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The purpose of this study was to determine if a relationship exists among total serum and lipoprotein
cholesterol concentration, the severity of amphotericin B (AmpB)-induced renal toxicity, and the serum
pharmacokinetics of AmpB in hypercholesterolemic rabbits administered AmpB and AmpB lipid complex
(ABLC). After 10 days of cholesterol-enriched diet (0.50% [wt/vol]) or regular rabbit diet (control), each rabbit
was administered a single intravenous bolus of AmpB or ABLC (1.0 mg/kg of body weight). Blood samples were
obtained before administration and serially thereafter for the assessment of serum pharmacokinetics, kidney
toxicity, and serum lipoprotein distribution. Rabbits were humanely sacrificed after all blood samples were
obtained, and tissues were harvested for drug analysis. Before drug treatment, cholesterol-fed rabbits dem-
onstrated marked increases in total serum cholesterol and low-density lipoprotein (LDL) cholesterol levels
compared with levels in rabbits on a regular diet. No significant differences in triglyceride levels were observed.
A significant increase in serum creatinine levels was observed in cholesterol-fed and regular diet-fed rabbits
administered AmpB. However, the magnitude of this increase was 2.5-fold greater in cholesterol-fed rabbits
than in regular diet-fed rabbits. No significant differences in triglyceride levels were observed. A significant
increase in serum creatinine levels was observed in cholesterol-fed and regular diet-fed rabbits administered
ABLC. Whereas AmpB pharmacokinetics were significantly altered in cholesterol-fed rabbits administered free
AmpB, similar AmpB pharmacokinetics were observed in both rabbit groups administered ABLC. Renal AmpB
levels were significantly increased in cholesterol-fed rabbits administered AmpB compared with those in all
other groups. Hepatic and lung AmpB levels were elevated in cholesterol-fed rabbits administered free AmpB
compared to controls. In addition, hepatic, lung, and spleen AmpB levels were significantly decreased in
cholesterol-fed rabbits administered ABLC compared to controls. An increased percentage of AmpB was
recovered in LDL–very-low-density lipoprotein fraction when free AmpB was administered to cholesterol-fed
rabbits compared with those in all other groups. These findings suggest that increases in cholesterol, specif-
ically, LDL cholesterol levels, modify the disposition and renal toxicity of free AmpB. However, the pharma-
cokinetics and renal toxicity of ABLC were independent of elevations in total and LDL cholesterol levels.

Disseminated fungal infections such as candidiasis, his-
toplasmosis, and aspergillosis are on the rise (22). This in-
crease is due in part to improved recognition and diagnosis of
fungal infections but also due to the prolonged survival of
patients with defects in their host defense mechanisms, includ-
ing patients with cancer, organ transplant recipients, diabetics,
and patients with AIDS (3, 22). In these patients, invasive
fungal infections may account for as many as 30% of deaths
(3). Despite the development of a number of new antifungal
agents (9), amphotericin B (AmpB) formulated as a suspen-
sion remains one of the most effective agents in the treatment
of systemic fungal infections (16). However, AmpB use is often
limited by the development of kidney toxicity manifested by
renal vasoconstriction with a significant decrease in glomerular
filtration rate and renal plasma flow and by renal potassium
and magnesium wasting (8).

Incorporation of many drugs, including chemotherapeutic
and antifungal agents, into liposomes minimizes toxicity with-
out loss in pharmacological effect (1, 14, 20, 25). In addition,
when AmpB was complexed with lipid to form AmpB lipid
complex (ABLC), it was selectively taken up by mononuclear
phagocytes and delivered principally to the liver and the lung
(15, 24). Survival of mice infected with Histoplasma capsulatum
was greater with ABLC than with AmpB treatment, in part due
to higher concentrations of AmpB in liver and lung tissue (24).
Moreover, these animals were less toxic than infected mice
administered equivalent amounts of AmpB. Recent studies by
Bhamra et al. have suggested that the very low levels of circu-
lating protein-bound AmpB that they observed after adminis-
tration of ABLC to rats were a result of rapid tissue uptake
leading to reduced toxicity (2).

There is growing evidence suggesting that elevations in se-
rum low-density lipoprotein (LDL) cholesterol levels are asso-
ciated with increases in AmpB-induced kidney toxicity (28–30)
while increases in serum triglycerides are associated with a
reduction in AmpB-induced kidney toxicity (5). Our prelimi-
nary studies have further suggested that this phenomenon
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might be due to the presence of high-affinity LDL receptors on
kidney cells, which initiate the uptake of AmpB-LDL complex
(28). Furthermore, we suggest that changes in lipoprotein lipid
profile (cholesterol and triglycerides) (7, 10, 12, 26) that occur
in patients with abnormal serum lipid levels (i.e., cancer, dia-
betic, and AIDS patients) alter the distribution of AmpB. To
date, most studies which have investigated the importance of
AmpB binding with serum lipids and lipoproteins, particularly
serum LDL, in modifying AmpB-induced kidney toxicity have
been conducted mainly with rats (5, 31, 32). However, the
behavior of lipoproteins in rats is very different from that in
other species (i.e., rabbits and humans). High-density lipopro-
teins (HDLs) are the major carrier of cholesterol in rats, while
LDL is the major carrier of cholesterol in rabbits and humans
(6). Furthermore, the activity of lipid transfer protein I (LTP
I), a protein responsible for the transfer of serum lipid among
different lipoprotein subfractions (17) and of AmpB from
HDL to LDL (33), which is measurable in humans, is minimal
in rats (11).

Furthermore, it has been suggested that AmpB’s pharmaco-
kinetics may be a result of the slow release of AmpB from a
tissue or organ site because of AmpB’s affinity to bind to
cholesterol (5, 31) in serum lipoproteins or cell membranes. In
addition, differences in the pharmacokinetics and tissue distri-
butions of AmpB but not those of ABLC have been demon-
strated between healthy rats and rats with diabetes-induced
hyperlipidemia, suggesting independence of the liposomal de-
livery mechanism from the diabetic disease state and endoge-
nous triglyceride and cholesterol levels (31).

The purpose of this study was to determine if a relationship
exists among total serum and lipoprotein cholesterol concen-
tration, the severity of AmpB-induced kidney toxicity, and the
serum pharmacokinetics of AmpB in hypercholesterolemic
rabbits administered AmpB and ABLC. It was our working
hypothesis that an elevation in serum LDL cholesterol concen-
tration increases the binding of AmpB with serum LDL, re-
sulting in increased kidney toxicity. However, increases in se-
rum LDL cholesterol concentration would not modify the
kidney toxicity profile of ABLC.

MATERIALS AND METHODS

AmpB and ABLC formulations. AmpB, which contains sodium deoxycholate
(Fungizone) and is reconstituted in sterile water, was purchased from Bristol-
Myers Squibb (Newark, N.J.). The method of preparing multilamellar liposomes
containing AmpB (ABLC; Abelcet; The Liposome Company, Princeton, N.J.)
has been described previously (2, 28). These liposomes use nontoxic phospho-
lipids, dimyristoyl phosphatidylcholine and dimyristoyl phosphatidylglycerol, and
are reconstituted in normal saline.

Cholesterol-fed rabbit model. All rabbits used for this study were cared for in
accordance with the principles promulgated by the Canadian Council on Animal
Care and the University of British Columbia. They were housed within individual
metabolism cages in a 12-h-dark-light-cycle animal facility with controlled tem-
perature and humidity. Water and food (Purina Rabbit Chow 5001) were unre-
stricted throughout the study. All the rabbits were allowed 3 days to acclimate to
their environment prior to experimentation. New Zealand White female rabbits
(3.0 to 4.0 kg; Jeo-Bet Rabbits Ltd., Aldon, British Columbia, Canada) that
exhibit hypercholesterolemia (induced by a cholesterol-enriched diet) were used
(Table 1). The cholesterol-fed rabbits received Purina rabbit chow supplemented
with 2.5% (wt/vol) coconut oil and 0.50% (wt/vol) cholesterol for 10 days prior
to the experiment. This was an “ideal model” because no kidney or liver function
and hematological profile abnormalities were observed in the cholesterol-fed and
age-matched New Zealand White rabbits, and 3-ml blood samples were obtained
without significant changes in blood flow (18, 19). Furthermore, the rabbit was
the appropriate experimental animal to use in these studies because the behavior
and structure of its lipoproteins are similar to those of humans (6). The operative
technique for chronic catheter insertion was modified from that of Walsh and
coworkers to include a heparin lock device (Harvard Apparatus Canada, Saint-
Laurent, Quebec, Canada) (27). Briefly, a 2-cm incision was made in the right
anterolateral cervical region about 3 cm posterior to the angle of the jaw to
expose the external jugular vein. A segment of the vein was freed from subcu-
taneous fat just below the bifurcation of the internal and external maxillary veins.

A catheter was then flushed with sterile saline and inserted carefully through an
incision in the external jugular venous wall until the catheter cuff was continuous
with the vein wall. Two silk suture ties were used to ligate the silastic catheter to
the external jugular vein. After two-way flow was confirmed, the catheter was
flushed with 1 ml of heparin (1,000 U/ml). Rabbits were then brought to the
recovery room for postoperative observation.

Serum lipoprotein separation. The strategy for separating serum into lipopro-
tein (HDL, LDL, very-low-density lipoprotein [VLDL] and lipoprotein-deficient
[LPD]) fractions was step gradient ultracentrifugation (33). Rabbit serum sam-
ples (3.0 ml) from the 0.25-h blood collection were placed into centrifuge tubes,
and their solvent densities were adjusted to 1.25 g/ml by the addition of solid
sodium bromide (0.34 g/ml of serum). Once the sodium bromide had dissolved
into the serum, 2.8 ml of the highest-density sodium bromide solution (density of
1.21 g/ml, which represents the HDL fraction) was layered on top of the serum
solution. Then, 2.8 ml of the second sodium bromide solution (density of 1.063
g/ml, which represents the LDL fraction) was layered on top of the sample,
followed by 2.8 ml of the third sodium bromide solution (density of 1.006 g/ml,
which represents the VLDL and chylomicron fraction). Upon completion of
layering with the sodium bromide density solutions, four distinct regions of
progressively greater densities (from the top to the bottom of the tube) were
observed. All sodium bromide solutions were kept at 4°C prior to the layering of
the density gradient. The centrifuge tubes were placed in an SW-41 Ti swinging
bucket rotor (Beckman Canada) and centrifuged at 40,000 rpm (288,000 3 g; k
factor 5 128), at a temperature of 15°C for 18 h (L8-80 M; Beckman Canada).
Following ultracentrifugation, each density layer was removed by using a Pasteur
pipette and the volume of each lipoprotein fraction was measured.

To ensure that the lipoprotein distribution of AmpB was a result of its asso-
ciation with each lipoprotein and not a result of the density of the formulation,
the distribution of AmpB formulation reconstituted in sterile water (Fungizone)
and ABLC reconstituted in normal saline within LPD serum was determined.
The majority of AmpB (.90%) was found in the density range of .1.21 g/ml,
suggesting that the AmpB distribution within the ultracentrifuge tubes following
incubation in rabbit serum is not a function of formulation density (data not
shown).

Characterization of lipoproteins. Lipoprotein preparations were characterized
with respect to lipid and protein composition. Cholesterol (esterified and unes-
terified), triglyceride, and protein were quantitated by established colorimetric
and fluorometric techniques as previously described (31, 33).

Measurement of AmpB. AmpB levels in serum, tissue, and lipoprotein frac-
tions were analyzed by high-pressure liquid chromatography as previously de-
scribed (31, 33).

Assessment of renal function. To assess renal function, serum creatinine
concentrations prior to and 10 h following the administration of AmpB or ABLC
were measured by standard enzymatic reactions (Sigma Chemical, St. Louis,
Mo.). For the purposes of this study and based on our preliminary studies with
rats (31) and humans (29), the criterion for measurable kidney toxicity was set as
a 50% increase in serum creatinine concentration from baseline. Ten hours was
chosen because initial studies demonstrated that, following the administration of
a single intravenous bolus of AmpB (1 mg/kg of body weight) to rabbits, serum
creatinine reached its maximum elevation from baseline 10 h following the dose
(data not shown).

Experimental design. Cholesterol-fed (n 5 10) or normolipidemic (n 5 10)
female New Zealand White rabbits (3 to 4 kg) were administered a single
intravenous dose through the jugular vein of either AmpB or ABLC (1 mg/kg).
Preliminary studies have shown that an AmpB dose of 1 mg/kg is sufficient to
treat experimental candidiasis and yet exhibit measurable kidney toxicity (31–
33). In addition, four cholesterol-fed and normolipidemic rabbits were adminis-
tered the vehicle controls sterile water and normal saline. Following AmpB or
ABLC administration, serial blood samples were obtained and stored in centri-
fuge tubes prior to and 0.25, 0.5, 1, 2, 4, 8, 12, 24, and 48 h after the injection.
Serum was harvested and stored at 4°C prior to analysis to prevent any redistri-
bution of drug. Preliminary studies have shown that AmpB is not redistributed
between lipoprotein fractions at 4°C (33). After the 48-h sample, each rabbit was
humanely sacrificed and the liver, right kidney, lung, spleen, and heart were
removed, dried, and weighed. Each organ was stored at 220°C until analysis.

Pharmacokinetic analysis. The pharmacokinetic parameters mean residence
time (MRT), total body clearance (CL), and volume of distribution at steady
state (VSS) were estimated by compartmental analysis using the WINNONLIN
nonlinear estimation program (23). It was concluded that the AmpB serum
concentration data fit a two-compartment model based on goodness of fit and
residual sum of square estimations using the WINNONLIN program. Concen-
trations of AmpB in serum were plotted against time on log-linear graph paper
and a and terminal half-lives were estimated by the method of residuals (23).
Area under the AmpB concentration-time curve (AUC) was estimated by trape-
dzoidal rule (23).

Statistical analysis. AmpB pharmacokinetics, tissue concentration, lipopro-
tein distribution, serum creatinine concentration, and lipid levels were compared
between drug treatment and animal groups by analysis of variance (PCANOVA;
Human Systems Dynamics). Critical differences were assessed by Tukey post hoc
tests. A difference was considered significant if the probability of chance explain-
ing the results was reduced to less than 5% (P , 0.05). All data was expressed
as means 6 standard deviations.
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RESULTS

Mean weight of cholesterol-fed rabbits was not significantly
different from that of regular diet-fed rabbits prior to drug
administration (3.77 6 0.35 versus 3.21 6 0.24 kg). Similarly,
kidney, liver, lung, spleen, and heart weights were not different
between cholesterol-fed and regular diet-fed rabbits (data not
shown).

Total and LDL serum cholesterol concentrations were sig-
nificantly higher in cholesterol-fed than in regular diet-fed
rabbits prior to and 10 h following drug administration (Table
1). However, serum creatinine levels were not significantly
different between cholesterol-fed and regular diet-fed rabbits
prior to drug administration (Table 1). Significant increases in
percentages of baseline serum creatinine levels were observed
in cholesterol-fed and regular diet-fed rabbits administered
AmpB (Table 1); no significant differences from baseline were
found in cholesterol-fed or regular diet-fed rabbits adminis-
tered ABLC (Table 1). Increases in total serum and LDL
cholesterol levels were observed in rabbits receiving a choles-
terol-enriched diet (0.5% [wt/vol]) for 10 days compared to
rabbits receiving a regular diet (Fig. 1 and Table 1). However,
no differences in total serum or lipoprotein triglyceride levels
were observed (data not shown).

AUC after a single intravenous dose of AmpB in cholester-
ol-fed rabbits was significantly higher than the AUC in regular
diet-fed rabbits, whereas no significant differences were ob-
served in AUC in rabbits administered ABLC (Table 1 and
Fig. 2). The a half-life was prolonged in cholesterol-fed rabbits
administered AmpB and ABLC compared to that for regular
diet-fed rabbits administered AmpB and ABLC, respectively
(Table 1). VSS was lower in cholesterol-fed rabbits than in
regular diet-fed rabbits administered AmpB (Table 1). How-
ever, VSS was greater in rabbits administered ABLC than in
rabbits administered AmpB (Table 1). Systemic CL was de-
creased in cholesterol-fed rabbits compared to regular diet-fed
rabbits administered AmpB (Table 1). However, CL was ele-

vated in rabbits administered ABLC compared to rabbits ad-
ministered AmpB (Table 1). The a and b half-lives and MRT
were shorter in cholesterol-fed rabbits administered ABLC
than in cholesterol-fed rabbits administered AmpB (Table 1).
In addition, AmpB AUC was significantly lower while VSS and
CL were significantly greater in cholesterol-fed rabbits admin-
istered ABLC than in cholesterol-fed rabbits administered
AmpB (Table 1).

Kidney tissue concentrations of AmpB were greater in cho-
lesterol-fed rabbits administered AmpB than in other groups
(Table 2). Likewise, liver and lung concentrations of AmpB
were greater in cholesterol-fed than in regular diet-fed rabbits
administered AmpB (Table 2). In agreement with our previous
studies with diabetic rats (22), lung AmpB concentrations 48 h
after a single intravenous administration of AmpB were mark-
edly lower than those after ABLC administration in animals
fed a regular diet (Table 2). Both the liver and lung had
significantly lower concentrations of AmpB in cholesterol-fed
rabbits than in regular diet-fed rabbits following the adminis-
tration of ABLC (Table 2). Spleen AmpB concentrations were
significantly lower in cholesterol-fed rabbits than in regular
diet-fed rabbits administered ABLC (Table 2). Heart AmpB
concentrations were significantly greater in cholesterol-fed
rabbits than in regular diet-fed rabbits administered AmpB
(Table 2). In regular diet-fed rabbits, AmpB liver, lung, and
spleen concentrations were significantly greater in rabbits ad-
ministered ABLC than in those administered AmpB (Table 2).
However, in cholesterol-fed rabbits AmpB kidney, liver, and
heart concentrations were significantly lower in rabbits admin-
istered ABLC than in those administered AmpB (Table 2).

The in vivo serum distribution of AmpB was determined at
15 min following the administration of AmpB and ABLC. A
greater percentage of AmpB was recovered in the HDL and
LDL-VLDL fractions following the administration of AmpB to
cholesterol-fed rabbits than that for regular diet-fed rabbits
(Fig. 3A). However, a lower percentage of AmpB was recov-
ered in the LPD serum fraction (which contains albumin and

FIG. 1. Total serum cholesterol concentration in rabbits fed a cholesterol-enriched diet (0.5% [wt/vol]) and a regular diet for 12 days. Data are shown as means 6
standard deviations (n 5 10). p, P , 0.05 versus regular diet-fed rabbits.
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a-1-glycoprotein) following administration to cholesterol-fed
rabbits than after that to regular diet-fed rabbits (Fig. 3A). No
differences in serum distribution were observed following the
administration of ABLC to cholesterol-fed and regular diet-
fed rabbits (Fig. 3B).

DISCUSSION

The administration of AmpB has been limited by its dose-
dependent kidney toxicity, which has not been predictable by
monitoring serum drug concentration (22). To date, it has been
assumed that the serum drug concentration is directly related
to concentration at the site of action. Error in this assumption
may be due to underlying or changing disease states or altered
drug protein binding parameters. Since AmpB is an example of
a drug that binds to lipoproteins both in vivo and in vitro (33),
we studied the influence of experimentally induced hypercho-
lesterolemia on drug disposition and toxicity in rabbits.

There were considerable differences in the disposition, li-
poprotein distribution, and tissue distribution of AmpB follow-
ing the administration of free AmpB to hypercholesterolemic
rabbits compared to their normolipidemic counterparts. AUC
was elevated in hypercholesterolemic rabbits. This result could
be explained by the fact that the systemic clearance of free
AmpB was significantly lower in hypercholesterolemic rabbits.
Furthermore, the volume of distribution of free AmpB was
significantly lower in hypercholesterolemic than in normolipi-
demic rabbits, suggesting binding differences accounting for
changes in disposition.

Since AmpB is significantly bound to lipoproteins, we ex-
pected a greater AUC with a reduction in clearance in the
presence of hypercholesterolemia. We hypothesize that this
may be due to the drug’s preferential association with LDLs,
which are increased in hypercholesterolemia. Consistent with
this hypothesis, we observed a greater percentage of AmpB
recovered in the VLDL-LDL fraction when the drug was ad-
ministered to hypercholesterolemic rabbits than when it was
administered to normolipidemic rabbits (Fig. 3A). These find-
ings suggest that VLDL-LDL may be an important mediator of
drug disposition.

In addition, we hypothesize that AmpB’s associations with
lipoproteins have a major impact on the safety of this drug
since AmpB is often administered to patients with abnormal
serum cholesterol and triglyceride metabolism (7, 10, 12, 26).
There is growing evidence that supports our hypothesis that
increases in cholesterol concentrations increase the renal tox-
icity of AmpB, while an elevation in serum triglyceride levels
decreases AmpB-induced renal toxicity. Specifically, when
AmpB was administered to patients with leukemia (13) and
immunocompromised patients who exhibited lower plasma
cholesterol concentrations (,100 mg/dl) (21), AmpB-induced
renal toxicity was decreased. Chabot and coworkers observed
no measurable renal toxicity when AmpB was administered to
cancer patients who exhibited hypocholesterolemia (4). Our
preliminary findings with humans suggest that patients with
higher serum LDL cholesterol levels and in turn a greater
binding of AmpB with serum LDL are more susceptible to
AmpB-induced kidney toxicity (29). In this study, increased
AUC of AmpB in hypercholesterolemic rabbits administered
free AmpB was associated with increased renal toxicity. Simi-
larly, AmpB levels in renal tissue of these rabbits were greater
than those found in normolipidemic rabbits. In contrast, renal
toxicity was not observed in either rabbit group administered
ABLC, which is supported by similar levels of AmpB being
found in renal tissue (Table 2). Taken together with the li-
poprotein distribution data, it appears that the increased as-
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sociation of AmpB with lipoproteins in hypercholesterolemia
(Fig. 3A) magnifies AmpB-induced renal toxicity.

The pharmacokinetics and tissue distributions of ABLC
were not markedly altered in the presence of hypercholester-
olemia. Whereas the transport of free AmpB was influenced by
LDL cholesterol concentrations, preferential uptake of ABLC
into the reticuloendothelial system is most likely independent
of LDL cholesterol levels. Furthermore, we have observed that
a greater percentage of AmpB associated with serum HDL
when ABLC was administered to these animals. An increase in
LDL cholesterol levels did not alter this distribution (Fig. 3B).
In contrast to observations with free AmpB administration, no
change in renal toxicity was found with ABLC dosing. This
data is consistent with our previous work with rats (31) and
with others demonstrating a nephroprotective effect of AmpB
delivered in a lipid complex (13, 24).

Bhamra and coworkers have observed similar concentration-
time curves of AmpB and ABLC following administration to
rats (2) as we did following administration to rabbits (Fig. 2).
They further reported that when rat plasma was spiked with
free AmpB and incubated for 3 h at 37°C most of the drug was
associated with the VLDL and LPD plasma fractions. In ad-
dition, the distribution of released AmpB from ABLC resulted
in a greater association with the HDL fraction and less asso-
ciation with the VLDL fraction immediately after spiking.
More than 50% of AmpB from samples spiked with ABLC or
AmpB was associated with the LPD plasma fraction. These
findings are in disagreement with our results (Fig. 3). The
differences could be attributed to two factors: (i) their lipopro-
tein distribution was determined in vitro while our lipoprotein
distribution was determined in vivo and (ii) their studies were
completed in rat plasma while our studies were completed in
rabbit serum. Rabbits are the appropriate experimental ani-
mals to use when determining lipoprotein distribution because

the behavior and structure of rabbit lipoproteins (6) and LTP
I function (11) are similar to those for humans. However, the
behavior of lipoproteins in rats is very different from that in
humans. HDLs are the major carrier of cholesterol in rats
while LDL is the major carrier of cholesterol in rabbits and
humans (6). Furthermore, the activity of a lipid transfer pro-
tein (LTP I), a protein responsible for the transfer of serum
lipid among different lipoprotein subfractions (17) and of
AmpB from HDL to LDL (33), while measurable in rabbits
and humans, is minimal in rats (11).

In conclusion, we have demonstrated significant differences
in the pharmacokinetics, serum lipoprotein and tissue distri-
butions, and drug-induced renal toxicities of free AmpB in
hypercholesterolemic rabbits. However, the pharmacokinetics,
lipoprotein distributions, and extents of AmpB-induced renal

FIG. 2. AmpB serum concentration-versus-time curve on a log-linear graph following a single intravenous dose of AmpB or ABLC (1 mg/kg) to cholesterol-fed and
regular diet-fed rabbits. Data are shown as means 6 standard deviations (n 5 5).

TABLE 2. AmpB tissue distribution following a single intravenous
dose of free AmpB and ABLC (1 mg/kg) in control and cholesterol-

fed (0.5% [wt/vol] cholesterol) rabbitsa

Tissue

mg of AmpB/g of tissue for rabbit group administered drug

Control Cholesterol

AmpB ABLC AmpB ABLC

Kidney 1.07 6 0.17* 0.87 6 0.14 1.49 6 0.20*b 0.90 6 0.17c

Liver 2.54 6 0.54 4.81 6 0.86c 4.41 6 0.81b 2.74 6 0.51b,c

Lung 0.88 6 0.10** 2.72 6 1.19c 1.59 6 0.49*b 1.06 6 0.26**b

Spleen 3.50 6 1.65 6.85 6 1.73*c 2.26 6 2.01 3.57 6 0.58b

Heart 0.07 6 0.06 0.05 6 0.06 0.44 6 0.09b 0.10 6 0.06c

a Data are means 6 standard deviations (n 5 5 for all except those designated
by p [n 5 4] and pp [n 5 3]). Rabbits in the control group were fed a regular diet.

b P , 0.05 versus control rabbits.
c P , 0.05 versus free AmpB.
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toxicity following ABLC administration were unchanged in the
hypercholesterolemic model, suggesting an independence of
this delivery mechanism from serum lipoprotein cholesterol
levels.
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