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The effects of bile salts (BS) on the stability of dioleoylphosphatidylethanolamine (DOPE)
liposomes were investigated, observing apparent absorbance of vacant liposomes and calcein release
from entrapped liposomes. Unilamellar liposomes were prepared by using a small quantity of palmito-
ly-immunoglobulin G(IgG) (2.5 X 104 mol/lipid mol) to stabilize the bilayer phase of the unsaturated
DOPE which by itself does not form stable liposomes. The destabilization of PE immunoliposomes by
papain, clearly demonstrates that the IgG is essential for stabilization of PE bilayer. Approximately
4% of the entrapped calcein was released from the PE liposomes after 1 hr from liposome formation.
Calcein release and absorbance of liposomes depended on the BS/lipid ratio because of the solubiliza-
tion of lipid molecule in bilayer and the formation of mixed micelles. At very low BS concentrations,
the incorporation of BS induced BS/lipid aggregates in the outer vesicles monolayer, while high BS con-
centrations, mixed micelles were formed. Cholate and its conjugates as 3a, 7a, 12a-trihydroxy BS in-
duce the concentration of the 3a, 12a-dihydroxy BS at half-maximal solubilization of immunoliposomes
to approximately 2.5-, or 5-fold. Conjugation of BS with glycine or taurine slightly enhanced their
capacities to perturb membranes.
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Figure 1—Papain-induced lysis of liposomes. Calcein
release from Immunoliposomes, DEPE-IgG vesicles
(symbol o) is depend on the concentration of papain,

while calcein release of PC liposomes (symbol x) was not
" influenced by addition of papain at 37°C (1,,=490 nm,
Aemn =520 nm),
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Figure 2— Particle size distribution of liposomes at 20 °C.
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Figure 3— Percent release of calcein as a function of time
at 20°C (A, =490 nm, A,,,= 520 nm). Percent release of
calcein from DOPE liposomes stabilized with p-IgG (sym-
bol 0) is increased more rapidly than that from PC
liposomes (symbol x).
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Table I— Half-Maximal Concentrations of Bile Salts

No. of OH Deoxycholate Chenodeoxy- Cholate
Head group 2) cholate (2) 3

Acid 0.96 1.0 2.23
Taurine 0.55 1.02 2.25
Glycine 0.8 1.5
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Figure 5—Effect of the number of hydroxy groups in the
cholate of bile salts on the structural changes of DOPE li-
posomes at 20 °C, Changes in turbidity (A=420 nM, solid
lines) was shown as a function of concentration of bile
salts: cholic acid (symbol 0); deoxycholic acid (symbol)
sodium salt.
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Figure 6 —Effect of the number of hydroxy groups in the
taurocholate of bile salts on the structural changes of
DOPE liposomes at 20°C. Changes in turbidity (A=420
nm, solid lines) and percent release of calcein (A, =490
nm and Ae;=520 nm, dashed lines) from DOPE vesicles
was shown as a function of concentration of bile salts:
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sodium salt.
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Figure 7— Effect of the position of hydroxy groups in the
cholate of bile salts on the structural changes of DOPE li-
posomes at 20 °C. Changes in turbidity (A=420 nM, solid
lines) and percent release of calcein (A =490 nm and
Aem=3520 nm, dashed lines) from DOPE vesicles was
shwon as a function of concentration of bile salts: deox-
ycholic acid (symbol 0); chenodeoxycholic acid (symbol
X) sodium salt.
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Figure 8 —Effect of the head group in bile salt on the
structural changes of DOPE liposomes at 20°C. Changes
in turbidity (A=420 nm, solid lines) and percent release of
calcein (A,,=490 nm and A, =520 nm, dashed lines)
from DOPE vesicles was shwon as a function of concen-
tration of bile salts: deoxycholic acid (symbol 0);
taurodeoxycholic acid (symbol 4) sodium salt.
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