Isolation of Mycobacteria from Healthy Persons’ Stools

To THE EDITOR:

In 1986, Collins published in this
JOURNAL a paper “Mycobacterium avium-
complex infections and development of the
acquired immunodeficiency syndrome: ca-

sual opportunist or causal cofactor?”” (*) One
question brought up in his paper concerned
the possible gastrointestinal origin of My-
cobacterium avium-intracellulare (MAI) in-
fections in some acquired immunodeficien-
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cy syndrome (AIDS) patients. Indeed, the
MAI complex is frequently a cause of dis-
seminated infection in patients with AIDS
('), and the isolation of MAI from stools
of AIDS patients has been reported
(168,10, 14.21-23. 28y However, little is known
about the presence of mycobacteria in the
stools of healthy individuals. We therefore
decided to study the mycobacterial flora of
the stools of 50 healthy European volun-
teers and to identify the mycobacteria by
both conventional tests and by lipid anal-
ysis. All specimens were examined by mi-
croscopy after Zichl-Neelsen staining. The
mycobacteria were isolated after decontam-
inating the specimens as described by Por-
taels, et al. (*°), i.e., a modified procedure
of Wolinsky and Rynearson (7). The de-
contaminated samples were inoculated onto
four tubes of Ogawa egg yolk medium, in-
cubated at 30°C for 6 months, and observed
for growth every week. When a tube was
suspected of being positive for mycobacte-
ria, each colony was subcultured on Ogawa
medium and checked for acid fastness by
Ziehl-Neelsen staining. The mycobacteria
were identified according to well-estab-
lished methods ('*2%), and their fatty acid
and mycolic acid compositions were ana-
lyzed by gas chromatography (GC) ('3 13- 16)
and thin-layer chromatography (TLC)
(57 18),

No acid-fast bacilli were observed in any
of the 50 stool specimens after direct Zichl-
Neelsen staining. Twenty-six specimens
(52%) were culture-positive for mycobac-
teria; the remaining 24 (48%) were negative.
The number of colonies observed on the
media varied between one and three. Six
positive primary cultures failed to grow in
subcultures, and from the 20 remaining pos-
itive specimens, 26 different mycobacterial
strains were cultivated. From 14 specimens
only one mycobacterial species was iso-
lated, while from 6 specimens two different
species were cultivated (The Table).

Fourteen of the 26 strains were identified
as M. simiae. They produced a-, «'- and
ketomycolates like M. simiae but were non-
chromogenic. Six of the strains were also
analyzed by GC; all contained tuberculo-
stearic acid but were devoid of secondary
alcohols (2-octadecanol and 2-eicosanol).

Five strains identified as M. gordonae
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THE TABLE. Mycobacterial cultures from
healthy persons’ stools.

No. positive

Mycobacterial strains .
specimens

(26)

(20)
M. simiae 8
M. gordonac 3
MAI* 2
M. malmoense 1
MAI® + M. simiae 3
M. gordonae + M. simiae 2

M. malmoense + M. simiae

* MAIL = M. avium-intracellulare complex.

contained «-, methoxy- and ketomycolates.
The presence of a branched chain C14 and
a hydroxylated C20 acid as well as the ab-
sence of tuberculostearic acid and second-
ary alcohols—all characteristic features of
this species—were established by GC anal-
ysis.

Five nonchromogenic strains were clas-
sified as belonging to the MAI complex. The
results of the TLC studies revealed the pres-
ence of «-, keto- and w-carboxymycolates.
Tuberculostearic acid and the secondary al-
cohols were identified by GC.

Two nonchromogenic strains which both
grew poorly at 37°C were identified as M.
malmoense according to the results of the
TLC and GC studies. Their mycolate pat-
terns were identical to those of M. mal-
moense and M. simiae (a-, o'- and keto-
mycolates), but, uniquely for M. malmoense,
both strains contained appreciable amounts
of 2-methyl eicosanoic and 2,4,6-trimethyl
tetracosanoic acid (**).

The isolation of mycobacteria from hu-
man intestinal tissues (** * ?) and from AIDS
patients’ stools (- ¢ 8. 10.14.21-23.28) hag been
reported repeatedly. While a variety of dif-
ferent species (MAI, M. fortuitum complex,
M. chelonei) have been found in intestinal
specimens from patients with Crohn’s dis-
case, ulcerative colitis, and noninflamma-
tory bowel diseases (*-*°), the predomi-
nance of MAI strains from intestinal tissues
and stools of AIDS patients is striking
(1.6 8.10.14. 21-23. 28y ‘The present study shows
that mycobacteria can also be isolated from
more than 50% of the stools from healthy
individuals. We found a predominance of
M. simiae followed by MAI strains, M. gor-
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donae, and M. malmoense. Our findings of
M. simiae and M. malmoense, both recog-
nized as causes of human diseases (' 17-2¢),
are particularly noteworthy. Environmental
isolates of these species have not been re-
ported although the epidemiology of the
diseases for which they were responsible
strongly suggests their presence in the en-
vironment. The mycobacteria might enter
the host via contaminated food or water and
then colonize the gastrointestinal tract. As
suggested by Collins (*), it is possible that
some of these mycobacteria (e.g., MAI) pos-
sess factors which enable them to attach to
the intestinal mucosae, colonize the mem-
branes, and invade them when the AIDS
virus has depleted the T-cell defenses. To

evaluate whether the mycobacteria isolated

from stools originate from an occasional

o

colonization of the intestinal tract or wheth- 5.

er they form a part of the permanent flora
of some individuals, samples should regu-
larly be studied from the same subjects on
a long-term basis. Additional studies on
stools from healthy persons, from persons
at high risk for developing AIDS, and from
AIDS patients with and without dissemi-
nated MAI infections are also required for
confirmation of the hypothesis that intes-

tinal colonization precedes mycobacterial 7.

infection.
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Associate Professor
Department of Microbiology
Chief, Laboratory of Mycobacteriology

Institute of Tropical Medicine 8.

Nationalestraat 155
B-2000 Antwerp, Belgium

—Lennart Larsson, Ph.D.

Associate Professor 9.

Department of Medical
Microbiology

University of Lund 10
Solvegatan 23
S-233 62 Lund, Sweden

—Pascale Smeets
Laboratory Technician -
Laboratory of Mycobacteriology
Department of Microbiology 12

Institute of Tropical Medicine
Nationalestraat 155
B-2000 Antwerp, Belgium

International Journal of Leprosy

1988

REFERENCES

. ARMSTRONG, D. A., GoLp, J. W., DrRYJANSKI, J.,

WHIMBEY, E., PoLsky, B., HAwkINs, C., BROWN,
A. E., BErNARD, E. and Kieun, T. E. Treatment
of infections in patients with the acquired im-
munodeficiency syndrome. Ann. Intern. Med. 103
(1985) 738-743.

. CHi0ODINL, R. J., VAN KRUININGEN, H. J., MERKAL,

R. S., THAYER, W. R., Jr. and CouTu, J. A. Char-
acteristics of an unclassified Mycobacterium species
isolated from patients with Crohn’s discase. J. Clin,
Microbiol. 20 (1984) 966-971.

. CoLeEMONT, L. J., PATTYN, S. R., MICHIELSEN, P.

P., PEN, J. H., PELCKMANS, P. A., VAN MAERCKE,
Y. M. and PorTAELS, F. Acid-fast bacilli in Crohn’s
discase. Lancet 1 (1988) 294-295,

. Coruins, F. M. Mycobacterium avium-complex

infections and development of the acquired im-
munodeficiency syndrome: casual opportunist or
causal cofactor? Int. J. Lepr. 54 (1986) 458—474,
DAFrFE, M., LANEELLE, M. A., AsseLINEAU, C.,
LEévy-FrEBAULT, V. and DAviD, H. L. Intérét taxo-
nomique des acides gras des mycobactéries: prop-
osition d’'une méthode d’analyse. Ann. Microbiol.
134B (1983) 241-256.

. DAMSKER, B. and BoTTONE, E. J. Mycobacterium

avium-Mycobacterium intracellulare from the in-
testinal tracts of patients with the acquired im-
munodeficiency syndrome: concepts regarding ac-
quisition and pathogenesis. J. Infect. Dis. 151
(1985) 179-181.

DogsoN, G., MINNIKIN, D. E., MINNIKIN, S. M.,
PARLETT, J. M., GooDFELLOW, M., RIDELL, M. and
MAGNUSsSON, M. Systematic analysis of complex
mycobacterial lipids. In: Chemical Methods in
Bacterial Systematics. Goodfellow, M. and Min-
nikin, D. E., eds. London: Academic Press, 1985,
pp. 237-265.

GILLIN, J. S., URMACHER, C., WEST, R. and SHIKE,
M. Disseminated Mycobacterium avium-intracel-
lulare infection in acquired immunodeficiency
syndrome mimicking Whipple’s disease. Gastro-
enterology 85 (1983) 1187-1191.

GRAHAM, D. Y., MARKESICH, D. C. and YASHINURA,
H. Mycobacteria and inflammatory bowel disease.
Gastroenterology 92 (1987) 436—442.

. Hawkins, C. C., GoLp, J. W. M., WHIMBEY, E.,

Kienn, T. E., BRANNON, P., CAMMARATA, R.,
Brown, A. E. and ARMSTRONG, D. Mycobacte-
rium avium complex infections in patients with
the acquired immunodeficiency syndrome. Ann.
Intern. Med. 105 (1986) 184-188.

. JENKINS, P. A. Mycobacterium malmoense. Tu-

bercle 66 (1985) 193-195.

. JENKINS, P. A., PATTYN, S. R, and PORTAELS, F.

Diagnostic bacteriology. In: The Biology of the
Mycobacteria. Ratledge, C. and Stanford, J. L.,
eds. London: Academic Press, 1982, pp. 441471,



56, 3

13.

JiIMENEZ, J. and LARSSON, L. Heating cells in acid
methanol for 30 min without freeze-drying pro-
vides adequate yields of fatty acids and alcohols
for gas chromatographic characterization of my-
cobacteria. J. Clin. Microbiol. 24 (1986) 844-845.

. Kienn, T, E., EbWARDS, F. F., BRANNON, P., TSANG,

A. Y., Maio, M., GoLp, J. W. M., WHIMBEY, E.,
WongG, B., McCLATCHY, J. K. and ARMSTRONG,
D. Infections caused by Mycobacterium avium
complex in immunocompromised patients: diag-
nosis by blood culture and fecal examination, anti-
microbial susceptibility tests, and morphological
and seroagglutination characteristics. J. Clin. Mi-
crobiol, 21 (1985) 168-173.

. LARSSON, L., DRAPER, P. and PorTAELs, F. Usc of

gas chromatography to differentiate Mycobacte-
rium leprae from cultivable armadillo-derived
mycobacteria, M. avium/intracellulare, and M.
lepraemurinm by analysis of secondary alcohols.
Int. J. Lepr. 53 (1985) 441-446.

. LARssON, L. and OpHAM, G. Injection principles

on capillary gas chromatographic analysis of bac-
terial fatty acids. J. Microbiol. Meth. 3 (1984) 77-
82.

. LEvy-FrEBauLT, V., PANGNON, B., BURE, A,

KATLAMA, C., MARCHE, C. and DAviD, H. L. My-
cobacterium simiae and Mycobacterium avium-M.
intracellulare mixed infection in acquired immune
deficiency syndrome. J. Clin. Microbiol. 25 (1987)
154-157.

. MiINNIKIN, D. E., MINNIKIN, S. M., PARLETT, J.

M., GoopreLLow, M. and MAGNuUSsON, M. My-
colic acid patterns of some species of Mycobac-
terium. Arch. Microbiol. 139 (1984) 225-231.

. PorTAELS, F. Le SIDA et les mycobactéries

atypiques. Ann. Soc. Belg. Med. Trop. 67 (1987)
93-116.

PorTAELs, F., DE MUYNCK, A. and SyLLA, M. P.
Selective isolation of mycobacteria from soil: a

Correspondence

(5]
(o8]

471

statistical analysis approach. J. Gen. Microbiol.
134 (1988) 849-855.

. RotH, R. 1., OweN, R. L., KerenN, D. F. and

VOLBERDING, P. A. Intestinal infection with My-
cobacterium avium in acquired immune deficiency
syndrome (AIDS). Dig. Dis. Sci. 30 (1985) 497-
504.

. ScuNeeBAUM, C. W., Novick, D. M., CHABON, A.

B., STRUTYNSKY, N., YANCOVITZ, R. and FREUND,
S. Terminal ileitis associated with Mycobacterium
avium-intracellulareinfection in a homosexual man
with acquired immune deficiency syndrome. Gas-
troenterology 93 (1987) 1127-1132.

. STACEY, A. R. Isolation of Mycobacterium avium-

intracellulare-scrofulaceum complex from faeces
of patients with AIDS. Br. Med. J. 293 (1986)
1194.

. VALERO-GUILLEN, P., MARTIN-LUENGO, F., LARSSON,

L., JIMENEZ, J., JUHLIN, |. and PorTAELs, F. Fatty and
mycolic acids of Mycobacterium malmoense. J.
Clin. Microbiol. 26 (1988) 153-154.

. WAYNE, L. G. The atypical mycobacteria: recog-

nition and discase association. Crit. Rev. Micro-
biol. 12 (1985) 185-222.

. WoLinsky, E. Nontuberculous mycobacteria and

associated diseases. Am. Rev. Respir. Dis. 119
(1979) 107-159.

27. WoLinsky, E. and RyNearson, T. K. Mycobac-

teria in soil and their relation to disease-associated
strains. Am. Rev. Respir. Dis. 97 (1968) 1032-
1037.

28. Young, L. S., INDERLIED, C. B., BERLIN, O. B. and

GoTTLIEB, M. S. Mycobacterial infections in AIDS
patients with an emphasis on the Mycobacterium
avium complex. Rev, Infect. Dis. 8 (1986) 1024~
1033.



	Page 1
	Page 2
	Page 3
	Page 4

