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ABSTRACT                        In vivo fluorescence measurements were carried out on intact layers of onion (Al-
lium cepa) bulb scale leaf epidermal cells in order to study if the blue autofluorescence can be 
used for monitoring the redox satate of NAD(P)H in these plant leaf cells and/or mitochondria 
in vivo. When recording the fluorescence spectra (excited at 340 nm) of the intact cell layers, a 
well-resolvable shoulder was always present at around 465-469 nm. An empirical formula ((F467-
F500)/F500) was derived to normalize the differential fluorescence intensity of the shoulder at 467 
nm (F467-F500) to that at 500 nm (F500). Treatment of the cell layers with 1 mM KCN, an inhibitor 
of the mitochondrial electron transport chain at Complex IV led to an increase in the (F467-F500)/
F500 fluorescence emission ratio, leaving the fluorescence intensity of the untreated cell layers 
unchanged. Qualitatively similar results were obtained using 1 mM rotenone, an inhibitor of 
Complex I (NADH-oxidase) of the mitochondrial electron transport chain. These findings imply 
that the fluorescence at 467 nm derives dominantly from mitochondrial NADH in the epidermal 
cells of onion scale leaves. Moreover, it is concluded that the (F467-F500)/F500 fluorescence emission 
ratio can be used to observe changes in the redox state of the NAD pool in these cells.
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Figure 1. Representative fluorescence spectrum of an intact onion bulb 
epidermal cell layer excited at 340 nm. Fluorescence intensities at 467 
and 500 nm (F467 and F500, respectively) are indicated by arrows.

Figure 2. Effect of 1 mM KCN (open circles) on the (F467-F500)/F500 fluorescence emission ratio in the epidermal cells of onion bulb scale leaves in 
the function of time. Each point represents the mean ± S.D. from 9 independent experiments. 
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Figure 3. Effect of 1 mM rotenone (open circles) on the (F467-F500)/F500 fluorescence emission ratio in the epidermal cells of onion bulb scale leaves 
in the function of time. Each point represents the mean ± S.D. from 9 independent experiments.


