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Abstract:

Background: The slimming drugs differ in their nature, where apple-lite is a fully natural substance,
mirapro-N is a chemical substance and tenuate is a synthetic foamy filler substance. The study aimed
to search the physiological and biochemical changes accompanied with these drugs on rats.

Methods: Forty adult male albino rats (130£20g) were divided into four groups, ten on each treated
group and ten for the control one. The apple-lite group treated with 3.5mg/100 g body weight, the
mirapro-N group treated with 0.14mg/100g body weight and the tenuate group treated with 0.1

mg/100 g body weight.

Results: The treated groups showed a significant changes in the lipid and protein profiles, enzymatic
activities, in the skin folds and the percentage of body weight compared to the control group.
In conclusion, the slimming drugs showed a change in skin folds thickness and in percentage of
organ’s weight to body weight and also showed a deflection in the investigated biochemical

parameters.
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Introduction:

Obesity frequently increased at the last
decade. It possesses a serious health hazard and
its treatment is often disappointing. Aronne
(1998) showed that since the withdrawal of the
anorectic agents, phentermine and fenfluramine
from the worldwide market, orlistat is at this time
the only drug approved by the European
community for treatment of obesity. Anorexic
drugs differ according to the mode of action.
Many authors study the safety, evaluation and
efficacy of ant obesity drugs of different mode of
action (Aronne 1998; Hvizdos and Markham ;
Scheen et al., 1999; Marks 2001). Accordingly to
Alemany et al., (2003) there are three major
classes of drugs for the treatment of obesity: (i)
inhibitors of food intake, which reduce hunger
perception and, consequently food intake, the
most  representative are centrally acting
neurotransmitters and intestinal or neural satiety
peptides; (ii) inhibitors of nutrient absorption,
which reduce energy disposal through a
peripheral gastro-intestinal mechanism and (iii)
thermogenic drugs, which increase energy
expenditure. However, the two long term use
drugs aresibu-tramine , an inhibitor of both
serotonin and norepinephrine reuptake and

orlistat, a lipase inhibitor that targets pancreatic
lipase and reduces absorption of fats. Orlistat is a
novel non-systemic treatment for obesity; it
inhibits lipases in the gastrointestinal tract,
preventing the absorption of approximately 30%
of dietary fats (Hvizdos and Markham 1999).
Dose of orlistat (120 mg, 3 times daily with each
main meal), is optimal. Gockcel et al., (2002)
concluded that sibutramine, orlistat and
metformine were all effective and safe
medications that reduce cadiovascular risk of
type-1l diabetes mellitus in obese females.
Overall, treatment with 10mg sibutramine is more
effective than orlistat or metformine therapy in
terms of weight reduction. Glazer (2001) stated
that the weight loss attributable to obesity
pharmacotherapy in trials lasting 36 to 52 weeks
was 7.9 kg for those receiving sibutramine resin,
43 kg for those receiving sibutramine
hydrochloride, 3.4 kg for those receiving orlistat
and 1.5 kg for those receiving diethylpropion
hydrochloride "tenuate". Physiological,
pathological and epidemi-ological  studies
strongly  support that anorexia induced
valvulopathy is attributed to specific serotogenic
properties of the fenfluramines. Orlistat (an oral
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intestinal lipase inhibitor and fat absorption
blocker) is a pancreatic lipase inhibitor, which
nonsystematically decreases gastrointestinal fat
absorption without affecting psychotropic drug
plasma levels (Hilger et al., 2002).

Conductier et al., (2005) revealed that3,4-meth-
ylene-N-methanep-hetamine or "ecstasy” is a
psychoactive substance, first described as an
appetite suppressant in humans inducing side
effects and even death. The study was designed to
investigate the effects of three different slimming
drugs and their side effects. In the present study,
slimming drugs of different sources, natural
(apple-fibers and gel) as apple-lite, synthetic-
foamy substance as tenuate and chemically as
mirapro-N are used to evaluate their effects on
physiological and biochemical parameters in
experimental rats.

Material and Methods:

Forty mature males albino rats weighing about
130+20g were used in this study. Animals were
kept under good ventilation and received
balanced diet and water ad libitum throughout the
experiment. The animals were then divided into
four groups; the first group was the control (10
rats) without treatment; the second, the third and
the fourth groups (10/group) received apple-lite
at dose of 3.5mg/100g, mirapro-N at dose of 0.14
mg/100g and tenuate at dose 0.1 mg/100g
respectively. All doses were calculated according
to Paget and Bernes (1973) and the drugs were
given orally for 30 consecutive days. After 30
days of treatment, 5 animals of each group were
decapitated, while the other 5 animals were kept
for 15 days (recovery period) without any
treatment. Blood samples were collected and
homogenized and sera were collected and kept at
-4°C for later biochemical analysis. Also the
tissue samples of brain, heart, liver, kidney, testis
and spleen were weighed and homogenized and

247

made 10% dilution with saline 0.9% NaCl and
kept at -4°C for later biochemical analysis.
Skin-fold and body weight:

The body weight of each rat was recorded at the
beginning of treatment period and at the end of
recovery period for calculation of the body
weight changes. Measuring of skin-fold thickness
was done after shaving hair at tested sites using
special micrometer according to the method of
Franzini and Grimes (1976).

Biochemical changes:

Acid phosphatase and non-prostatic acid phos-
phatase were determined according to the method
of Kind and King (1954). AST and ALT
activeties were accomplished using the method of
Reitman and Frankel (1975).

Lactic dehydrogenase (LDH) activity was deter-
mined according to Raabo (1963).

Albumin was evaluated according to the

method of Webster (1977), while total proteins
content were estimated using the Biuret method
as described by Doumas (1975).

Total lipids were determined according to the
method of Knight et al.(1972), while, trigly-
cerides were determined by the method of Rojkin
et al., (1974). Serum total cholesterol was deter-
mined as mentioned by Fossati and Medici
(1987).

Serum glucose determination was based on the
enzymatic method described by Siest and Schielf
(1981).

Statistical analysis:

The data recorded were expressed as meanzSD
and statistical and correlation analyses were
undertaken using the One-way ANOVA followed
by post-hoc LSD (Least Significant Difference)
test. A P value <0.05 was accepted statistically
significant. Statistical analysis was performed
with Statistical Package for the Social Sciences
for Windows (SPSS, version 10.0, USA).
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Results:

Table (1): Effect of anorexic drugs, apple-lite, mirapro-N and tenuate on skin-fold
thickness of gluteal, back and bely regions after treatment and recovery periods:

Groups | Treated period Recovery period

Parameters Control | Apple-lite | Mirapro-N | Tenuate | Control Apple-lite | Mirapro-N | Tenuate
Gluteal m+ 0.99+ 0.85+ 0.84+ 0.81+ 1.07+ 0.91+ 0.89+ 0.9+
(mm) SD 0.07 0.05 0.1 .07 0.1 0.04 0.74 0.07
- P >0.001 >0.001 >0.001 >0.01 >0.01 >0.05
S| Back m+ 0.85+ 0.73% 0.7+ 0.76% 0.96% 0.84+ 0.9+ 0.9+
E (mm) SD 0.06 0.06 0.1 0.1 0..04 0.06 0.07 0.03
Z P >0.01 >0.001 >0.05 >0.01 N.S. >0.05
» Belly m+ 0.6+ 0.56+ 0.5+ 0.48+ 0.6+ 0.56+ 0.5+ 0.48+
(mm) SD 0.05 0.04 0.04 0.03 0.1 0.04 0.04 0.03

P N.S. >0.01 >0.001 N.S. >0.01 >0.001

P >0.05 non-significant, P <0.05 significant , P <0.01 highly significant , P < 0.001 very highly significant

Table (2): Effect of anorexic drugs, apple-lite, mirapro-N and tenuate on the
percentage of organ weight/body weight after treatment and recovery periods:

Groups Treated period Recovery period
Parameters Control | Apple-lite | Mirapro-N | Tenuate | Control Apple-lite Mirapro-N | Tenuate
Brain m+ 1.6+ 1.6+ 1.52+ 1.68+ 1.82+ 1.68+ 1.64+ 1.76+
SD 0.0 0.1 0.13 0.08 0.04 0.13 0.11 0.06
e P N.S N.S N.S >0.05 >0.001 >0.05
2 [ Heart mz | 0.5t 0.48% 0.6= 0.46 0.58% 0.58¢ 0.6x 0.58
s SD 0.07 0.08 0.07 0.05 0.08 0.08 0.1 0.08
2 P >0.05 N.S N.S
8 | Liver mt | 3.9+ 4.6+ 4.62+ 4.76+ 4.38+ 4.74+ 4.72+ 4.8+
= SD | 0.2 0.97 0.61 1.01 0.51 0.3 0.26 0.27
5 P N.S >0.05 >0.05 N.S N.S
g Kidney | mz | 0.76+ 0.8+ 0.86+ 1.02+ 1.04+ 0.97+ 0.99+ 1.03+
b SD 0.3 0.1 0.13 0.08 0.08 0.11 0.02 0.1
< P N.S N.S >0.001 N.S N.S N.S
© | Spleen mz | 0.76% 0.8+ 0.84+ 0.84+ 0.72+ 0.8+ 0.64+ 0.72+
S SD | 0.15 0.22 0.18 0.15 0.13 0.16 0.13 0.18
o P N.S N.S N.S N.S N.S
S [ Testes mt | 2.1+ 1.8+ 1.58+ 1.58+ 2.32+ 2.38+ 2.04+ 1.88+
SD 0.4 0.16 0.08 0.15 0.18 0.19 0.27 0.08
P N.S >0.05 >0.05 N.S >0.05 >0.001

P >0.05 non-significant, P <0.05 significant, P < 0.01 highly significant , P < 0.001 very highly significant
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Table (3): Effect of anorexic drugs, apple-lite, mirapro-N and tenuate onprostatic and
total acid phosphatase, AST, ALT and LDH activities and plasma proteins after treatment
and recovery periods:

Groups Treated period Recovery period
Parameters Control Apple- | Mirapro-N Tenuate | Control Apple- Mirapro-N | Tenuate
lite lite

Prostatic acid | mz 2.3+ 2.5+ 2.8+ 3.08% 2.7+ 2.1+ 2.4+ 2.3+
phosphatase sSD 0.75 0.11 0.15 0.24 0.41 0.13 0.05 0.21

P N.S <0.05 N.S <0.01 N.S N.S
Total acid | m* 58+ 60.6+ 61+ 67.8+ 61.4+ 61+ 55.8+ 62.2+
phosphatase sSD 6 3.8 3.7 4.9 6.1 2.2 4.3 2.3

P N.S N.S <0.001 N.S <0.05 N.S
Serum AST mz 44.4+ 49+ 53.6% 60.4% 36.2+ 42.6% 33.8+ 45.4+

sSD 1.8 4.4 7.7 9.2 18 2.5 16.8 35

P N.S N.S <0.01 N.S N.S N.S
Serum ALT mz+ 40.2+ 43.2+ 45.4+ 39.6+ 36.6% 40+ 30.6x 34.6%

SD 1.1 1.6 1.8 19.6 4.2 1.2 1.3 3.5

P N.S N.S N.S N.S N.S N.S
Serum LDH mz+ 117+ 125.6+ | 131+ 154+ 105+ 128+ 139.2+ 161.2+

SD 5.9 3.7 7.1 11.4 5.1 7.6 4.3 11.3

P <0.05 <0.001 <0.01 <0.001 <0.001 <0.001
Serum albumin mz* 4.8+ 4.5+ 3.8+ 3.4+ 3.9+ 3.7 3.5+ 3.4+

SD 0.38 0.48 0.59 0.29 0.54 0.27 0.35 0.41

P N.S <0.001 <0.001 N.S N.S N.S
Serum globulin | m* 2.6+ 2.9+ 2.4+ 2.3+ 3.1+ 2.3+ 2.9+ 2.8+

SD 0.49 0.22 0.47 0.22 0.84 0.68 0.38 0.56

P N.S N.S N.S <0.05 N.S N.S
A/G ratio m# 1.8+ 1.7+ 1.6+ 1.5+ 1.8+ 1.7+ 1.6+ 1.5+

SD 0.3 0.12 0.61 0.23 0.3 0.12 0.61 0.24

P N.S N.S N.S N.S N.S N.S

P >0.05 non-significant, P < 0.05 significant, P <0.01 highly significant , P <0.001 very highly significant

Table (4): Effect of anorexic drugs, apple-lite, mirapro-N and tenuate on sera total
lipids, triglycerides, cholesterol and glucose levels after treatment and recovery

periods:
Groups [ Treated period Recovery period

Parameters Control | Apple-Tite | Mirapro-N Tenuate | Control | Apple-Tite Mirapro-N | Tenuate
Serum mE 366 348 346 334 366 348 783% 334%
total lipids Sb 11.4 8.3 11.4 11.4 11.4 8.3 13.9 11.4

P N.S N.S N.S N.S <0.01 N.S
Serum mE 94 B4 B2% B2% 96 TIZE TOIE TOOZ
triglycerides Sb 11.4 11.4 11.5 8.4 8.9 75 11.4 15.8

P N.S N.S N.S <0.01 N.S N.S
Serum mE T49% T35% T44%E 137 127% 86.4% 133% TI0.6%
cholesterol Sb | 114 14.1 11.4 8.4 6.7 6.7 45 54

P N.S N.S N.S N.S <0.05 N.S N.S
Serum mE 75 TIE 5.9% 353 5.9 6.4% 6.5F B.1F
protein Sb 0.77 0.69 0.45 0.35 0.86 0.42 0.35 0.46

P <0.001 <0.001 <0.01 N.S N.S <0.05
Serum mE B86.8% BI.6% 76% Si°E3 U8% U8% 86 85
glucose Sb 14 12.8 7.4 14.3 8.4 8.3 5.5 8.6

P N.S N.S N.S N.S N.S <0.05

P >0.05 non-significant, P < 0.05 significant , P < 0.01 highly significant , P < 0.001 very highly signif
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Discussion:

class. It is approved as an appetite
Phentermine (phenyl-tertiary-butylamine) is
an appetite suppressant of the amphetamine
and phenethylamine suppressant to help
reduce weight in obese patients when used
short-term and combined with exercise, diet,
and behavioral modification (Nelson and
Gehlert 2006). It is typically prescribed for
individuals who are at increased medical risk
because of their weight and works by helping
to release certain chemicals in the brain that
control appetite. Many authors recorded
harmful effects due to chemical drugs
fenfluramine, dexfenfluramine, look-alike,
3,4-methelene  dioxymeth-amphetamine
diethylepropion hydrochloride (Tenuate), D-
norpseudoephedrine (mirapro-N) and
sibutramine which prescribed as appetite
suppressant and obesity treatment
(Conductier et al., 2005; Nordheim et al.
2006) . In contrast, Games et al., (2000)
recorded no side effect for chemical drugs as
fenproporex, sibutramine and  orlisat
(xinical). The present study revealed
significant decrease of rat’s body weight
after 30 days of treatment with apple-lite,
mirapro-N and tenuate, while non significant
changes of body weight in the treated groups
were recorded after the recovery period.
Appetite suppressants loss efficacy when
given chronically. The mechanisms are
unknown . The present work showed that all
three treatments resulted in a significant
decrease in skin-fold thickness of gluteal,
back and belly regions of rats after treatment
period. This effect still exists after recovry
period except the skin-fold thickness of belly
region of apple-lite treated group which
showed insignificant change. These findings
agreed with and concomitant to the results of
body weight. Studies in healthy overweight
patients with or without type 2 diabetes have
shown that Orlistat helps with weight loss
properties and improves lipid levels and
glucose serum levels as well as insulin
concentration (Sjostrom et al. 1998). It may

therefore be particularly helpful in the
treatment of metabolic side-effects of
atypical antipsychotics as modification of
eating habits and increase in physical activity
are more difficult to investigate and would
thus represent additional burden for
immediate family members.

The hypophagic effects of sibutramine and
its metabolite are attributed in part to their a
1-adrenergic effects (Jackson et al. 1997).
Hindbrain adrenergic neurons orchestrate
multiple concurrent glucoregulatory respo-
nses involved in feeding and appetite control
(Ritter et al. 2006). Apart from the central
effects, a 2A adrenoceptors are involved in
the inhibition of subcutaneous fat lipolysis,
which favors weight gain(Langin 2006).
Sibutramine, a noradrenergic and serotone-
rgic reuptake inhibitor approved for the long-
term treatment of obesity, induces satiety,
prevents decline in metabolic rate associated
with hypocaloric diets (Hainer et al. 2006)
and causes weight loss especially when
combined with behavioral therapy (Berko-
witz et al. 2003; Hansen et al. 2001) .
However, there are large differences in
weight loss among individuals treated with
sibutramine. Sibutramine reduced the max-
imum calorie ingestion in a challenge meal
in humans (Vazquez Roque et al. 2007) and
fundic accommodation in dogs (Xu et al.
2002) suggesting that its effects on weight
loss may be mediated centrally (e.g., at the
appetite center) or peripherally by changing
satiation. The degree of weight loss at 4
weeks predicted weight loss at 12 weeks,
consistent with analysis of pooled data from
7 studies of sibutramine-induced weight loss
showing that 2 kg weight loss at 1 month has
high sensitivity but low specificity as an
indicator of long-term success among
nondiabetic subjects ( Finer et al. 2006). The
drug reduces food intake by increasing
satiety and attenuates the fall in metabolic
rate  which occurs during weight loss,
probably by stimulating thermogenesis.
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Several clinical studies assessing the
effectiveness and safety of sibutramine in
weight reduction and maintenance suggested
that sibutramine is overall a safe and well-
tolerated agent (James et al. 2000).

The present study showed insignificant
increase of liver enzymes, significant
increase in LDH and non-significant changes
in the lipid profile after 30 days of treatment
of rats with apple-lite, mirapro-N and
tenuate, while non significant changes of in
liver enzymes in the three treated groups
were recorded after the recovery period.
These may be due the drug attenuates the fall
in metabolic rate ( Finer et al. 2006).

Conclusion:

The changes in liver function enzymes (AST
and ALT, acid phosphatase) associated with
the treatment with apple-lie, mirapro-N and
tenuate suggested some restriction upon the
use of them even with the decrease in the
lipid profile, so it did not raise major safety
issues.
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