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SUMMARY: The aim of our study was to compare the nephrotoxic effects of liposomal Amphotericin B (Ambisome) and
Amphotericin B lipid complex (Abelcet) on rat kidneys at short (14 days) and long term (28 days) treatment applications. Thirty-six male
Wistar rats were included and divided into six groups (n=6). Groups 1 and 4 are composed as control groups by administrating intraperitoneal
(ip) 0, 9 molar Serum physiologic for a period of 14 and 28 days respectively. Group 2 and 3 are treated with 5 mg/kg Ambisome and 5
mg/kg Abelcet for 14 days respectively, Group 5 and 6 are treated with same agents for 28 days respectively. Then, the rats were
transcardially perfused, samples were taken from cortex and medulla regions of kidneys. The micrographs of group 1 and 4 were seen as
normal. For short term treatment, some morphological changes were seen in proximal tubule cells in group 3 whereas in group 2 the
graphs were observed as normal. However, after long term drug using in group 5 and 6 there were vacuolization, increased lysosomal
structures and deep basal folding’s into tubular cells lumen. These experiments establish that renal damage were seen in short and long
term use of Abelcet and long term use of Ambisome.
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INTRODUCTION

Invasive fungal infections have increasingly becomeommon (Hiemenz & Walsh, 1998). Moreover, it has been
a major cause of morbidity and mortality inreported that nephrotoxicity is the most common serious
immunocompromised patients like transplantsadverse effect of Amphotericin B (Gall al; Walsh &
chemotherapy and AIDS (Hiemenz & Walsh, 1998; Bodeixon; Denning & Stevens; Tollemar & Ringdén; Doubek
1988; Hiemenz & Walsh, 1996; Dismukes, 1988; Annassiet al, 2005; Mayeet al, 2002; Seabury & Dascomb, 1960).
1992). Amphotericin B is a natural antibiotic belonging té&cven in the setting of maximally tolerated doses of
the polyene group, isolated in 1955 from a strain of thdmphotericin B is frequently fails to control invasive fungal
actinomycete streptomyces nodosus and it is a key agentrifections, especially in the immunocompromised host.
the management of serious systemic fungal infections. D&erthermore mortality is high for neutropenic patients with
to its broad spectrum of activity with minimal developmeninvasive aspergillosis despite therapy (Hiemenz & Walsh,
of resistance, conventional Amphotericin B has been us&898, Walsh & Dixon; Denning & Stevens).
in the treatment of invasive fungal infections since 1960’s
(Hiemenz & Walsh, 1996; Gallt al.,1990; Walsh & Dixon, Amphotericin B is a highly lipophilic drug and in
1989; Denning & Stevens, 1990; Tollemar & Ringdén, 1995)he 1980’s it was effectively incorporated with lipids to form
However, Amphotericin B has been introduced clinically, iposomes or the lipid based structures (Tollemar & Ringdén;
number of acute and chronic toxicities have made thdi{z, 1964; Miller & Bates, 1969). Three lipid formulations
treatment with this drug difficult for patients to tolerateof Amphotericin B are available, which increases the
Infusion related reactions such as rigors, fever and chills dherapeutic index by decreasing the toxicity (Hiemenz &
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Walsh, 1996). These lipid-based formulas of Amphotericin After 14 and 28 days drug administration, the rats
B are as follow; Amphotericin B lipid complex (ABLC),were deeply anesthetized with ksilazin (10 mg/kg) and
liposomal Amphotericin B (L-AMB) and Amphotericin B ketamin (80 mg/kg) and transcardially perfused with 250
colloidal dispersion (ABCD). These lipids based on to havel 4% paraformaldehyde. From each kidney, the tissue
less nephrotoxic effects than conventional Amphotericin &mples were taken from the cortex and medullar regions
even at higher doses and they are in the early stages of clinidaich were 1 mm3 thick. The tissues were immediately fixed
trials (Doubelet al.; Prenticeet al 1997; Whiteet al., 1998). in 5% glutaraldehyde buffered at pH 7.4 with Millonig
Meanwhile, Suret al (2009) declared that lipid formulationsphosphate buffer for four hours, postfixed in 1% osmic acid
of Amphotericin B are independently associated with lefsr two hours, and embedded in araldite. Ultrathin sections
mortality compared with Amphotericin B deoxycholate. Priovere obtained from selected areas, stained with uranyl
studies were shown that there have been better tolerancaagftate and lead citrate, and examined with a Zeiss EM 900
these formulations, but no effectual data exist regarding tin@nsmission electron microscope.

comparison of ultrastructural effects of Amphotericin B lipid

complex (ABLC) and liposomal Amphotericin B (L-AMB)

in kidney. RESULTS

Therefore, the present study was undertaken to
investigate morphologically the effects of administration of We addressd the ultrastructural effects of
two separate Amphotericin B lipid formulations- Liposomaddministrating Amphotericin B lipid complex (ABLC) and
Amphotericin B (L-AMB, Ambisome) and Amphotericin liposomal amphotericin B (L-AMB) on rat kidney in the short
lipid complex (ABLC, Abelcet) on rat kidney at short anénd long time period.
long term application periods.
Electron Microscopic Findings

MATERIAL AND METHOD Groups 1 and 4 (Control groups):There were no apparent
damages in glomerular structures and renal tubules. The
spherical and elongated mitochondria were normal appearance

Thirty- six male Wistar rats (250-300g) were obtaineith the tubular epithelial cells. Endoplasmic reticulum cisternae,
from the Experimental Animal Center in Cukurovamall vacuoles and lysosomes were located between them.

University, in Adana in this study. This study was approved

by the Animal Care Committee and Ethics Committee ¢

Cukurova University. The animals were housed at an ave-#

ge ambient temperature of 2°C under a 12h light/12h §

dark cycle and food and water were providedibitum.

Amphotericin B lipid complex (Abelcet, Onko Inc; 100 mg g
kg). The animals were divided into 6 groups each includif
six rats:

Group 1: Rats were injected 9 % serum physiologic ip for £
days and saved as control group. £
Group 2: Rats were administered 5 mg/kg ambisome ip &
14 consecutive days. i
Group 3: Rats were injected ip 5 mg/kg abelcet for a perif#s
of 14 days E

for 28 days and saved as control group.
Group 5: Rats were injected ip with 5 mg/kg ambisome f1 4 g
28 days v R ' » B a

Group 6: Rats were injected ip 5 mg/kg abelcet for a periéd@. 1. Control groups normal proxnmal convoluted tubule. Nucleus
of 28 days. (N), mitochondria (M), lysosomes (L), brush border (BB). X6300.
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Fig. 2. Control group, normal glomerulus are seen.
Podocytes (Po), pedicles (Pe), glomerular basement
membrane (GBM). X8100.

High, thin and parallel microvilli were observed
on the apical surface of epithelial cells of tubules
(Fig. 1). Moreover, the ultrastructural examination
revealed normal glomerular basement membrane
and normal foot process organization (Fig. 2).

Group 2 (treated with Ambisome for 14 days)
Tubular cells appeared nearly normal. The
distribution, size and shape of mitochondria and
endoplasmic reticulum were normal both in
proximal and distal tubular cells (Figs. 3 and 4).
Glomerular structures and basement membrane
were seen normal as in control groups.

Group 3 (treated with Abelcet for 14 days):
Epithelial cells of proximal and distal tubules were
nearly normal. Nucleus, mitochondria,
endoplasmic reticulum were all normal in
morphological appearance. Moreover, on apical
cytoplasm lots amount of lysosomes and different
size of vacuolar structures were exhibited (Fig. 5).
In some cells, vacuolar structure was increased and
lytic areas were also seen in cytoplasm (Fig. 6).
Tubular and glomerular basement membranes
were normal.

Group 5 (treated with Ambisome for 28 days):
Vacuolar structures and lysosomes were increased
in proximal tubule epithelial cells. Most of these
cells, the basal laminae were seen in normal
thicknesses; in some proximal tubule cells deep
basal foldings were seen (Fig. 7). Some of the cells
made protrusion into the lumen. In these cells,
increased lysosomes were also seen (Fig. 8). In
distal tubule cells, same ultrastructural changes
exhibited like proximal tubule cells. In these cells
deep basal foldings were seen. Moreover, huge of
vacuolar structures were also found. These
different shaped vacuolar structures were rounded
with membrane whether, in cytoplasm place to
place they were incorporated to made large
vacuoles (Fig. 9). Glomerular capillary endothelial
cells and glomerulabasement membrane were
shown in normal histological structures.

Fig. 3. Group 2, proximal convoluted tubule are seen
normal as in control groups. Mitochondria (M),
lysosomes (L), brush border (BB), basal lamina (Bl).
X6300.
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Fig. 4. Group 2, distal tubule are seen normal.
Nucleus (N), mitochondria (M). X8100.

Group 6 (treated with Abelcet for 28 days):

In proximal tubule epithelial cells, vacuolar
structures were increased prominently. These
cells were rich of mitochondria and lysosomes.
The spherical and elongated mitochondria were
abundant. There was an increase in the spaces
between the interdigitations (Fig. 10). In distal
tubule epithelial cells, nucleus and the
organelles were shown in normal ultrastructure
(Fig. 11). In glomerular capillary endothelial
cells and glomerular basement membrane were
shown in normal histological properties.

DISCUSSION

In this paper, the renal toxicity profiles
of liposomal Amphotericin B (Ambisome) and
Amphotericin B lipid complex (Abelcet)
administrating following short and long time
periods have been described in experimental
animals. The results of these experiments
indicate that, both drug administrations cause
some morphological changes in the distal and
proximal convoluted tubule cells in rats.

Classical amphotericin B has disrupted
the function of tubular and vascular smooth
muscle cells by changing the permeability of
cell membranes and leads to various tubular
transport defects and vasoconstriction on blood
vessels (Doubek et.alSun et at Larabiet al.,
2004;Deray, 2002; Wasaat al., 1990;
Krejcirovaet al, 2004). It has been established
that lipid based amphotericin B is responsible
from transforming cell morphology, function
and intracellular transport system by the toxic
effect of the amphotericin B molecule (Doubek
et al.; Sawayat al, 1995). In our study, the
distribution, size and shape of mitochondria,
basal lamina and glomerulus were seen normal
both in proximal and distal tubular cells after
short and long-term administration of
Ambisome (Figs. 3 and 4) and Abelcet

Fig. 5. Group 3, proximal convoluted tubule.
Different size of vacuolar structures (V), lysosomes
(L), nucleus (N), brush border (BB). X6300.
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Fig. 6. Group 3, proximal convoluted tubule. Lytic
areas (asterix) are seen. Vacuoles (V), lysosomes (L),
brush border (BB). X6300.

compared to control groups (Figs. 1 and Fig
2). Doubeket al. colleagues reported
morphologic damages on kidney tubules and
in glomerulus. They indicate that despite the
severe morphological tubular damage, the
glomerular defect is functional. In addition, it
was determined that tubular destruction in the
cell cytoplasm with small vacuolar structures
and an increase in densities of peroxisomes
(Doubeket al; Lauschovét al, 2004). In our
experiments as well as glomerular structures
and basement membrane were seen normal in
both drugs after 14 and 28 day usage as like in
control groups (Fig. 2). However, some
morphological changes on apical cytoplasm
like lots number of lysosomes, lytic areas and
vacuolar structures in tubuler epithelium in rat
kidneys have been shown after in short-term
use of Abelcet (Figs. 5 and Fig. 6). By the way,
rats receiving short-term Ambisome showed
near normal tubular cells (Figs. 3, 4). On the
other hand after long-term Ambisome and
Abelcet administration vacuolar structure has
been shown increased (Figs. 9 and 10). It is
thought that this vacuolar structure considered
due to additional dilatations of endoplasmic
reticulum in kidney tubule cells (Mihats&t

al., 1998; Duncaret al, 1986). Basal folding
into the lumen has been shown also increased
after long term usage of both drug
administrations. Moreover, some of the cells
made protrusion into the lumen (Figs. 7-10).
Since, amphotericin B alters the transport
system of cell membranes, it can be speculated
that the basal folding may represent an increase
in the surface area of the basal plasma
membranes for the enhancement of the
membrane transport of the proximal tubule cells
(Sawayaet al). If a cell exposed to a toxic
substance; harmful substances accumulate in
the cell and breaks down the cell metabolism.
Itis known that, all of these harmful substances
which are accumulated in cytoplasm are a result

Fig. 7. Group 5, proximal convoluted tubule.
Cytoplasmic protrusion (arrow), deep basal folding
(asterix) are striking. Nucleus (N), lysosomes (L).
X10100.
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Fig. 8. Group 5, proximal convoluted tubule.
Cytoplasmic part contained nucleus (N) and
vacuoles (V) are made protrusion between
microvilli (Mv). X12400.

of degeneration of the organelles. These
harmful substances are removing from the
cell by lysosomes function. So we think that
lysosomal structures which are seen in the
proximal and distal tubule cells in our
investigation are developed due to the effect
of amphoterisin B incorporated with lipids,
like ambisome and abelcet.

In an experimental study it was
reported that, proximal tubule epithelial cells
were found more sensitive to nephrotoxic
influences of classical amphotericin B and
colloidal amphotericin B according to distal
tubule epithelial cells (Krejcirovat al).
When morphological findings in this paper
are taken into consideration, the cell
degeneration seen with ambisome using
seems to be less severe compared to abelcet
using. Furthermore, in our study it was
indicated that, after short-term ambisome
treatment proximal and distal tubule
epithelial cells, nuclei and organelles were
observed in normal structure. However, only
changes were observed in proximal tubule
cells in Abelcet group (Fig. 11). After long-
term treatment, vacuolar and lysosomal
structures were increased in only proximal
tubule cells in abelcet group, butin long term
using Ambisome, some morphologic
changes were observed in proximal and
distal tubules (Figs. 8 and Fig 9). The
differences observed in proximal tubule were
significantly higher than distal tubules. It can
be assumed, that proximal tubule epithelial
cells were more sensitive to both formulas
than the distal tubule cells. According to
these data, it could be thought that lipid
formulations of amphotericin B might
change the kidney function due to
amphotericin B molecule’s acute effect.

Fig. 9. Group 5, distal convoluted tubule.
Increased vacuoles (V) and deep foldings (asterix)
are noticed. X6300.
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In summary, the main ultrastructural
findings were vacuolization and increasing
lysosomes in tubular cells in Abelcet using at short
and long time and only after long time use of
Ambisome. Thus, our findings pointed out the risk
of increased morphological changes due to short-
long term use of the lipid based amphotericin B
antifungal agent, Abelcet and long term use of
Ambisome. In conclusion, although lipid based
amphotericin B agents are effective in invasive
fungal infection management, their toxic effects
should be kept in mind during long-term usage.

MUTLUAY, S. D.; KARAKAS, P.; TASOVA, Y;
METE, U. & BOZKIR, M. G. Comparacion de la
anfotericina B complejo lipidico (Abelcet) y la
anfotericina B liposomal (AmBisome) en el rifién de
rata: una evaluacion morfologicet. J. Morphol.,
30(2)559-566, 2012.

RESUMEN: El objetivo de nuestro estudio fue
comparar los efectos nefrotoxicos de la anfotericina B
liposomal (AmBisome) y anfotericina B en complejo
lipidico (Abelcet) sobre rifiones de ratas, en el trata-

Fig. 10. Group 6, proxmal convoluted tubule. Increased vacuoles (Viniento de aplicacion a corto (14 dias) y largo plazo (28
lysosomes (L), mitochondria (M) and deep foldings (asterix) are seen. X63Qf{gs). Fueron incluidas en el estudio 36 ratas Wistar

. el

Nucleus (N) and mitochondria (M). x10100.

machos, divididas en seis grupos (n = 6). Los Grupos 1
y 4 fueron grupos de control mediante la administra-
cion intraperitoneal (ip) de 0, 9 Molar de suero fisiol6-
gico durante un periodo de 14 y 28 dias respectiva-
mente. Los Grupos 2 y 3 fueron tratados con 5 mg/kg
de Ambisome y 5 mg/kg Abelcet durante 14 dias res-
pectivamente, y finalmente los grupos Grupos 5y 6
tratados con los mismos agentes durante 28 dias, res-
pectivamente. Luego, las ratas fueron perfundidas via
transcardiaca, y se tomaron muestras de la corteza y la
médula renal. Las micrografias de los grupos 1y 4 se
observaron normal. En el tratamiento a corto plazo, al-
gunos cambios morfoldgicos se observaron en las cé-
lulas del tibulo proximal en el grupo 3, mientras que
en el grupo 2 los gréaficos se observaron normales. Sin
embargo, después de utilizar la droga a largo plazo en
los grupos 5 y 6 hubo vacuolizacion, aumento de las
estructuras lisosomales y un profundo plegamiento
basal de las células del lumen tubular. Estos experi-
mentos establecen que el dafio renal se produce en el
uso a corto y largo plazo de Abelcet, y largo plazo de
Ambisome.

PALABRAS CLAVE: Anfotericina B
formulaciones lipidica; Rifion de rata;
Nefrotoxicidad; Ultraestructura.

) & SR L | N (WL
Fig. 11. Group 6, distal convoluted tubule is seen normal appearance.
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