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ABSTRACT

The excess volumes of mixing of benzyl alcohol, ethyl alcohol, halothane, and procaine 1n vesicle and
suspensions of several lipids have been determined at 25C using a excess volume dilatometer. The po-
tency of general anesthetics has long been known to be correlated with lipid solubﬂity. Denaturations of
the bacteriorhodopsin, which 1s a sole membrane protein in the purple membrane of Halobacteriun
Halobium, were studied by UV/Vis absorption changes. |

The excess volumes of mixing of benzyl alcohol and procaine in egg lecithin were all found to be nega-
tive and this result was confirmed as Miller’s supposition.
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Fig. 1. The UV/Vis absbrption spectrum of PM in distitled water at room temperature.

Cells
l Centrifuges for min, at 13,000g

Discard supernatant Pellets

Dialyzed overnight against 0.1M NaCl.

Centrifuge for 40min, 40,000g

Discard supernatant Pellets{homogenize Using teflonpestle)

Repeat centrifugation above conditions

Pellets(resuspendede in deionized water) Supernatant
| Additional centrifugation

|
Discard supernatant Pellets
Sucrose density gradient centrifugatibn
(30~50%) at 100,000g for 17hrs

Purple membrane

Fig. 2. Flow sheet for isolation of the purple membrane.
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Table 1. Composition of medium per 1000mL for
shaker culture

~ NaCl 250.0g
MgS0Os 7H:20 - 20.0g
Trisodium Citrate 2H20 3.0g
KCl 2.0g
Bactor-peptone 10.0g
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Table 2. Comparison of volume change for benzyl alcohot in lipids at 25T

DPPC - DPPC DPPC
PM + + | -+ Egg lecithin
Cholesterol BR Cholesterol+BR
V%103 ” V x10° " VEX10® n VEX10® " VEX10° "

(mL /mol) (mol) {(mL/mol) (mol) (mL /mol) (mol) (mL/mol) (mol) (mL/mol) (mol)

9.70x107% 5x107% 1.10x107' 5x107°% 1.00x107! 5x1077 3.24  5x1077 —2.00x107% 5x1077
1.05 5x107° 1.09 5x107° 1.06 5x107° 540  5%107% —7.00x107% 5x107°

1.05%10 5x10™* 1.08x10 5x107* 1.08x10 5x107° 790 5x107° —280x107! 5x107°
1.50%x10 2.25x10°* —2.30 5x107*

Table 3. The ratios of volume change for anesthetics in lipid.

=—E =L,
| —F | — —Vi3+V
1 (=V34+V% ( Y V= ( —§+“;)z 7 = solvent
1+A (—V3+V 1)orpc
Anestetics Benzyl alcohol  Ethyl aclcohol Chloroform Halothane Procaine

Solvents |
PM | 4.08x107%1)  8.44x107XL> 5.88x 10731 4.20x1072 7.80<1
DPPC + _ 4 4 i

4.60x107%0.96) 8.29%x107°%€0.98) 550x107°€0.94) 3.20x107%€0.76> 10.5 <1.35)
cholestevol -
DPPC +
BR 1.08x 107%0.23) — 5.11x107%0.87) 5.04x10<1.2) —
DPPC + |

1.26x107%€0.26) _— 5.60x1073€0.95) 4.02x100.96
Cholesterol + BR
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