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In a series of our study on tuberculous infection at the cell membrane level, we have been con-
cerned with a possibility that free fatty acids released from membrane phospholipids may have an op-
portunity to act on the bacilli as a nutrient or a growth-inhibitor depending on their molecular species,
amounts or the environmental conditions. As an extension along the line of study, this paper reports
the effects of lysolecithin, another degradation .product of phospholipids, on the growth of tubercle
bacilli in vitro.

The effect was examined by adding various molecular species of lysolecithin to liquid media of a
minimum composition to which tubercle bacilli had been inoculated. It was found that the effect
is different depending upon the kind of constituent fatty acid; e.g. stearoyl-lysolecithin is growth-sup-
portive but myristoyl-, palmitoyl- and oleoyl-lysolecithin are bactericidal at a concentration of 0.2
mM. Experiments with 1-[14C]-palmitoyl-lysolecithin revealed that tubercle bacilli can split it to
release 1-[14C]-free fatty acid and utilize it for the biosynthesis of bacterial phospholipids.

From these and other collateral experiments, it was suggested that tubercle bacilli were killed

in the presence of lysolecithin by their own activity to degrade it releasing fatty acids toxic to them.
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Fig. 1. Effects of various molecular species of lyso-
lecithin (100 pg/ml) different in constituent fatty
acid on the growth of M. tuberculosis (HyRvR-KM)
in 2 minimum medium with or without BSA.
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Fig. 2. Effects of oleoyl (18:1)- and stearoyl (18:0)-lysolecithin (LPC) on the

growth of tubercle bacilli (H3;RvR-KM),
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Fig. 3. Contrasting effects of myristoyl- and stearoyl-lysolecithins on the growth of M. phlei
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Fig. 4. Bactericidal cffects of myristoyl Iysolecithin (C:14 LPC) of 100 s per ml on
tubercle bacilli (HzRvR-KM) in relation to the size of inoculum,

Table 1. Drgradation of 1-[14C]-palmitoyl lysolecithin by mycobacteria

9% Radioactivity
- Myeobacterial Incubation
strain hours 1 Other Free
Liysolecithin phospholipids - - fattY acids Neutral fats

M. tuberculosis 1 23.9 33.3 27.2 15.6
(Hz; RVR-KM) 5 7.8 40.2 35. 4 16.6
M. phlei 1 1.7 7.4 77.7 13.2
5 1.5 16.0 57.8 24.7

None R 100 0 0

Solvent front

Fig. 5. Degradation of 1-[14C]-palmitoyl lysolecithin
by tubercle bacilli (HzRvR-KM 10mg) and incorpo-
ration of released 1-[14C]-fatty acids into other lipids.
LPC...lysolecithin, PL.--phospholipids, FA...free fatty
acids, NF-...neutral fats
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