB D (Kl LEDERIZHT2E X

DT A D)o LaL “Battey bacilli” & LT4HI
HRS M. intracellulare (& —3F T A HFEE ZHhhih
(THEBCTE R Lo L2\, M. intracellulere DRI
G BOKECRETHA o

i i

(1) [Salicylate #%#h | 3o X U° [NH,OH ¥t | (%,
FEpk FHED k15 E (M. tuberculosis ¥ X U M. bovis)y
DA DHEE> REITFRELTERTL S,

(2) BEBWEHE» S M. lervae, M. novum ¥} X U°
M. parafortuitum ZAfH Lico EHIPI B X U EFHHIX
BOERD M. lerrae Fizit M. novum % 4 [@IHEHL,
ERRY % 7O IR Y Th B A et TR ST

X ik
1) HEEEHE - R M - KT R - Sl R £
%, 41:401, R 41.
2) IRPPEHE - WA fidE - KERE - SMLFEE: £
¥, 42:15, BB 42.
3) RAEHE - AT Rk - KEF LT - S R B

¥, 42:219, B 42.

4) RFEHE - KT AR - AKEF IRF] - AL REE - K
. 43:1, FF 43.

5) Bel, F.: Thése présentée a la Faculté des
Sciences de 1'Université de Lausanne, 1967.

6) Runyon, E.H.: Amer. Rev. Resp. Dis., 95:

861, 1967.
7)  BFTEHE - K AHE - KEF AR - SHILERUE - RS
% 42:10. B 12.

8) IRKIEHE - AT M - KB LT - SHL REE A
¥, 42:105, MB 42.

9) Tsukamura, M.: Amer. Rev. Resp. Dis.. 86 .
81, 1962.

10) Tsukamura, M.. J.Bacteriol., 90 556, 1965.

11) Tomasovic, A.A.: Amer. Rev. Resp. Dis., 89:
592, 1964.

12)  HKEHE - KA SEE - KB LR - ShIL REE K
%, 41:395 M 41

13) R EHE F%ay/z £72:242, B 4L

14) ZRFPEHE - RATMORE - [OREE « #5k%, 42 213,
g 12

15) SRATME B L AMp%E, 73 2104, G 41.

16) RFIEHE : RE X £, 71: 110, 17 40.

17)  dii D RFELEME, 72075 B 41

18) IRAhitiME - RE L AW, 72: 292, R 41.

19) Tsukamura, M.. J. gen. Microbiol., 45 : 233,
1966.

20) Wayne, L.G.: Amer. Rev. Resp. Dis., 93 :919.
1966.



60
21)

29

23)
24)

Bonicke, R.: Bull. Union Internat. Tuberc.,
32:13, 1962.

Tsukamura, M.. J. gen. Microbiol.,, 42:7,
1966.

B LB © BARBREHIE No. 2086 : 29, HF 39.
WAEE - MEERX - AlEE= - X=X - BK
JeHE - FEE - IUBEE - HRAE « BAREER
IR, 21:589, W 37.

FARIERD - KB - THEHRE © BA f5ER,
25: 814, fF 41.

26)
27)

28)

29)

S O BBE 25

Richmond, L. & Cummings, M.M.: Amer.
Rev. Tuberc., 62 :632, 1950.

Wayne, L.G., Doubek, J.R. & Russel, R.L:
Amer. Rev. Resp. Dis., 90 : 588, 1964.
Kubica, G.P., Jones, W.D., Jr., Abbott, V.D.,
Beam, R.E., Kilburn, J.0. & Cater, J.C., Jr..
Amer. Rev. Resp. Dis., 94 : 400, 1966.
Jones, W.D., Jr., Abott, V.D., Vestal, A.L.
& Kubica, G.P.. Amer. Rev. Resp. Dis., 94 :
790, 1966.





