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Blood Agar and Mycobacterium tuberculosis: the End of a Dogma
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IFR 48,1 and INSERM U379,2 Marseille, France
Received 26 July 2002/Returned for modification 18 September 2002/Accepted 20 October 2002

Mycobacterium tuberculosis is a slow-growing bacterium that
is the etiological agent of tuberculosis. Agar-based and eggbased media incorporating green malachite and Middlebrook
broths or solid media are recommended as the “gold standard”
for isolation, culture, and definite diagnosis of M. tuberculosis
(6). Although there has been one anecdotal report of the
isolation of M. tuberculosis on blood agar (M. Arvand, M. E.
Mielke, T. Weinke, T. Regnath, and H. Hahn, Letter, Infection
26:254, 1998), microbiologists and medical students have been
taught for decades that isolation of the organism requires a
defined, egg-based medium, such as Lowenstein-Jensen medium (6).When trying to isolate Bartonella henselae from a
lymph node by prolonged incubation on blood agar (5), we
were surprised to isolate M. tuberculosis instead. The purpose
of this preliminary work was to evaluate whether blood agar
and prolonged incubation could support the growth of a variety
of strains of M. tuberculosis obtained from different specimens.
We now report that the current basic blood agar medium, used
widely for nearly all primary isolations of bacteria, is at least as
efficient as the widely recommended Lowenstein Jensen medium.
Twenty three Ziehl-Neelsen-positive samples (15 respiratory
tract specimens and 8 lymph node aspirates) were inoculated
in parallel into tubes containing egg-based Coletsos medium, a
local enriched formulation of Lowenstein-Jensen medium (bioMérieux, Marcy l’Etoile, France) and 5% sheep-blood agar
(Bio Technologie Appliquée, Dinan, France). The respiratory
tract specimens were digested using dithiothreitol and decontaminated using 2% NaOH before inoculation (6). Tubes were
incubated at 37°C in a non-CO2 atmosphere for 30 days, and
they were examined every 2 days for the presence of colonies.
The time for appearance of colonies and the number of colo-

nies were noted during the 30-day inoculation period. Identification of isolates was confirmed by acid-fast staining and 16S
rRNA-probe hybridization (GenProbe, San Diego, Calif.). No
contamination was observed after inoculation of these clinical
specimens, and M. tuberculosis was recovered from all specimens on both media after a 30-day incubation period. Colonies
were easily recognized as small, nonpigmented, and rough on
blood agar (Fig. 1). Although the perception was that colonies
appeared sooner on blood agar than on the egg-based Coletsos
medium, differences in the time of detection and in the number
of colonies were not significant (P ⫽ 0.11, analysis of variance
test). Isolation was achieved after 1 week for specimens exhibiting more than 50 acid-fast bacilli per microscopic field and
after 2 weeks for specimens exhibiting fewer than 1 acid-fast
bacillus per microscopic field.
In further experiments we compared the growth of 38 respiratory and lymph node M. tuberculosis isolates on the two
media. Ten microliters of a 106-mycobacteria/ml suspension of
each isolate was streaked in parallel on egg-based and 5%
sheep-blood agar in tubes and incubated at 37°C for 6 days
before colonies were counted. After 6 days of incubation, 21 of
38 isolates had grown on egg-based agar and 27 of 38 isolates
had grown on blood agar. The mean number of colonies on
blood agar (1,049 ⫾ 2,687) was significantly greater than on the
egg-based medium (621 ⫾ 2,256) (P ⬍ 0 0.001, analysis of
variance test). Ten microliters of 106- to 103-CFU/ml serial
10-fold of dilutions of three respiratory isolates of M. tuberculosis were inoculated in parallel on the two media. After 6 days
of incubation, growth was detected after plating 102 to 103
CFU regardless of the medium.
M. tuberculosis was first isolated by Robert Koch from
freshly crushed pulmonary tubercles after 10 days of incubation using heat-coagulated sheep and beef serum medium in
tubes (4). Isolates were also recovered by using blood agar (1),
but this was superceded by an egg-based agar which, by the
1920s, became the standard recommended medium for primary isolation of M. tuberculosis because of the ease in steril-
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Incidental blood agar-based recovery of Mycobacterium tuberculosis led us to further investigate this routine
medium for primary isolation and culture of M. tuberculosis. Fifteen respiratory tract and eight lymph node
Ziehl-Neelsen-positive specimens were inoculated in parallel into tubes containing egg-based medium and 5%
sheep blood agar. Colonies appeared sooner on this medium than on the egg-based medium, but this difference
was not significant (P ⴝ 0.11, analysis of variance [ANOVA] test). Further experiments compared the growth
of 38 respiratory and lymph node M. tuberculosis isolates when subcultured on the two media. After 6 days of
incubation, 21 of 38 isolates had grown on blood agar, and the mean number of colonies was significantly
greater on blood agar than on the egg-based medium (P < 0 0.001, ANOVA test). These results demonstrate
that M. tuberculosis grows easily on blood agar within 1to 2 weeks, indicating that this basic medium is suitable
for laboratory diagnosis of tuberculosis in addition to other media. Laboratories that routinely use prolonged
incubations of blood plates, for example, for the recovery of Bartonella species, should consider the potential
safety implications of encountering this highly infectious pathogen.
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since blood agar is not a selective medium, it may be more
suitable for noncontaminated specimens. Inoculation of blood
agar could be done immediately in order to avoid a delay in
shipping clinical specimens to reference laboratories with specialized media. Since prolonged incubation of blood agar has
recently been advocated as a means of evaluating enlarged
lymph node specimens (3), our observations suggest that laboratories could encounter M. tuberculosis in addition to Bartonella spp. and other fastidious pathogens. Consequently, appropriate microbiological safety measures should be in place to
counter the highly infectious nature of M. tuberculosis.
FIG. 1. Colonies of M. tuberculosis on blood agar plates.
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izing the egg-based medium (2). To our knowledge, no comparative study comparing the efficacy of blood-based agars and
egg-based agars has been carried out, and even the ability of
blood agar to support growth of M. tuberculosis was forgotten.
In this report, we demonstrated that primary isolation of M.
tuberculosis was achieved 10 to 15 days after of inoculation of
clinical samples, and that subculture in the same medium was
achieved within 6 days. Our results show that when desiccation
is prevented by use of tubes instead of plates, blood agar is a
suitable alternative for the primary isolation of M. tuberculosis
and may even be superior to egg-based agar for subculture of
the organism. Blood agar also facilitates the recovery of other
fastidious, slow-growing organisms that may be present in addition to M. tuberculosis, such as Bartonella spp. (6). However,
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