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ABSTRACT
EE e (olV[gle IETI e NGO [EMI\EE| Ecstasy is one of the most famous derivatives of

amphetamine. The aim of the present study was to evaluate the effects of vitamin E on
ecstasy-induced kidney histological damage in mice.

This study included five weeks of intervention on 28 male albino
mice that were divided into four groups: control, ecstasy (10 mg/kg ecstasy
intraperitoneally), ecstasy + vitamin E 150 mg/kg through gavage), vitamin E solvent (olive
oil). Kidney tissues were evaluated histologically by H&E and Masson’s trichrom staining
methods. Serum urea and creatinine levels were also measured.

Tissue changes were indicative of kidney tissue disorder in the ecstasy group.
Evaluation of renal fibrosis showed that in the ecstasy group, large areas of fibrosis were
seen in the kidney tissue, and in the glomerular structure and renal tubules. On the other
hand, the degree of fibrosis in the group receiving vitamin E was significantly lower
compared with the ecstasy group. Also, taking ecstasy caused a significant increase in
serum creatinine and urea compared to the control group. However, vitamin E improved
these conditions.

Ecstasy consumption can lead to glomerular infiltration, Bowman capsule
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Extended Abstract
Introduction

cstasy (3,4-methylenedioxymethamphetamine,
MDMA) is one of the most famous derivatives

of amphetamine. It has been described as ‘the

love drug’ and is also known under a number of
other names. Ecstasy is an illicit drug that has been
increasingly abused by the young. It was established as a
popular drug at ‘rave’ parties and is taken for its mood-
enhancing properties. Initially, the body experiences
hyperthermia and hyperactivity, which are caused by the
increase of serotonin in both the central nervous system and
the sympathetic nervous system. Vitamin E is a lipid soluble
antioxidant preventing damage to membranes and an
essential micronutrient with an antioxidant activity. Vitamin
E is absorbed via the lymphatic pathway and is transported
into the systemic circulation in association with
chylomicrons. After absorption, vitamin E is stored chiefly
in the liver, and it could decrease the lipid peroxidation and
restore antioxidant enzyme activities in kidney. This
molecule protects the cell membrane from lipid
peroxidation, which is induced by overproduction of ROS
and reactive nitrogen species. The aim of the present study
was to evaluate the effects of vitamin E on ecstasy-induced
kidney histological damage in mice.

Methods

Twenty-eight adult male mice (20 +25 g) were obtained
from the Animal Laboratory of Urmia University of Medical
Sciences. The protocol of animal care was in accordance
with a guideline provided by the National Institute of Health
(NIH No. 85-23, revised 1996), and all experimental
procedures were approved by the Ethics Committee of
Urmia University of Medical Sciences. Animals were kept
under standard laboratory conditions (12:12 light/dark cycle,
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temperature 25+ 2°C, relative humidity 55-65%). The
animals had free access to food and tap water. In this
experiment, 28 mice were divided into 4 groups as follows:

Group 1 (control, n=7, normal saline intraperitoneally)
Group 2 (Ecstasy, n=7, 10mg/kg ecstasy).

Groups 3 (Ecstasy+E, n=7, 10mg/kg ecstasy and 150
mg/kg vitamin E by gavage).

Group 4 (Solvent, n=7, Vitamin E solvent by gavage)

The intervention involved three days a week continued
for five weeks. Kidney tissues were removed, and all fat
tissue which surrounded the kidney were excised. The
animals were euthanized with anesthetic overdose to collect
blood samples and isolate the kidney.

The histological samples were fixed in 10%
formaldehyde. Then the paraffin blocks from each groups
were made, and kidneys were sectioned frontally with 5-7
micron thickness. Afterwards, they were stained with H&E
and Masson's trichrome for histopathological evaluations
under a light microscope with 400x and 10X magnifications.
In order to evaluate the effectiveness of treatments, the
serum levels of kidney enzymes, i.e., creatinine and urea,
were evaluated using colorimetric assay with commercial
kits (Pars Azmoon, Iran).

Results

Ecstasy administration resulted in a significant (p<0.05)
increase in serum levels of kidney injury-specific enzymes,
namely creatinine and urea, compared to the normal control
group (Fig.1). However, vitamin E improved these
conditions and decreased serum level of these enzymes in
the Ecstasy+E group significantly.

0
Control
Figure 1. The concentration of serum creatinine level in all groups.

versus control group on the same day; P <0.05.*
versus Ecstasy group on the same day; P <0.05.

Solvent Ecstasy Ecstasy+E
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Figure 2. The concentration of serum urea level in all groups.
versus control group on the same day; P <0.05.*
versus Ecstasy group on the same day; P <0.05.

Ecstasy Ecstasy+E

Figure 3. The effect of vitamin E on kidney structure after administration of ecstasy. The H&E-stained sections of the kidney belonging to normal
(A, Al), Ecstasy (B, B1), Ecstasy+E (C, C1) and Solvent (D, D1).10X and 40X.

Tissue changes were indicative of kidney tissue injury in
the ecstasy group. Paraffinized sections of the kidney were
prepared to assess the histopathological analysis. Ecstasy
group showed an inflammatory cellular accumulation of
mainly neutrophils, gradual loss of nuclei and some cells
with two nuclei, edema in renal capsules, and coagulation.
Following administration of vitamin E, the treatment group
(Ecstasy+E) promoted histological features close to the
normal group, and the regeneration process was more
obvious in the treated group.

Evaluation of renal fibrosis showed that in the ecstasy
group, large areas of fibrosis were seen in the kidney tissue,
and in the glomerular structure and renal tubules. On the other
hand, the degree of fibrosis in the group receiving vitamin E
was significantly lower compared with the ecstasy group.

Conclusion

The present study was conducted to evaluate the
protective effects of vitamin E on histological structure and
fibrosis of kidney and reduction of creatinine and urea.

Severe hyponatremia after MDMA administration is
caused by inappropriate secretion of the antidiuretic
hormone. In addition to fatal hyperthermia, rhabdomyolysis
causes acute renal failure. It has been reported that urine
alkalization could reduce the ability of the kidneys to remove
the MDMA.

Substances produced by many metabolic compounds
can accumulate inside kidney tubules and lead to oxidative
stress. Alpha-methyldopamine and 5-(glutathione-S-yl)
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are products of methylation of MDMA that lead to
oxidation and production of o-quinone, which is highly
toxic to renal proximal tubules. On the other hand,
oxidative stress in the kidney can be caused by oxidation
of myoglobin in kidney cells.

Vitamin E is a substance with chemoprotective effects,
and mice that received this vitamin showed a significant
decrease in creatinine and urea levels after administration of
malondialdehyde (MDA) and a decrease in kidney fibrosis.
Additionally, the treatment restored the normal histological
architecture, and our obtained data revealed that vitamin E
protects against the MDMA-induced kidney injury probably
through the reduction of BCL2 expression.

It has already been shown that the use of vitamin E can
significantly moderate cell infiltration rate coincided with
faint edema. The reduction of fibrosis and collagen
deposition has also been confirmed.

The results of the present study showed that serum
creatinine and urea increased significantly in the ecstasy
group, while in the group receiving ecstasy along with
vitamin E, this level was lower. In addition to its role in
kidney protection against lipid peroxidation, vitamin E can
lead to the regeneration of many free radicals in a non-
enzymatic manner.

In conclusion, ecstasy consumption can lead to
glomerular infiltration, Bowman capsule injury, and renal
fibrosis. In contrast, vitamin E treatment after taking ecstasy
can significantly inhibit the progression of injury.
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