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Background. Because of the growing incidence of obesity, the use of synthetic antiobesity medicines as weight-loss agents has
grown in popularity, although their usefulness has yet to be established. Two of such medicines are Aplex and Venera. This study is
designed to determine the potential dangers of Aplex and Venera on certain biochemical and physiological indicators in obese
adult male rats. Methods. Twenty-one obese male albino rats (9 weeks old and having a body mass of 220 + 20 g) were divided into
three equal groups: the control group (vehicle treatment), the Aplex group (0.1 mg/kg/day) for 30 days, and the Venera group
(0.1 mg/kg/day) for 30 days. Results. The values of serum glucose, insulin, homeostatic model assessment of insulin resistance
(HOMA-IR), total protein, total cholesterol (TC), high-density lipoprotein (HDL), very-low-density lipoprotein (VLDL), TC/
HDL ratio, testosterone, thyroxine (T4), and leptin did not differ significantly between the treated and control groups. In contrast,
the treated groups had substantial changes in bodyweight, serum alanine aminotransaminase (ALT), aspartate amino-
transaminase (AST), albumin, globulin, albumin/globulin ratio (A/G ratio), triglycerides (TG), low-density lipoproteins (LDL),
LDL/HDL ratio, urea, creatinine, and triiodothyronine (T3) levels. Conclusion. The findings indicate that Aplex and Venera have
negative impacts on crucial biochemical and physiological indicators, particularly liver and kidney functioning.

1. Introduction

Obesity is a major worldwide health issue that can affect both
sexes during childhood, adolescence, and adulthood [1]. 600
million individuals worldwide are obese, while overweight
adults account for 19 billion people [2]. A sedentary lifestyle
and poor eating habits are the main causes of obesity leading
to glucose intolerance, diabetes, hypertension, dyslipidemia,
nonalcoholic fatty liver disease, coronary heart disease, and
renal illnesses [3, 4].

Over the last few years, the use of antiobesity medicines
to lower bodyweight by reducing food consumption or
absorption or boosting energy expenditure has garnered

attention [5]. The current antiobesity medicines have un-
favorable side effects in high-risk cardiac patients, including
pulmonary hypertension, valvular heart disease, psycho-
logical side effects, and an increased risk of heart attack and
stroke [6].

Aplex is a popular slimming medication with an apple
flavor. It comprises psyllium husk powder, apple juice,
grapefruit juice, chromium, vitamin C, apple flavor, and
sucralose. Psyllium husk, the main component of Aplex, has
been utilized since prehistoric times throughout the world.
Psyllium husk is the cleansed, dried seed coat separated from
the seeds of Forska’s Plantago ovate by winnowing and
thrashing [7]. Psyllium, as a fiber, can help to avoid obesity
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and its consequences [8]. Sucralose, one of the most recent
artificial sweeteners, is also present in Aplex [9].

Venera is another slimming medicine with a pineapple
flavor and a dietary fiber supplement (psyllium husk) that is
high in chromium and vitamin C. Chromium, the main
component of Venera, is a trace mineral that has a function
in carbohydrate, lipid, and protein metabolism [10].

The purpose of the current study is to see if the slimming
medications Aplex and Venera have any detrimental impact
on various biochemical and physiological markers that
represent the metabolic condition of obese adult male albino
rats.

2. Materials and Methods

2.1. Experimental Animals. Due to the variable nature of
female data caused by hormonal fluctuations associated with
the female estrous cycle, the current study was conducted on
male rats only. Twenty-one male albino rats weighing 220 g
with an average age of 9 weeks were used in this investi-
gation. Rats were acquired from the Nile Pharmaceutical
Company’s animal house (Cairo, Egypt). They were kept in
well-aerated polypropylene clear cages with seven rats in
each cage, in a room with controlled conditions (a 12-hour
light/dark cycle, a temperature range of 25 + 2°C, and relative
humidity of 55+ 5%). For two weeks, they were provided
with free access to a standard laboratory diet (54% carbo-
hydrates, 22% proteins, 4.5% fat, 8% fibers, and 5% vitamins
and minerals) and water before the commencement of the
experiment, allowing them to adjust to the new habitat and
detect any apparent signs of pathology.

All experimental procedures were performed in con-
formity with the principles and guidelines of the Ethics
Committee of the Faculty of Science, Al-Azhar University,
Cairo, Egypt, that conformed to the “Guide for the Care and
Use of Laboratory Animals” published by the US National
Institutes of Health (NIH publication no. 85-23, 1996) for
the use and welfare of experimental animals.

2.2. The Applied Drugs. Aplex in the form of sachets (10 g/
sachet) was purchased from MedCare for Pharma Clinic Co.
Registration number 6604/2016; while, Venera sachets (7 g/
sachet) were purchased from Pharma Zad, Industrial Area,
Badr City, Cairo, for Advocure Pharmaceuticals.

2.3. Experimental Design. All rats utilized in this study were
obese, with an average weight of 220+20. They were

HOMA - IR = fasting serum insulin (4IU/ml) x

2.6.2. Protein Profile. Using BioMerieux kits from France,
total protein and albumin levels were assessed, and the
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separated into three equal groups of seven animals each, as
follows:

Group I (control group): throughout the experiment,
each rat was given daily deionized distilled water
(vehicle of Aplex and Venera) in the same manner as
the treated groups

Group II (Aplex group): each rat was treated orally with
Aplex at a dosage of 0.1 mg/kg/12 hours for 30 days.

Group III (Venera group): for 30 days, each rat was
given Venera orally at a rate of 0.1 mg/kg/12 hours.

Based on normalization of dosage to the body surface
area, an allometric scaling approach was applied to convert
the pharmacological dose of Aplex and Venera from human
to rat species [11].

2.4. Bodyweight (BW) Assessment. The animals were
weighed each week of the experiment, and the initial and
final assessments were determined. The following formula
was used to calculate the percentage (%) change in body-
weight (BW):

final BW — initial BW

% change of the BW = T TBW x100. (1)
initia

2.5. Collection of Sera. 'The animals were starved overnight at
the end of the treatment period and afterwards anesthetized
by light pentobarbitone anesthesia. Capillary tubes were
used to obtain blood samples from the retroorbital venous
plexus. The serum was separated by centrifuging the col-
lected blood for 10 minutes at 5000 rpm, and the separated
serum was aliquoted in an Eppendorf tube and kept frozen at
—20°C until analysis.

2.6. Determination of Serum Biomarkers

2.6.1. Pancreatic Function Biomarkers. Serum glucose
concentrations were assayed following the glucose oxidase
method [12]. Whereas, enzyme-linked immunosorbent as-
say (ELISA) kits (Abcam, catalog number: ab273188) were
used to quantify serum insulin levels. The homeostatic
model assessment of insulin resistance (HOMA-IR) was
estimated using a free online calculator (HOMA Calculator,
Version 2.2.3, Diabetes Trail Unit, The University of Oxford,
Oxford, UK) depending on the following equation [13]:

fasting serum glucose (mmol/L)

225 ®

concentration of serum globulin was calculated applying the
following formula:
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(8 _ . (8 . (8
Globulin ( dl) = total protein ( dl) albumin ( dl)' (3)

2.6.3. Lipid Profile. Total cholesterol (TC), triglycerides
(TG), and high-density lipoprotein (HDL) were measured
according to the procedure describe by Allain et al. [14],

Friedewald’s equation: LDL (

Fossati and Prencipel [15], and Demacker et al. [16], re-
spectively. Friedwald’s et al. [17] and Norbert’s [18]
equations were used to calculate serum low-density lipo-
protein (LDL) and very-low-density lipoprotein (VLDL).
After calculating serum LDL and VLDL, the TC/HDL (risk
factor 1) and LDL/HDL (risk factor 2) ratios were
calculated.

> ):TC-[HDL+<T5G>], (4)

TG
Norbert equation: VLDL = = (5)

2.6.4. Liver Function Enzymes. Measuring the activities of
aspartate aminotransaminase (AST) and alanine amino-
transaminase (ALT) were based on protocols previously
described by Tietz [19], using colorimetric assay Kkits
(BioMerieux).

2.6.5. Kidney Function Enzymes. Specific markers related to
renal function including levels of urea and creatinine in the
sera were assessed spectrophotometrically using commercial
diagnostic kits (BioMerieux).

2.6.6. Serum Testosterone, Triiodothyronine, Thyroxine, and
Leptin. The level of serum testosterone was measured
according to Vermeulen et al. [20], whereas serum triio-
dothyronine (T3) and thyroxine (T4) were estimated using
ELISA Abcam kits as described previously [20]. Leptin level
was estimated using a commercially available ELISA Kit
(Crystal Chem Inc., USA).

2.7. Statistical Analysis. The biochemical data were
expressed as mean + SD (7 rats/group). The statistical var-
iations between the control and test groups were evaluated
by the independent samples ¢-test using IBM SPSS Statistics
for Windows, version 22 (IBM Corp., Armonk, N.Y., USA).

3. Results

In terms of bodyweight, no significant difference in the
percentage of bodyweight change was observed in animals
treated with Aplex or Venera after 15 days, but a highly
significant decrease (P <0.01) in the percentage of body-
weight change was observed after 30 days when compared to
control animals (Table 1).

Table 2 provides the serum glucose and insulin levels and
the HOMA-IR values of the control and treated animal
groups. In comparison with the control, Aplex or Venera
administration had no significant (P >0.05) impact on the
assessed glycemic indices.

The data in Table 3 showed that the treatment of rats with
Aplex or Venera induced a significant increase (P < 0.05) in

the activity of AST and a highly significant increase
(P<0.01) in the activity of ALT in comparison with the
control.

In the current study, serum protein profile character-
istics (total protein, albumin, globulin, and A/G ratio) were
estimated in control, Aplex, and Venera-treated rats, and the
obtained results are given in Table 4. Animals given Aplex or
Venera had no significant change in total protein but
exhibited a significant decline (P < 0.05) in albumin and A/G
ratio and a highly significant rise (P < 0.01) in globulin when
compared with the control group.

Table 5 provides the lipid profile indices found in
serum of rats from the control and experimental groups.
In animals given Aplex or Venera, there was no sig-
nificant change in total cholesterol, HDL, VLDL, or the
TC/HDL ratio. In contrast, the current findings indi-
cated a substantial drop (P < 0.05) in triglyceride levels in
serum of rats given Aplex and a highly significant de-
crease (P <0.01) in the case of the Venera group. LDL and
LDL/HDL ratio decreased significantly (P <0.05) in the
Venera group compared with the control group.

Table 6 provides the serum urea and creatinine levels of
the control and experimental groups. In comparison with
the equivalent control rats, sera of Aplex-treated animals
exhibited substantially (P <0.05) higher amounts of urea
and creatinine. In the case of Venera-treated animals, the
reported rise in these renal markers became more evident in
a highly significant manner (<0.01).

Table 7 provides the mean concentrations of testoster-
one, T3, T4, and leptin in sera of control and experimental
animal groups. Aplex or Venera administration did not have
significant (P > 0.05) effects on the levels of testosterone, T4,
and leptin comparable with the control values. Meanwhile,
T3 concentration was significantly elevated (P <0.05) in
Aplex and Venera groups compared with the values of
control animals.

4. Discussion

Obesity is a cosmopolitan health problem caused by an
imbalance between food intake and energy expenditure,
resulting in exaggerated fat deposition in adipocytes,
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TaBLE 1: Percentage bodyweight change in control and treated animal groups.
Animal groups
Parameters

Control (mean + SD)

Aplex (mean + SD) Venera (mean + SD)

Bodyweight change (15 days) 15.06 +2.38 18.98 +3.24 27.48 +£5.06
% change 26.02% 82.47%
Bodyweight change (30 days) 62.40+7.91 20.83+3.89*" 24.45+2.78*"
% change —66.61% —60.82%

Values are means + SD of seven rats in each group. *P <0.05, **P <0.01 in comparison to the control group using the t-test.

TaBLE 2: Pancreatic function biomarkers in sera of control and treated animal groups.

Parameters
Control (mean + SD)

Animal groups

Aplex (mean + SD) Venera (mean + SD)

Glucose (mg/dl) 102.60 + 4.67 113.60+7 115+ 3.44
% change 10.72% 15.59%
Insulin (mu/ml) 0.93+0.03 0.95+0.03 0.95+0.02
% change 1.93% 1.51%
HOMA-IR 0.24+0.03 0.25+0.01 0.26 £0.01
% change 4.10% 4.92%

Values are means + SD of seven rats in each group. *P <0.05, **P <0.01 in comparison to the control group using the t-test. HOMA-IR, homeostatic model

assessment of insulin resistance.

TaBLE 3: Liver function enzymes in sera of control and treated animal groups.

Animal groups

Parameters
Control (mean + SD) Aplex (mean + SD) Venera (mean + SD)
AST (U/L) 74.80+10.76 79.40 +6.07* 80.40 +7.73*
% change 5.6% 7.48%
ALT (U/L) 27.20£2.59 34.40 +3.21** 35.60 +3.97**
% change 26.47% 30.88%

Values are means + SD of seven rats in each group. *P <0.05, **P <0.01 in comparison to the control group using the ¢-test. AST, aspartate transferase; ALT,

alanine transferase.

hepatocytes, muscles, pancreas, and other organs engaged
in the metabolism, resulting in dyslipidemia, glucose in-
tolerance, diabetes, hypertension, nonalcoholic fatty liver
disease coronary heart disease, renal illnesses, and cancer
[21, 22].

There are numerous antiobesity medications available;
however, they have dangerous adverse effects [6]. The
current study is designed to shed light on the potential
negative effects of two slimming medications (Aplex and
Venera) on the metabolic pattern of obese adult male albino
rats through evaluating selected biochemical and physio-
logical indicators in their sera.

Our findings show that there was a considerable de-
crease in bodyweight gain in rats administered Aplex or
Venera in comparison with the control group. This may be
attributed to the dietary fiber supplement psyllium (one of
the major components of Aplex and Venera), which is a
soluble fiber that suppresses appetite. These findings are
consistent with Pal et al. [22] who discovered that Zucker
rats fed a psyllium-supplemented diet for 25 weeks lost
substantially more bodyweight than those fed the normal
diet. Moreover, previous studies [23, 24] have reported that
dietary fiber may influence weight gain by limiting energy
intake, resulting in less weight gain. Furthermore,

chromium, which is present in Aplex and Venera, may help
to reduce bodyweight by increasing insulin sensitivity,
promoting thermogenesis, and reducing appetite by acti-
vating insulin-sensitive glucoreceptors in the brain [25].

The current study’s findings manifested that Aplex and
Venera had no adverse effects on the measured pancreatic
function biomarkers. In the same line, Hashem et al. [26]
proved that the psyllium husk ethanolic extract has an
ameliorative effect on the levels of glucose, insulin, HbAlc,
and HOMA-IR in the sera of hyperlipidemic rats.

The liver is crucial in detoxification of endogenous waste
products and exogenous substances [27]. Accordingly, be-
cause hepatocytes are the primary sites of the xenobiotic
metabolism, they are particularly susceptible to toxicity
caused by reactive metabolites. The current study revealed
that both Aplex and Venera treatments induced a significant
(P <0.05) increase in the activity of AST and a highly sig-
nificant (P < 0.01) increase in the activity of ALT relative to
the corresponding control, which are the most suggestive
indicators of hepatocyte structural degradation since these
enzymes are found in the cytoplasm and are liberated into
blood as a result of functional membrane integrity loss and
cellular leaking [28]. Many substances, including clinically
beneficial medicines, can induce hepatocellular damage by
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TaBLE 4: Protein profile indices in sera of control and treated animal groups.

Parameters
Control (mean + SD)

Animal groups
Aplex (mean + SD)

Venera (mean + SD)

Total protein (g/dl) 6.38+0.22 6.78 +£0.48 6.74+0.29
% change 6.27% 5.64%
Albumin (g/dl) 3.14+0.15 2.80+0.34" 2.94+0.27"
% change -10.83% —-6.37%
Globulin (g/dl) 3.24+0.19 3.98+0.22"" 3.80+0.16""
% change 22.84% 17.28%
AIG 0.97 £0.09 0.70+0.07** 0.78+0.09""
% change —27.48% -19.83%

Values are means + SD of seven rats in each group. *P <0.05, **P < 0.01 in comparison to the control group using the t-test. A/G, albumin/globulin ratio.

TasLE 5: Lipid profile indices in sera of control and treated animal groups.

Parameters

Control (mean + SD)

Animal groups
Aplex (mean + SD)

Venera (mean + SD)

Total cholesterol (mg/dl) 86.40 +3.78 81.80 +3.96 86.80 +3.77
% change -5.32% -0.23%
TG (mg/dl) 135+0.7 128 +0.9" 120 +£0.8*"
% change -5% -11%
HDL (mg/dl) 52.60 £6.58 48.20+6.22 49.00 +4.47
% change -8.37% —6.84%
LDL (mg/dl) 13.64£2.41 11.96 £2.67 7.44 +£1.68*
% change -12.32% —45.45%
VLDL (mg/dl) 27+0.1 25.6+0.8 24+1.35
% change -5% -11%
TC/HDL 1.68 £0.20 1.72+0.17 1.76 £0.13
% change 1.90% 4.51%
LDL/HDL 0.28 £0.03 0.26 £ 0.04 0.15+0.02*
% change -7.14% —46.48%

Values are means + SD of seven rats in each group. *P <0.05,** P <0.01 in comparison to the control group using the t-test. TG, triglycerides; HDL, high-
density lipoproteins; LDL, low-density lipoproteins; VLDL, very-low-density lipoproteins.

TaBLE 6: Kidney function enzymes in sera of control and treated animal groups.

Animal groups

Parameters

Control (mean + SD) Aplex (mean + SD) Venera (mean + SD)
Urea (mg/dl) 37.3+0.66 414+1.1% 53.4+0.9**
% change 11% 43%
Creatinine (mg/dl) 1.18 +£0.025 1.5+0.098* 1.9+0.02**
% change 27% 62%

Values are means + SD of seven rats in each group. *P <0.05, **P <0.01 in comparison to the control group using the ¢-test.

TaBLE 7: Levels of testosterone, T3, T4, and leptin in sera of control and treated animal groups.

Parameters
Control (mean + SD)

Animal groups
Aplex (mean + SD)

Venera (mean + SD)

Testosterone (ng/dl) 1.03+0.08 1.06 +0.24 0.98 +£0.031
% change 2.91% -5%

T3 (ng/dl) 47.9+0.6 55+2.2% 56 +2.4"
% change 15% 19%

T4 (ng/dl) 3.02+0.01 3.00+0.59 3.16+0.57
% change -0.60% 4.71%
Leptin (ng/dl) 1.90+£0.35 2.10£0.41 1.98 £0.38
% change 10.53% 4.21%

Values are means + SD of seven rats in each group. *P <0.05, **P <0.01

thyroxine.

in comparison to the control group using the t-test.

T3, triiodothyronine; T4,



the metabolic activation of chemicals, resulting in highly
reactive compounds such as free radicals, which produce
oxidative stress [29]. In the current study, the elevated ac-
tivities of AST and ALT may be attributed to the presence of
chromium in Aplex and Venera which alters the activities of
antioxidant enzymes and induces histological damage of the
liver tissues resulting in biochemical disturbances in the
levels of liver enzymes. Shafik et al. [30] discovered that
chromium induces fat penetration in hepatocytes, resulting
in hepatocellular injury. Furthermore, excess fat accumu-
lation in hepatocytes may induce hepatic damage by direct
cellular cytotoxicity, which is mediated by lipid perox-
idation, free fatty acids, oxidative stress, and hepatotoxicity,
resulting in liver dysfunction [31]. Our findings were con-
sistent with previous studies [32, 33] which suggested that
chromium might cause liver deterioration. Moreover, Aplex
contains sucralose which is known as a hepatoxic agent in
previous studies [9].

Treatment of rats with either Aplex or Venera caused
disturbances in the protein profile pattern as reflected by the
decline of albumin levels, A/G ratio, and elevation of
globulin. This disturbance is a direct result of the liver tissue
deterioration caused by the essential elements (sucralose,
chromium, and psyllium) and (chromium and psyllium)
found in Aplex and Venera, respectively. These findings are
in line with those of other researchers [9, 30].

The present results revealed a significant decrease in TG
in the sera of rats receiving Aplex and a highly significant
decrease in the Venera group. Moreover, LDL and LDL/
HDL ratio showed a significant decrease in the Venera group
compared with the corresponding control group. The de-
crease in TG may be due to the presence of chromium in
Aplex and Venera. The potentials of chromium to boost
insulin sensitivity, reduce the hydrolysis of TG in adipocytes,
and lower the amount of nonesterified fatty acids in blood
are some of the hypotheses that have been proposed to
explain the impact of chromium on lipids [34]. Furthermore,
the reduced supply of nonesterified fatty acids to the liver
reduces triglyceride and VLDL synthesis [34, 35]. In addi-
tion, the administration of Venera, which contains psyllium
husk powder, causes a decrease in LDL levels, which agrees
with Pal and Radavelli’s findings [36]. Psyllium fiber has
been shown in human and animal models to enhance dietary
fiber consumption, which may lead to positive improve-
ments in serum lipid and lipoprotein levels, including the
mitigation of LDL. Additionally, Aplex contains sucralose
that reduces the level of TG and LDL. The reduction in TG
might be attributable to the sucralose action on peroxisome
proliferator-activated receptors alpha (PPAR-«), which in-
creases the production of lipoprotein lipase. Furthermore,
PPAR-y activation in adipose tissue promotes triglyceride
accumulation [37].

Because the kidneys are engaged in purifying and
concentrating many chemicals and substances that may
reach high concentrations and become poisonous,
they are extremely susceptible to the negative effects of
chemicals and medicines [38]. The most common
measures demonstrating proper kidney function are
serum urea and creatinine levels [39]. As shown by the
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higher levels of the examined renal function indices, the
findings of the current study revealed compromised
kidney function in rats subjected to either Aplex or
Venera compared with equivalent control rats. Chro-
mium impairs renal function by lowering the glomerular
filtration rate, which results in urea and creatinine re-
tention in blood [40].

Amongst the evaluated hormones, T3 elevated markedly
in the sera of rats subjected to either Aplex or Venera.
Hyperthyroidism is caused by a high proportion of chro-
mium in Aplex and Venera, which leads to harmful weight
loss. These alterations in thyroid hormones might potentially
be linked to a shift in the pituitary-thyroid axis as a result of
chromium’s stressful action [41, 42].

5. Conclusion

In conclusion, the findings of this study show that Aplex and
Venera are capable of altering bodyweight and some crucial
biochemical and physiological indicators, such as serum
ALT, AST, albumin, globulin, A/G ratio, triglycerides, LDL,
LDL/HDL ratio, urea, creatinine, and T3 levels.

Data Availability

The datasets used and/or analyzed during the current study
are available from the corresponding author upon request.

Additional Points

The research’s limitation is that oxidative stress indicators
were not examined; however, they will be measured and
combined with other related parameters in a separate study
that is now being conducted to continue searching at this
point.
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