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Assessment of Mycobacterial Viability by
Fluorospectrophotometry

Young Nam Lee

Laboratory for Leprosy and Mycobacterial Research, National Institute for Medical Research,
The Ridgeway, Mill Hill, London, United Kingdom, NW7 14A

Abstract: Viable potential of Mycobacterium smegmatis, a slow grower in vitro cultivation and of M.
leprae, an obligate intracellular parasitic bacterium, which can not be cultured yet in vitro was
assessed by fluorospectrophotometry. Bacterial cells in different numbers and under various
physiological status were incubated with fluorescein diacetate (FDJA). After an incubation of the
bacterial preparations with FDA at specified conditions, amount of fluorescein inside bacteria was
measured by a fluorospectrophotometer at 470 nm and 510 nm of excitation and emission
wavelengths, respectively. Fluorounit given by such bacteria showed a correlation with assessment of
viability of the same preparations made by vther methods, such as optical density and colony forming
units of M. smegmatis and intracellular ATP content of M. leprae. The possible use of fluorospec-
trophotometry in assessing viability or physiological potential of bacteria, particularly intracellular
parasites and fastidious organisms to culture i vitro is discussed ir: relation to other methods.
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Fig. 1. A standard curve calibrating concentration of
fluorescein (mole) yielded from fluorescein
diacetate (FDA) by wheat germ lipase and fluoro-
unit of Aminco-Bowman spectrophotometer. Ex-
citation and emission wavelengths were 470 nm
and 510 nm, respectively. See details in text.
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Fig. 2. A curve between optical density (at 600nm) and
fluorounit of M. smegmalis culture. See details in
text.
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Fig. 3. Colony forming unit®@-@)and fluorouniti~r-w)
of M. smegmatis culture. Colony forming unit per
m/ of cufture was measured in triplicate.
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Table 1. Relationship between live population of

M. smegmatis and fluorounit

Bacterial suspension Fluorounit 32:]11\5
1.0 m/ live cell* 6300*** 1.0
0.7 ml live cell+0.3 m! dead cell** 4480 0.71
0.5ml live cell4+0.5m! dead cell 3350 0.53
0.3 ml live cell4+0.7 m! dead cell 1950 0.31
1.0 ml dead cell 65 0.01

*:culture of M. smegmatis in exponential growth
phase, ODooo=0. 92

**.dead cell suspension was prepared by treating
live cells in boiling water for 20 minutes.

**:mean of duplicate values.
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Fig. 4. A curve between numbers of M. leprae and their

fluorounit. See details in text.
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Fig. 5. Decay of M. leprae intracellular ATF (-} and
reduction of Huororescein(w-w) of M. leprae
during storage in buffered-Tween at 4°C.
Numbers of M leprae bacilli were 1.6 x 108.
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