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ABSTRACT. When anesthetics were added to a bacteriorhodopsin (bR) in the purple membranes, the 570
nm absorption band shifts to 480 nm. This anesthetic-induced spectroscopic change is reversible. The apparent
pKa (6.3} of this equilibrium depends on the nature of the anesthetics in which bR is dispersed. The electric orien-
tation measurements showed that the native bR is easily achieved by relatively small electric field which is orient-
ed at 60°, while anesthetic-treated bR is not the case. These results demonstrate that the subtle changes in the
chromophore and the protein structure surrounding the chromophore by anesthetics influence the spatial orien-
tation of the charged residues in the protein matrix surrounding chromophore.
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Fig. 1. Schematic diagram of the apparatus for the electric dichroism measurement.
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Fig. 2. Absorption spectra of 14 pM bacteriorhodopsin

suspended in 5 mM Tris-HCI buffer (pH 8.0) before(---)

and after(—) addition of 1.0% (v/v) enflurane.
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Fig. 3. Percentage bR transformed to bR at equilibr-
ium in the 4 to 11 pH range in the presence of 1% (v/v)
enflurane.
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Fig. 4. Time course of absorption changes of purple mem-
brane solution for different fiel srengths. Alj ; the measur-
ing light was polarized parallel to the direction of electric
field. Al ; for perpendicular polarization. A=570 nm.
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Fig. 5. Dependence of the reduced dichroism on the
electric field strength. Calculation of the data in Fig. 4.
according to Eq. (1).
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