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INRODUCTION. The problem of mitochondrial responses in sequence to metabolic challenges 
continues to be a puzzling one. While cytoplasmic and nuclear (Le. extra-mitochondrial) 
responses to glucose and glycolytic intermediates are rather regular and reproducible, notably in 
ATP-depleted cells, mitochondrial responses remain erratic and irregular. There are, however, 
striking changes in mitochondrial distribution, intracellular organization and morphology which 
are associated with cell growth conditions, differentiation and transformation. Thus, a study of 
mitochondrial morphology and distribution is first attempted with vital probes such as DASPMI, 
Mitotracker Green     and TMRE. The acquisition of structural and functional information on 
mitochondria of living normal and malignant cells can be enhanced by introduction of new 
methods using Fourier interferometry and spectral imaging. 

Instrumental Design. The studies reported here were carried out by microspectrofluorometry 
and fluorescence imaging using tricolor and black & white CCD cameras, the latter supplemented 
by an integrator for image accumulation [1-2]. A Fourier interferometry design is being 
implemented to measure the excitation and emission spectra simultaneously; the exciting and 
emission beams are encoded by modulating the light according to wavelength [3]. To achieve 
Fourier coding by double-beam interferometry, a "Pentaferometer" has been constructed [4]. The 
long sides of two prisms are provided with a beam-splitting coating over half of their length and 
opposite side is aluminized. They are cemented together with an offset that determines the 
angular separation of fringes. For applications with the tissue culture microscope two 
pentaferometers are used, one on the excitation and one on the emission side; both are rotated at 
constant speed (Fig. 1). 
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Fig. 1.  Excitation-emission design for 
fluorescence microscope. 
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Fig. 5A. Keratinocyte before glucose Fig. SB. Keratinocyte after glucose 

Glucose response in pancreatic islet cells. In cultures of dispersed and reaggregated islet cells 
the NAD(P)H response to glucose reveals metabolic coupling between interconnected islet cells. 
Such coupling may extend to intercoimections between A, B and D cells. Glucose responses are 
bistable (reductive or oxidative) depending upon antecedent metabolic state. 

Fig. 6. Glucose response across two cells. 
A. Uncoupled B. Coupled 
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CONCLUSION. 
Mitochondrial responses continue to 
be erratic but may exceed in 
intensity cytoplasmic ones. Malate 
responses recorded at nuclear sites 
(which seems to suggest the 
presence of a nuclear dehydrogenase 
pathway) are particularly enhanced 
in cells treated with mitochondria- 
toxic agents e^ anthralinand 
azelaic acid. Reported studies have 
implications: (1) in terms of cell 
metabolism, with eventual substrate 
dosimetry within cell compartments; 
(2) in terms of biomedical 
applications to cell diagnostics, 
prognostics, and therapeutics. 
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