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Mycolic acids analysis by thin-layer chromatography (TLC) has been employed by several
laboratories worldwide as a method for fast identification of mycobacteria. This method was intro-
duced in Brazil by our laboratory in 1992 as a routine identification technique. Up to the present,
861 strains isolated were identified by mycolic acids TLC and by standard biochemical tests; 61%
out of these strains came as clinical samples, 4% isolated from frogs and 35% as environmental
samplesMycobacterium tuberculosistrains identified by classical methods were confirmed by
their mycolic acids contents (I, Il and 1V). The method allowed earlier differentiatibf akium
complex - MAC (myecolic acids I, IV and VI) frawh. simiae(acids I, Il and V), both with similar
biochemical properties. The method also permitted to distingdsHortuitum (acids | and V)
from M. chelonae (acids | and Il) , and to detect mixed mycobacterial infections casék as
tuberculosisvith MAC andM. fortuitum with MAC. Concluding, four years experience shows that
mycolic acids TLC is an easy, reliable, fast and inexpensive method, an important tool to put
together conventional mycobacteria identification methods.
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After years of declining case rates, tuberculolar-weighta-branchedb-hydroxylated chain, the
sis is again a major public health problem in Bramycolic acids, has been used as a rapid test for
zil and in other developing countries (Hijjar 1992) mycobacterial systematics (Lévy-Frébault et al
The emergency of AIDS augmented the incidenc&986, Butler & Kilburn 1990).
of infections with other mycobacteria that live in ~ Mycolic acid methyl ester analysis by thin layer
the environment and are resistant to antitubercahromatography (TLC) has been employed by sev-
losis drugs (Kritske et a1995). However the iden- eral laboratories worldwide as a fast method for
tification of Mycobacteriunspecies through mor- identification of clinical (Lévy-Frébault et.dl987)
phological, cultural and biochemical tests, requireand environmental (Falcao et 4993) isolated
several weeks or even months of fastidious worknycobacteria. Mycolic acids can be resolved into
(Wayne et al1991). DNA probe analysis is a fastseveral classes according to the presence of differ-
and trusty method, but needs a specific probe f@nt functional groups in their molecules. Partial
each species, resulting expensive. The utilizatiocongruence is found between the distribution of
of different chemical methods has greatly improvedycolic acids types and the finer taxonomic rela-
the classification and identification of mycobactetionships among the mycobacteria as shown in 16S
ria (Luquin et al 1991, Hines & Fraziers 1993, rRNA studies (Goodfellow & Magee 1998). In
Leite et al. 1995). Chemical analysis of cellulaspite of its advantages, the method was introduced
fatty acids, especially of those with high molecuin Brazil as a routine identification technique only

in 1992 by our laboratory (Leite et al. 1995). The
purpose of this study is to present our four years
experience of using TLC associated to conventional
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(synthesized in our laboratory) with potassiundichlorometane with a single development (Daffé
hydroxide. All the reagents and solvents utilizeat al 1983). The presence of the separated compo-
were of analytical grade. The silica gel plates fonents was revealed by spraying the chromatograms
TLC chromatography were from Merck and Sigmawith 0, 01% (w/v) rhodamine in phosphate buffer
Lowenstein-Jensen culture medium was prepard®affé et al 1983).
at our laboratory.

Bacterial strains and growing conditions A RESULTS
total of 861 strains were tested: 532 human iso- The sources and identification of 861 strains
lates came from Sanatory HospitaL 56 frog isoanalyzed by COﬂVGntiOﬂE::l' biochemical method are
lates (frog raising) and 273 environmental isolate@resented in Table I. Ninety percent of human’s
(swimming pools, rivers, aquarium and drinkingstrains wereM. tuberculosis (480 strains). Sev-
waters). The type straifd. aviumCIPT 14031001, eral other species of mycobacteria were identified
M. chelonaeCIPT 14042003M. fortuitumCIPT  from human infectionMycobacterium aviuroom-
14041001 andM. tuberculosisCIPT 14001002 plex (MAC) was the second in incidence, corre-
were obtained from Institut Pasteur collection angponding to 4.5% (24 strains). The major strain
were used for the preparation of mycolic acid starisolated from frogs wall. marinum(89.3%) and
dards. Mycobacteria were maintained orfrom the environment waldl. fortuitum (38.5%)
Lowenstein-Jensen medium slants at 4°C. For eRnd other fast growing mycobacteria (FGM)
traction of mycolic acids, the strains were grow19.4%).
on Lowenstein-Jensen medium at 35-37°C. In-
cubation temperature fod. marinum, M. gor- TABLE |
donaeandM. chelonaewvas 30°C. The incubation ) )
period ranged from 7 to 10 days for rapidly grow- _ Sources and species of 861 mycobacteria
ing species and from 25 to 32 days for slowly grow- identified by conventional biochemical method

ing species. Humans Frogs Water
Identification of mycobacteria by conventional a 24 ) 5
methods All mycobacteria strains were identified; .heionae 5 2 7
by their rate of growth, colonial morphology, pig-y; fortuitum 7 . 105
mentation and biochemical properties (David et ag5, b . 3 53
1989). , . . M. gordonae 7 1 49
Mycolic acid extraction and methylation pro-, yansasii 1 j 2
cedures- The mycolic acid analysis was carriedy;, marinum 2 50 2
out according to the method proposed by Daffé g} <. ofulaceum 2 i 1
al. (1983), with some modifications. About 25-50\1 simiae 1 } j
mg of mycobacteria, derived from Lowenstein . smegmatis . . 29
Jensen medium, were dispersed into a 5% (w/ . terraecomplex . . 27
potassium hydroxide solution in 2-methoxyethanoly,  percuiosicomplex 480 . .

The mixture was maintained at 110°C for 2 hry,
cooled and acidified with 1 ml of sulfuric acid so
lution (20% w/w). Mycolic acids were then ex-Total 532 56 273
tracted by shaking the mixture twice with diethyly: Mycobacterium aviuntomplex;b: fast growing
ether (5 ml). The ether phase was decanted antgcobacteria;M: Mycobacterium.
washed three times with 2 ml of water. Ether was
removed on a water bath, and the mycolic acids
were methylated by addition of 1 ml of diazo-
methane ether solution. The mycolic acid composition of 861 strains is
Analytical methods and identification of my-reported in Table Il. The mycolic acids are designed
colic acids- For TLC of mycolic acid, their me- by Roman numerals as follows: type | (long non-
thyl esters were spotted onto silica gel G (20 x 20xygenated mycolates), type Il (short non-oxygen-
cm x 0.25 mm plates). Mycolic acids of the referated mycolates), type Il (methoxymycolates), type
ence strains spotted together served as landmatis(ketomycolates), type V (epoxymycolates) and
for the identification of mycolic acids extractedtype VI (dicarboxylic mycolates) (Daffé &t 1983).
from the studied strains. One dimensional analysfsor differentiation between mycolates types Il and
was carried out by using two different elution sys!ll, two developing systems were used. Mycolates
tems: diethyl ether/petroleum ether (12:88 v/v)ll and Il show similar Rf values in diethyl ether-
with three developments of the chromatogram, arfeetroleum ether solvent, and both migrate just be-

nidentified mycobacteria 3 - -
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TABLE I
Mycolic acids profiles of 861 strains identified by classical procedures
Mycobacteriumh Mycolic acids of Mycolic acids of % of
(No. of strains) types strains strains analyzed positivities
MAC 2 (29) I IV. VI 1. IV. VI 100
M. chelonag14) L1 1.1 100
M. fortuitum(112) .V .V 93
L (). V 7
MAC + M. fortuitumP (01) LIV.V.VI
FGM¢ (56) 1. VI 80
1. 1. VI 13
I. IV. VI 7
M. gordonag(57) TV, Y 90
I L IV. VI 8
I. IV. VI 2
M. kansasii(03) 11V LIV 100
M. marinum(54) 1LV [ {1 AV 100
M. scrofulaceun{03) 1. IV. VI I IV. VI 100
M. simiae(01) LIV LIV
M. smegmati§22) .V .V 78
(). V 22
M. terraecomplex (27) 1. VI I. VI 100
M. tuberculosicomplex (480) LV 1.1l I(}/ 99
.1V 1
MAC + M. tuberculosi$ (02) LILIV.VI

a: Mycobacterium avium-intracellulaeomplex;b: mixed infectiong: fast growing non-pathogenic mycobacteria

d: BCG.

low the mycolate type |. However, in dichlorometh- ~ MAC, M. chelonae, M. kansasii, M. marinum,
ane, mycolate Il migrates below the mycolate IM. scrofulaceum, M. terraeomplex andM. simiae
and here its Rf value is similar to that of mycolatédentified, presented mycolic acids profiles in ac-
IV. Typical thin-layer chromatograms of the mycoliccordance with the type strains. In 99%Nof tu-
acids methyl-esters are shown in Figs 1 and 2. berculosis 93% ofM. fortuitumand 90% ofM.

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

Fig. 1: chromatogram of mycolic acid methyl esters. SolventFig. 2: chromatogram of mycolic acid methyl esters. Solvent:
dichloromethane. Lines 1 to 4: reference strains. Lines 5 to @iethyl ether-petroleum ether. Lines 1 to 4 references strains.
strains analyzed. Mycobacterium chelona@IPT 14042003; Lines5 to 9-strains analyzedMycobacterium chelona@/PT

2: M. tuberculosisCIPT 14001002; 3M. avium CIPT  14042003; 2M. tuberculosisCIPT 14001002; 3M. avium
14031001; 4M. fortuitumCIPT 14041001; 5M. tuberculo-  CIPT 14031001; 4M. fortuitumCIPT 14041001; 5M. tuber-

sis; 6: M. smegmatis 7: M. scrofulaceum8: M. chelonae9:  culosis 6: M. smegmatis7: M. scrofulaceum8: M. chelonag

M. fortuitum 9: M. fortuitum



804 Technique Improvement for Mycobacteria ldentification ¢ Clarice QF Leite et al.

gordonaethe mycolic acid profiles were in agree-scrofulaceummisidentified as the saprophyhit
ment with corresponding species (Minnikin et algordonae and to detedil. simiag a rare species,
1984). One percent dfl. tuberculosisgave sometimes misidentified &4. tuberculosisor M.
mycolates | and IV that are characteristic of BC@vium by biochemical tests (Wayne et al. 1991).
(Calmet-Guérin bacillusjDavid et al 1989). In Lévy-Frébault et al. (1986) performing mycolic
this group, by additional biochemical tests, wecids TLC analyses of 133 strains of MAC, found
confirmed identification of BCG. that about 10% of those were in fatt simiae

M. gordonasstrains have mycolic acids LIILIV, Among the FGM species only. fortuitumand
but in 2% of them we found mycolic acid profile M. chelonaeare commonly found as human patho-
[.IVVI that is common inM. scrofulaceunmand gens (Hijjar 1992). The identification of these
MAC (David et al 1989). After repeating the bio- mycobacteria is very hard when using the conven-
chemical tests, we confirmed those straind/as tional method (David et al. 1989). fortuitumwith
scrofulaceumln 8% of M. gordonaewe found mycolic acids | and V anill. chelonaewith | and
mycolates LIILIV.VI and this group was differen- Il were easily identified among our samples by
tiated from the type strains (acids I, Ill and IV)TLC. The usefulness of mycolic acid analysis for
only by their mycolic acids profiles, since bothFGM was described by Butler and Kilburn (1990),
exhibit identical physiological and biochemicalwhich utilized another chromatographic technique
properties. ExcludingM. chelonae, M. fortuitum for mycolic acids identification, namely the high
andM. smegmatisall of other fast growing myco- efficiency liquid chromatography (HPLC).
bacteria (FGM) had mycolic acids | and VI, with The conventional biochemical methods were
or without types Il or IV too. unable to discriminate 8% of our frog and envi-

The conventional method was not able to idenronmental isolated mycobacteria, which were dif-
tify 0.6% of the human isolated strains (Table I)ferentiated from the type strains M. gordonae
which were characterized by mycolate TLC as inenly by their mycolic acids profiles. This result is
volved with mixed infections, as associations ofnteresting because Butler et al. (1996) also de-
M. tuberculosisand MAC or MAC andM. scribe the occurrence of two different mycolic ac-
fortuitum ids chromatotypes forM. gordonaeanalyzed by

DISCUSSION HPLC methoq. For Lgite et aI'. (1989) the mycolic
- acids determination is of particular interest for en-

M. tuberculosiss the most common agent of yironmental mycobacteria identification, mainly
human tuberculosis in Brazil (Kritski et al. 1995)th03e not frequenﬂy isolated from humans.
and for this species the identification by the con- |n our four years experience we concluded that,
ventional method agrees in 98% with the mycolategiycolic acids analysis by TLC joined with con-
TLC. Tuberculosis caused by other members @&ntional biochemical method, is a valuable tool
M. tuberculosizomplex is clinically indistinguish- for mycobacteria identification. This proceeding
able of the one caused Bl tuberculosisand their  has allowed us to detect and identify all strains fre-
prevalence is unknown in most developing counguently isolated from human, environment and
tries because of their limited laboratory facilitieSrog. Mycolic acids determination by TLC is a very
(Covisi et al. 1998). In this sense, the TLC analysimple technique and useful for the first step screen-
sis makes easy the distinction betwéérntuber-  ing in mycobacteria identification. Joined with
culosisand M. bovisvariety BCG, that was first conventional methods it detects rare or new spe-

identified by its mycolate profile (Table Il) and thencjes, as well as mixed infections, undetectable by
confirmed by classical biochemical tests. the classical tests alone.
MAC infection is the second most important
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