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Background: Ecstasy is used to improve mood and cordiality; however, based on some reports, it is neurotoxic to human users.
Objectives: Because of the euphoria induced by MDMA (3,4-methylenedioxymethamphetamine) on the users, its consumption is
increasing in almost all countries. This study was carried out to determine the effects of ecstasy administration in rats’ blood sugar, lipids
profile, and liver function tests.

Materials and Methods: The experiment was performed using 50 mature Wistar-Albino male rats. The rats were divided into five groups
(n=10). Sham control group (A), received tap water and ordinary rodent diet. The control (B) was administered saline but tests group C,
D1, and D2 received single dose and multiple doses of MDMA, respectively. After experimental period, animals were deeply anesthetized by
diethyl ether, sacrificed and the blood samples were collected for the evaluation of blood glucose, serum lipid and aspartate transaminase
(AST), alanine transaminase (ALT), and alkaline phosphatase (ALK-P). Data were expressed as mean + SD and statistical difference was
considered significantat P < 0.05.

Results: In C group, the values of blood sugar (193.8 + 11.6 mg|/dL), low density lipoprotein (LDL) (19.2 £ 7.9 mg/dL), and cholesterol (76.1 £
10.6 mg/dL), were significantly increased compared with those of control Aand B (135 £12.7), (140 £18.8),and (45.4 £ 9.8),(49.8 £ 2.1) (49.4 £
10.6) groups. However, aspartate transaminase (AST) and alanine transaminase (ALT) were significantly increased in groups D1(145.8 +14.7
UJL),(91.1£8.1U|L),and D2 (159.4 +13.8 U/L) and (75.4 £ 7.8) compared with those of group A (107.2+ 8.1),(45.4 £ 9.8), B(79.8 £12.1), (49.8 £ 2.1),
and C(115.6 £17.5), (52.1+ 7.6 U/L). Cholesterol and LDL increased in groups C and D compared with group A.

Conclusions: These results indicated that chronic administration of MDMA affects liver as well as lipoprotein profile in male rats. The
exact mechanism of action needs further investigation.
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1. Background

Ecstasy or 3,4-methylenedioxymethamphetamine  increase in the level of plasma cortical, dehydroepian-

(MDMA), one of the amphetamine components, has
been widely abused as a recreational drug. Researchers
have shown that ecstasy is a neurotoxic agent for do-
paminergic and serotonergic neurons, lowering 5-HT
transporters (1, 2). Moreover, they have found that MDMA
side effects include hyperthermia, rhabdomyolysis, and
cardiac dysrhythmias (3, 4). Besides, its users have linked
hepatitis and liver induced injuries to the presence or ab-
sence of MDMA systemic features. Ecstasy hepatotoxicity
can be identified in various levels and seems to manifest
with different intensities, ranging from mild hepatitis
with spontaneous resolution to fulminate liver failure,
requiring liver transplantation (5, 6). The MDMA induced
dopamine consumption result in releasing 5-HT striatum
so thatits depletion has been assessed (7). Reports carried
out have observed serotonin transport and serotonergic
terminal loss among ecstasy users (8).

According to Passie et al. MDMA causes significant

drosterone (DHEA), and protection. However, Ecstasy, in
contrast to sensual enhancement and affection emotion,
hinders adverse sexual drive and functioning (9), which
is associated with the probable threat of life (10, 11). Ac-
cording to Ninkovic et al. super oxide dismutase (SOD)
activity increased in the liver of animals after treatment
using a single dose of MDMA, while chronically treated
animals exhibited increase in SOD activity after receiv-
ing the optimum dose (12). Investigations by Connor et
al. showed that MDMA administration induced rapid and
persistent suppression of user’s immune system (13).

2. Objectives

Despite the status of worldwide ecstasy abuse, it is non-
toxic for humans. The study was carried out to determine
the effects of ecstasy tablet administration on blood
sugar, lipid profile, and liver functionality tests using the
male rat model.
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3. Materials and Methods

3.1. Study Population

This experimental study was conducted on 50 adult (5-7
months old) male Wistar-Albino rats. All experimental
rats (weighing 200-250 g) were separately caged (one rat
per cage). Animals were maintained under a standard en-
vironment at a temperature of 22 +2°C, 12 h:h light/dark
cycle. Animals had a standard rat chow; food and water
were provided ad-libitum. The rats were acclimatized for
5 days, then divided into five groups (n =10).

3.2. Protocol of the Experiment

Ecstasy tablets were purchased from street narcotic ven-
dors. The range of tablet weight was 200 * 2 mg. Five ec-
stasy tablets were analyzed in Tehran laboratory doping
by GC/MS and gas chromatography (Agilent GC5973 Agi-
lent MS 6890 USA). After analysis, percentage of the puri-
fied ecstasy in a tablet was found to be 60 + 2 mg. Other
components of the tablets were filler, lubricant, sweet-
ener, color blinder, and disintegrate agents. tablets had
been dissolved in normal saline 0.9% before they were
diluted in an appropriate dose.

Rats in sham control (A) received standard rat chow and
tap water. Control (B) received saline 0.9% (200 pL) (ga-
vages). Group C was supplied with a single dose of MDMA
tablet solution (20 mg/kg) (gavages). Eight hours prior
to sacrifice, their blood samples were collected (8 hours
MDMA exposure) (14). Group D1 received repeated dose
of MDMA tablet solution (20 mg/kg/d) for 14 days. Group
D1was sacrificed 8 hours after the end of their treatment.
Group D2 received repeated dose of MDMA tablets solu-

tion (20 mg/kg/d gavages) for 14 days and was sacrificed 1
week after the last intake (14).

3.3.Blood and Data Collection

At the end of the trial, the rats were sacrificed by cervi-
cal decapitation under ether anesthesia, and blood sam-
ples were collected from the cervical vessels. Serum AST
and ALT, fasting blood sugar (FBS), triglyceride (TG), and
total cholesterol (TCH) levels were measured using the
standard methods adapted for RA1000 analyzer (Techni-
con, USA) after calibration by Pars Azmon kit [ran. Serum
high density lipoprotein (HDL) was measured by pre-
cipitation of non-HDL lipoprotein with dextran/MgsoO,,
followed by enzymatic cholesterol assay. Low density li-
poprotein (LDL) was calculated according to Friedewald
equation (15).

3.4. Statistical Analysis

Data were analyzed using SPSS 11.0. Analysis of variance
was used to compare the treatment groups while Tukey
multiple comparison test was applied to compare treat-
ment with control groups. P values less than 0.05 were
considered significant.

4. Results

Our results indicated that blood glucose level, in-
creased significantly in group C and group D1 compared
with other groups (Table 1). Low density lipoprotein (LDL)
in group C increased significantly compared with other
groups (Table 2). Serum alanine transaminase (ALT) and
serum aspartate transaminase (AST) in group D1 and D2
were significantly higher than other groups (Table 1).

Table 1. Effect of Single and Multiple Dose Administration of Ecstasy on Blood Sugar and Serum AST, ALT and ALK-P in Male Rats (n =

10)® b
(A) (B) (©) (D1) (D2)
BS, mg/dL 135.9+12.7 140 +£18.8 193.8 £11.6 176 £12.3 152.1£11.2
ALT, U[L 45.4+9.8 49.8+21 52.1+7.6 91.1+8.1 75.4%+7.8
AST, U/L 107.2£8.1 79.8 +12.1 115.6 £17.5 145.8 £14.7 159.4+13.8

2 Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; BS, blood sugar.

P<0.05.

Table 2. Effect of Single and Multiple Dose Administration of Ecstasy (MDMA) on Lipid Profile in Male Rats (n =10) & b

(A) (B) (D1) (D2) P Value
LDL( mg/dL) 91+4.6 102437 19.247.9 12443 83+5.9 <0.01
HDL(mg/l) 37.6+7.7 453+13.9 42.8+3 48.8+12.8 46.9+8.38 >0.05
Chol (mg/l) 59.1+12.1 49.4+10.61 61.6+7.5 76.1+14.7 60.1.+5.6 <0.02
TG ( mg/dL) 59.1+12.1 69.4+10.7 71.6+7.5 76.1+16.6 66.5+13.3 >0.05

a Abbreviations: LDL, low density lipoprotein; HDL, high density lipoprotein; Chol, cholesterol; TG, triglyceride.

P<0.05
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5. Discussion

Our findings in this study pointed out that acute and
repeated administration of ecstasy (MDMA), (20 mg/kg)
caused a significant increase in blood sugar, serum ala-
nine transaminase (ALT), aspartate transaminase (AST) in
group D1. Our findings revealed that blood glucose in-
creased after a single dose of MDMA administration in
group Cand itis consistent with the findings of Graham et
al. (16), that serum corticosterone and glucose increased
significantly after an acute exposure to MDMA, in male
and female rats. This response might be due to the effects
of MDMA on hypothalamic-pituitary-adrenal (HPA) axis,
which affects the serum corticosterone and glucose levels.
In axis stress, catecholamine release causes epinephrine
increase which leads to potent stimulatory effects on glu-
cose production, mainly by enhancing hepatic glycoge-
nolysis (17), resulting in blood sugar increase.

Investigation revealed that a cooperative contribution
of monoamines such as dopamine and serotonin in the
cyclic centre of secretion releases gonadotropins, which
makes up a base for forming adaptive (sexual, feeding, and
aggressive-defensive) behavior and stress reaction (18).
Moreover, studies exhibited a significant prevalence of
DNA injuries in sperms, tubular degeneration, and inter-
stitial edema in male rats with chronic exposure to MDMA
(19). Acute MDMA has some dominant neurohormonal ef-
fect such as increasing oxytocin, testosterone, and other
hormone levels, which may facilitate psychotherapy.

On the other hand, MDMA administration is followed by
a period of neurochemical recovery when low serotonin
levels are often accompanied by lethargy and depression
(20). Soto-Montenegro et al. (21) reported that a single
dose of MDMA had hypoglycemic effects on rats, but re-
peated doses of MDMA did not alter their blood glucose
level (22). However, our findings are not consistent with
those of Soto-Montenegro et al. (21). This difference might
be due to different dosages of ecstasy and their adminis-
tration time. Our results are similar to those of Pourah-
mad et al. (23) who reported that metabolic reductive
foundation of MDMA could probably induce liver toxic-
ity through a mitochondrial/lysosomal toxic in isolated
rat hepatocytes. On the other hand, our result is similar
to those found by Pachmerhiwala et al. (24) that MDMA
administration in rats caused an increase in blood glu-
cose level in multiple brain regions. and the fact that this
response involves both serotonergic and noradrenergic
mechanisms by increased glycogenolysis.

Our study showed that repeated doses of MDMA ad-
ministration caused an increase in AST and ALT value in
group D1 compared with the control group. This finding
is consistent with findings of Pontes et al. in 2010 (25)
who reported that MDMA and ethanol are mainly metab-
olized in the liver with formation of toxic metabolites.
In addition, our conclusion is in agreement with that
of Ninkovi et al. (12) reporting that single and repeated
administration of MDMA cause increased hepatic oxide-
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reductive status in the ratliver. Andreu et al. (5) explained
that ecstasy was the most common substance targeting
liver damage in patients under the age of 25. Custodio et
al. (26) reported that MDMA and 4-methylthioamphet-
amine (MTA) induce different systemic and organ-specif-
ic effects like hepatotoxicity.

The mechanisms underlying MDMA and MTA-induced
hepatotoxicity are multifactors. Beitia et al. (14) reported
that ALT and AST serum activities as indicators of liver
injury and their value did not alter 3 hours after a single
dose of MDMA administration, but a significant increase
in ALT and AST activities happened 6 hours after repeated
dose administration. AST and ALT are liver enzyme mark-
ers, which indicate the health condition of these struc-
tures. Their significant increase observed in D1 and D2
compared with other groups is an indication of organ
disruption (14). They also showed that repeated adminis-
tration of MDMA resulted in liver injuries by increasing
liver enzymes, which may lead to liver necrosis. ALK-P val-
ues in group D1, D2 and C were not significantly different
to those of A and B, a major indicator of liver cholestasis.
The findings, however, showed that chronic repeated
dose did not induce cholestasis in the liver of treated
groups of D1 and D2. Our findings pointed out that oral
dose administration of ecstasy increased blood glucose
and damaged liver, which results in liver necrosis. How-
ever, the mechanism behind the action is unknown yet.
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