
AL-Ghamdi et al., IJPSR, 2021; Vol. 12(5): 2603-2612.                                E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2603 

IJPSR (2021), Volume 12, Issue 5                                                                   (Research Article) 

 
Received on 05 May 2020; received in revised form, 02 September 2020; accepted, 23 September 2020; published 01 May 2021 

NEGLIGIBLE EFFECT OF SOME COUNTERFEIT ANTI-OBESITY DRUGS 

Maryam A. AL-Ghamdi 
1
, Etimad A. Huwait 

1
, Mohamed A. Abdelshakour 

2
, Ghada M. Hadad 

3
, Dina M. 

Abo-Elmatty 
4
 and Asmaa R. Abdel-Hamed 

*
 
4
 

Department of Biochemistry, Science Collage 
1
, King Abdulaziz University 

Forensic Medicine Administration
 2

, Ministry of Justice, Egypt.  

Department of Pharmaceutical Analytical Chemistry 
3
, Faculty of Pharmacy, Suez Canal University, 

Ismailia, Egypt.  

Department of Biochemistry 
4
, Faculty of Pharmacy, Suez Canal University, Ismailia, Egypt. 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT: Objective: To evaluate the effect of some counterfeit anti-

obesity drugs that are not licensed by the Ministry of Health. Materials and 

Methods: 100 male rats were divided into 10 groups. The first group 

received a normal diet for two months. The second group received a high-fat 

diet (HFD) for two months; the third group received HFD for one month then 

returned to a normal diet. The remaining seven groups received HFD for one 

month then treated with Orlistat, Turbo slim (dose 1), Turbo slim (dose 2), 

African mango (dose1), African mango (dose 2), Slim factor (dose 1), and 

Slim factor (dose 2) respectively for an additional one month. Bodyweight, 

glucose, insulin, leptin, adiponectin, MCP-1, reduced glutathione, MDA, 

lipid profile, kidney, and liver functions were measured. Adipose tissue 

index, atherosclerosis index, HOMA-IR, and QUICKI were calculated. 

Results: Feeding with HFD induced a significant increase in body weight as 

well as insulin resistance, serum lipids, serum leptin, plasma MCP-1, and 

tissue MDA and a significant decrease in serum adiponectin and tissue GSH 

as compared to the normal group. These measurements were significantly 

reversed after cessation of HFD. Treatment with orlistat significantly 

reduced serum TAG, insulin resistance, serum leptin, and plasma MCP-1 and 

significantly increased serum adiponectin and tissue GSH as compared to 

group ceased HFD. There is no notable changes observed in groups treated 

with the other three drugs as compared to group ceased HFD. Conclusion: 

Our data show that the three studied counterfeit drugs had a negligible anti-

obesity effect in comparison with registered Orlistat. 

INTRODUCTION: Counterfeit is a developing 

trend around the world, which threatens both safety 

of the patient as well as the confidence in the health 

systems designed to provide oversight and control. 
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There was a high prevalence of spurious, falsely-

labeled, fake, or counterfeit medicines that are 

deliberately and fraudulently produced, packaged 

and/or mislabeled.  

Counterfeits first identified as an issue in the mid-

1980, ranging from random mixtures of harmful 

toxic substances to inactive and ineffective 

preparations. Some contain a declared, active 

ingredient and look so similar to the genuine 

product 
1
. Obesity is a condition in which excess fat 

has accumulated to the extent that health is 
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adversely affected 
2
. A person with Body mass 

index (BMI), which is the ratio of person's weight 

to the square of his/her height, is over 30 kg/m
2
 is 

considered obese, and generally, people with BMI 

between 25–30 kg/m
2
 are overweight 

3
. Obesity is 

usually caused as a result of increased energy 

intake and decreased energy output due to poor 

nutritional habits, lack of physical activity, genetic 

predisposition, or medical reasons. Overweight and 

obesity are among the greatest public health 

challenges of the 21
st
 century as they increase the 

risk of developing cardiovascular diseases, 

diabetes, musculoskeletal disorders, especially 

osteoarthritis, sleep apnoea, respiratory problems, 

and cancers of the breast, endometrium, colon, 

prostate, kidney, and gallbladder 
4
. 

Behavioral modification such as diet and exercise 

should be included in all overweight and obesity 

management approaches. Drugs should be used 

only as adjunctive support to lifestyle change 

therapy. Currently, few drugs are approved for 

weight loss purposes, such as Orlistat, 

naltrexone/bupropion and liraglutide in both USA 

and EU, and lorcaserin and phentermine/topiramate 

in the USA for long-term treatment as well as 

phentermine and diethylpropion for short term use 

(3 months) in USA 
5
. Drugs used for obesity 

management are usually expensive and should be 

administered under medical supervision as they can 

have serious adverse effects 
6
. Hence, as the 

tendency of patients is to self-treat overweight and 

obesity, they are tempted to buy weight loss food 

supplements (FS) that are freely available in 

pharmacies, health food stores, media, and on the 

internet, and aggressively marketed with extreme 

claims such as quick and easy weight loss, totally 

safe, all-natural or 100% natural 
7
.  

The Egyptian Ministry of Health and Population 

estimates that 10 percent of the pharmaceutical 

products sold in the country are counterfeit 
1
. 

Investigators and inspectors found that counterfeit 

drugs are starting from pharmaceutical products 

used in organ transplants to those prescribed for 

disorders such as heart diseases, antipsychotics, 

obesity, erectile dysfunction, cancers, diabetes, and 

hyperprolactinemia 
1
. Nowadays, there are lots of 

illegal products produced and sold online or in 

community pharmacies without being registered by 

the ministry of health. This gives us a great 

potential to search for counterfeit or suspected 

drugs as counterfeit, especially with the herbal 

origin. Three products (African mango®, Turbo 

slim®, and Slim factor®) from the market which is 

not registered by the ministry of health were chosen 

to conduct this study. Irvingia gabonensis, African 

mango seed extract, was the main ingredient 

labeled on packaging material with green coffee 

bean extract, Garcinia cambogia, and raspberry 

extract for the first brand, "African mango brand". 

Garcinia cambogia was labeled as the main 

constituent of the "Slim Factor brand," and finally, 

the brand Turbo slim was labeled to be 100% 

natural with no active ingredients on the package.  

The literature survey on these herbal constituents 

revealed that an article had been published about 

the effect of African mango seeds on growth and 

lipid metabolism of young rats Wistar species 
8
 and 

its effect on overweight and obesity 
9
. Green coffee 

seeds extracts has been cited in many articles as a 

weight loss supplement 
10

, also raspberry has been 

cited as anti-obesity 
11

. 

A lot of scientific articles have been cited about 

Garcinia cambogia as a herbal medicine used for 

weight loss and appetite suppression 
12-14

, but it 

was noticed that few articles recorded a hepatotoxic 

effect of Garcinia cambogia 
15

. This may call for 

the urgent need to raise awareness and health 

education of the seriousness of the usage of herbal 

products promoted by full validity and safety. 

There was no literature about the counterfeit drugs 

used in the treatment of overweight and obesity in 

Egypt, so the aim of this work was to put a spot 

light on the counterfeit drugs in market especially 

that traded as food supplement which enter the 

country by illegal way and study the effect of these 

formulas on the metabolic parameters of rats. 

MATERIALS AND METHODS: 

Animals and Experimental Design: One hundred 

male albino rats purchased from the Egyptian 

Organization for Biological Products and Vaccines, 

Cairo, Egypt, were housed in standard cages and 

maintained under controlled room temperature (25 

± 3) and normal light-dark cycle with free access to 

food and water. Rats had an initial body weight of 

160-165 g. Ten rats received normal palatable diet 

(NPD) for two months; the remaining 90 rats 
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received high-fat diet (HFD) for one month to 

establish diet-induced obesity; table 1 illustrates 

the formula of the HFD; it provides 17% energy as 

carbohydrates, 25% as protein, and 58% as fat as a 

percentage of total kcal/g 
16

. 

TABLE 1: COMPOSITION OF THE HIGH-FAT DIET 

Ingredients Amount (g/kg) 

Powdered NPD
1 

365 

Lard
2 

310 

Casein
3 

250 

Cholesterol
4 

10 

Vitamin and mineral mix
5 

60 

DL-Methionine
6 

03 

Yeast powder
7 

01 

Sodium chloride
8 

01 

Purchased from the market
1, 2, 7

, Difco (Becton Dickinson 
3
, 

France), Oxford Lab 
4
, Mumbai, India 

5, 6
, Sigma-Aldrich, 

MO, USA 
8
; ADWIC Co., Cairo, Egypt 

Rats receiving HFD were divided equally into nine 

groups (10 rats on each group). First group 

continue on HFD, second group returned to normal 

diet and the remaining seven groups returned to 

normal diet and treated with orlistat (10 mg/kg/day, 

p.o.) 
17

, turbo slim (25 mg/kg/day, p.o.), turbo slim 

(50 mg/kg/day, p.o.), African mango (25 

mg/kg/day, p.o.), African mango (50 mg/kg/day, 

p.o.), slim factor (25 mg/kg/day, p.o.) and slim 

factor (50 mg/kg/day, p.o.) respectively for an 

additional one month.   

The changes in body weight were monitored 

weekly. Experimental animals were kept and used 

in accordance with the Guide for the Care and Use 

of Laboratory Animals (National Research Council, 

2011). All experimental protocols were approved 

by the Ethics Committee at the Faculty of 

Pharmacy, Suez Canal University (Ismailia, Egypt) 

(IAEC approval number # 201805RA2). 

Drugs:  Orlistat (sigma pharmaceutical, Egypt) was 

used as a reference registered drug and 

administered orally. Turbo slim, African mango, 

and Slim factor (Purchased from a pharmacy, 

Ismailia, Egypt) were prepared using tween 80 and 

administered orally.   

Blood Sampling and Biochemical Analysis: 

Blood samples were collected from the tail vein. 

Serum and plasma were separated and kept at –80 

°C until performing the biochemical measurements. 

Serum insulin was determined using ultrasensitive 

rat insulin ELISA kit (Crystal Chem Inc., Downers 

Grove, IL 60515, USA) 
18

, serum leptin was 

measured by rat leptin ELISA kit (Crystal Chem 

Inc., USA) 
19

, serum adiponectin was detected by 

rat adiponectin ELISA kit (AdipoGen Inc. Korea) 
20

, serum glucose level was measured according to 

the method of Trinder 
21

 by the enzymatic 

colorimetric method (Biodiagnostic, Egypt), lipid 

profile including serum triglycerides (TG), total 

cholesterol (TC) and high-density lipoprotein 

cholesterol (HDL-C) were measured by enzymatic 

colorimetric methods according to Fossati and 

Prencipe 
22

, Allain et al., 
23

 and Lopes-Virella et 

al., 
24

 respectively using Biodiagnostic kits, Egypt, 

and low-density lipoprotein cholesterol (LDL-C) 

was calculated according to the method of 

Friedewald et al., 
25

, liver enzymes including 

alanine aminotransferase (ALT) and aspartate 

amino-transferase (AST) were measured by 

enzymatic colorimetric method according to 

Reitman and Frankel 
26

 using Biodiagnostic kit 

(Egypt), and kidney function tests including 

creatinine was measured according to the method 

of Murray 
27

 and urea was measured according to 

the method of Kaplen 
28 

by enzymatic colorimetric 

methods using (Biodiagnostic kit, Giza, Egypt) 

according to manufacturer's instructions. 

Plasma Monocyte chemoattractant protein-1 (MCP-

1) was determined using rat MCP-1 ELISA kit 

(Biosource International, California, USA) 
29

 

according to manufacturer's instructions. 

Tissue reduced glutathione (GSH) contents were 

measured by a kinetic assay using a dithionitro-

benzoic acid recycling method described by Ellman 
30

. The absorbance was measured colorimetrically 

at 412 nm, using a Shimadzu (Tokyo, Japan) 

spectrophotometer. Tissue MDA level was assessed 

according to the spectrophotometric method of 

Ohkawa et al., 
31

 based on the reaction with 

thiobarbituric acid using 1, 1, 3, 3-tetramethoxy-

propane as standard. The color intensity was 

measured using a UV-visible spectrophotometer 

(UV-1601PC, Shimadzu, Japan). Additionally, 

adipose tissue index was calculated by the formula: 

adipose tissue index = (retroperitoneal adipose 

tissue weight/body weight) × 100 and 

atherosclerosis index was calculated by the 

formula: atherosclerosis index = (serum TC − 

HDL-C) / HDL-C 
32

. Finally, two indirect indices 

were calculated. First, Homeostasis Model 
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Assessment-Insulin Resistance (HOMA-IR) was 

calculated by the equation: (Glucose × insulin) / 

405, where serum fasting glucose concentration is 

given in mg/dl and serum fasting insulin level is 

given in µIU/ml, a high HOMA index denotes low 

insulin sensitivity 
33

. Second, The Quantitative 

Insulin Sensitivity Check Index (QUICKI) was 

calculated by the equation: 1/ (log Insulin + log 

glucose), where serum fasting glucose concen-

tration is given in mg/dl and serum fasting insulin 

level is given in µIU/ml 
34

. 

Statistical Analysis: Data were managed using the 

Statistical Package for Social Sciences (SPSS Inc., 

Chicago, IL), version 17.0 software. The results 

were expressed as mean ± SEM. One-way analysis 

of variance, ANOVA, followed by Bonferroni’s 

multiple comparisons test was employed for 

statistical analysis. A value of p <0.05 was 

considered to be statistically significant. 

RESULTS: 

Body Weight Gain and Adipose Tissue Index: 

Rats fed an HFD for 2 months showed a marked 

and significant increase in the total body weight 

(297.80 g ± 0.73) compared to the control group 

(193.80 g ± 0.83), Table 2. Cessation of HFD and 

returning to NPD for an additional one month 

significantly reduce body weight (266.20 ± 0.55). 

Treatment with orlistat (10 mg/kg/day, p.o.) 

slightly but not significantly reduce body weight 

compared to group ceased HFD (264.40 g ± 0.75). 

On the other hand, the six groups treated with other 

drugs did not show a significant decrease in total 

body weight compared to the group ceased HFD, 

Table 2. 

TABLE 2: BODY WEIGHT IN THE EXPERIMENTAL GROUPS 

Groups Bodyweight (baseline) Bodyweight (final) weight (g)∆ 

Feeding normal diet 165.80 ± 0.92 193.80 ± 0.83 28 ± 1.04 

Feeding high fat diet 165.70 ± 0.79 297.80 ± 0.73 132.10 ± 0.95* 

Cessation of high fat diet 165.50 ± 0.98 266.20 ± 0.55 100.70 ± 1.36# 

Treatment with orlistate (10 mg/kg) 164.50 ± 1.24 264.40 ± 0.75 99.90 ± 1.90 

Treatment with turbo slim (25 mg/kg) 165.10 ± 0.99 278 ± 1.17 112.90 ± 1.52$ 

Treatment with turbo slim (50 mg/kg) 165 ± 0.94 277.20 ± 1.90 112.20 ± 2.02$ 

Treatment with African mango (25 mg/kg) 165.80 ± 1.1 278 ± 0.60 112.20 ± 0.93$ 

Treatment with African mango (50 mg/kg) 166.20 ± 0.74 274 ± 1.41 107.80 ± 1.55 

Treatment with slim factor (25 mg/kg) 164.60 ± 1.18 283.40 ± 1.31 118.80 ± 1.56$ 

Treatment with slim factor (50 mg/kg) 165.20 ± 1.37 285.20 ± 2.28 120 ± 2.40$ 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

* Significant difference from rats fed with a normal diet, # Significant difference from rats fed with the high-fat diet, $ 

Significant difference from rats ceased high-fat diet. 

Adipose tissue index was significantly higher in 

HFD group (2.85 ± 0.03) as compared to NPD 

group (0.73 ± 0.07). The cessation of HFD 

significantly reduces the adipose tissue index to 

1.73 ± 0.04. Treatment with Orlistat (10 

mg/kg/day, p.o.) significantly reduce the high 

adipose tissue index value compared to group 

ceased of HFD (1.35 ± 0.02 vs. 1.73 ± 0.04) 

respectively. However, no significant differences 

were observed with the six groups treated with 

other drugs, Table 3. 

TABLE 3: ADIPOSE TISSUE INDEX IN THE EXPERIMENTAL GROUPS 

Groups Adipose tissue index 

Feeding normal diet 0.73 ± 0.07 

Feeding a high-fat diet 2.85 ± 0.03* 

Cessation of a high-fat diet 1.73 ± 0.04# 

Treatment with orlistate (10 mg/kg) 1.35 ± 0.02$ 

Treatment with turbo slim (25 mg/kg) 1.66 ± 0.02 

Treatment with turbo slim (50 mg/kg) 1.64 ± 0.04 

Treatment with African mango (25 mg/kg) 1.66 ± 0.03 

Treatment with African mango (50 mg/kg) 1.66 ± 0.04 

Treatment with slim factor (25 mg/kg) 1.65 ± 0.03 

Treatment with slim factor (50mg/kg) 1.65 ± 0.04 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

*Significant difference from rats fed with a normal diet, # Significant difference from rats fed with high-fat diet, $ Significant 

difference from rats ceased high-fat diet. 
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TABLE 4: ATHEROGENIC INDEX IN THE 

EXPERIMENTAL GROUPS 

Groups Atherogenic index 

Feeding normal diet 0.51 ± 0.09 

Feeding a high-fat diet 5.38 ± 0.19* 

Cessation of a high-fat diet 3.89 ± 0.09# 

Treatment with orlistate (10 mg/kg) 3.82 ± 0.09 

Treatment with turbo slim (25 mg/kg) 3.96 ± 0.10 

Treatment with turbo slim (50 mg/kg) 3.95 ± 0.11 

Treatment with African mango  

(25 mg/kg) 

4.04 ± 0.15 

Treatment with African mango  

(50 mg/kg) 

3.87 ± 0.08 

Treatment with slim factor (25 mg/kg) 3.92 ± 0.09 

Treatment with slim factor (50 mg/kg) 3.96 ± 0.08 

Data are represented as mean ± SE and analyzed using ANOVA 

followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

*Significant difference from rats fed with a normal diet, # 

Significant difference from rats fed with high-fat diet, $ 

Significant difference from rats ceased high-fat diet. 
 

Atherogenic Index and Serum Lipid Profile: 

Atherogenic index was significantly increased by 

feeding HFD (5.38 ± 0.19) and significantly 

decreased upon return to NPD (3.89 ± 0.09).  

But the difference in the calculated atherogenic 

index between-group ceased HFD, and the seven 

treated groups were not significant in Table 4. 

Serum lipid profile was significantly affected by 

feeding HFD; table 5 shows that a significant 

increase in TC, TG, and LDL-C and a significant 

decrease in HDL-C in HFD group as compared to 

NPD group, and this was significantly reversed by 

the cessation of the HFD as a significant decrease 

in TC, TG and LDL-C and a significant increase in 

HDL-C in the group returned to a normal diet.  

Orlistat, turbo slim, and African mango 

significantly reduce the serum level of TAG as 

compared to group ceased HFD, while the slim 

factor was not significantly effective, in Table 5. 

No significant effect was observed in TC, LDL-C, 

and HDL-C levels in all treated groups compared to 

group ceased HFD, Table 5. 

TABLE 5: SERUM LIPID PROFILE IN THE EXPERIMENTAL GROUPS 

Groups TAG (mg/dl) Cholesterol (mg/dl) HDL-C (mg/dl) LDL-C (mg/dl) 

Feeding normal diet 60.19 ± 4.17 53.14 ± 3.56 38.20 ± 0.42 30.50 ± 1.53 

Feeding high fat diet 296.43 ±  5.14* 189.38 ± 2.56* 29.90 ± 0.87* 100.20 ± 2.90* 

Cessation of high fat diet 219.67 ± 1.12# 161.94 ± 1.24# 33.20 ± 0.55# 84.81 ± 1.27# 

Treatment with orlistate (10 mg/kg) 172.96 ± 2.03$ 155.10 ± 0.55 32.30 ± 0.67 88.21 ± 0.44 

Treatment with turbo slim (25 mg/kg) 190.79 ± 2.83$ 161.14 ± 0.41 32.60 ± 0.64 90.38 ± 1.65 

Treatment with turbo slim (50 mg/kg) 193.40 ± 2.77$ 164.76 ± 1.12 33.40 ± 0.63 92.68 ± 1.84 

Treatment with African mango (25 mg/kg) 189.89 ± 4.20$ 160.09 ± 1.89 32 ± 0.87 90.11 ± 1.99 

Treatment with African mango (50 mg/kg) 192.20 ± 3.99$ 165.59 ± 1.36 34.10 ± 0.46 93.05 ± 1.51 

Treatment with slim factor (25 mg/kg) 206.79 ± 3.49 161.95 ± 1.29 33 ± 0.60 87.59 ± 1.81 

Treatment with slim factor (50 mg/kg) 211.16 ± 2.75 162.29 ± 1.95 32.80 ± 0.51 87.27 ± 2 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p value <0.05, n=10, 

*Significant difference from rats fed with normal diet, # Significant difference from rats fed with high fat diet, $ Significant difference 

from rats ceased high fat diet. 

Glucose Homeostasis Traits: (Blood Glucose, 

Serum Insulin, HOMA-IR index and R 

QUICKI): Table 6 reveals that feeding with HFD 

resulted in significant hyperglycemia and 

hyperinsulinemia (246.69 ± 1.44, 24.94 ± 0.50) 

respectively as compared to group fed with NPD. 

Cessation of HFD for one month significantly 

reduce serum blood glucose and insulin levels 

(183.90 ± 1.14, 5.86 ± 0.13), respectively. 

Treatment with orlistat (10 mg/kg/day, p.o.) shows 

a significant reduction in serum glucose and insulin 

levels (151.55 ± 2.31, 4 ± 0.05), respectively, as 

compared to group ceased HFD. However, groups 

treated with turbo slim, African mango, and slim 

factor still showed high levels of both serum 

glucose and insulin levels compared to group 

ceased HFD. The calculated HOMA-IR index, 

which estimates the β-cell function and insulin 

resistance, was significantly increased in HFD 

group as compared with NPD group (15.20 ± 0.36). 

Cessation of HFD for one month significantly 

reduces the calculated HOMA-IR index (2.66 ± 

0.06). A significant decrease in HOMA-IR index 

values was only observed in the group which 

received orlistat (10 mg/kg/day, p.o.) compared to 

the group ceased HFD (1.50 ± 0.03). Other treated 

groups still have a significant increase in the 

calculated HOMA-IR index values compared to 

group ceased HFD Table 6. On the other hand, R-

QUICKI index, which estimates insulin sensitivity, 

was significantly reduced in HFD group compared 

to NPD group (0.26 ± 0.001 vs. 0.41 ± 0.01), 
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respectively. Cessation of HFD for one month 

significantly increased the calculated R-QUICKI 

index. A significant increase in R-QUICKI index 

values was only observed in the group which 

received orlistat (10 mg/kg/day, p.o.) compared to 

the group ceased HFD (0.33 ± 0.001).  All other 

groups except groups received African mango (25 

mg/kg/day, p.o.) show a significant but slightly 

decrease in R-QUICKI index values compared to 

group ceased HFD Table 6. 

TABLE 6: FASTING SERUM LEVELS OF GLUCOSE, INSULIN, HOMA-IR INDEX, R-QUICKI, IN THE 

EXPERIMENTAL GROUPS 

Groups Glucose (mg/dl) Insulin (uIU/ml) HOMA-IR QUICKI 

Feeding normal diet 88.28 ± 3.75 3.05 ± 0.10 0.67 ± 0.04 0.41 ± 0.01 

Feeding high fat diet 246.69 ± 1.44* 24.94 ± 0.50* 15.20 ± 0.36* 0.26 ± 0.001* 

Cessation of high fat diet 183.90 ± 1.14# 5.86 ± 0.13# 2.66 ± 0.06# 0.33 ± 0.001# 

Treatment with orlistate (10 mg/kg) 151.55 ± 2.31$ 4 ± 0.05$ 1.50 ± 0.03$ 0.36 ± 0.001$ 

Treatment with turbo slim (25 mg/kg) 179.71 ± 1.22 12.86 ± 0.13$ 5.70 ± 0.06$ 0.31 ± 0.001$ 

Treatment with turbo slim (50mg/kg) 180.78 ± 1.49 11.94 ± 0.40$ 5.33 ± 0.18$ 0.30 ± 0.01$ 

Treatment with African mango (25 mg/kg) 190.46 ± 0.82 9.1 ± 0.16$ 4.28 ± 0.07$ 0.33 ± 0.001 

Treatment with African mango (50 mg/kg) 189.46 ± 1.47 8.22 ± 0.11$ 3.84 ± 0.03$ 0.30 ± 0.001$ 

Treatment with slim factor (25 mg/kg) 198.26 ± 2.29$ 6.98 ± 0.06$ 3.42 ± 0.07$ 0.32 ± 0.001$ 

Treatment with slim factor (50 mg/kg) 200.59 ± 2.40$ 6.52 ± 0.04 3.23 ± 0.05 0.31 ± 0.001$ 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

*Significant difference from rats fed with a normal diet, # Significant difference from rats fed with high-fat diet, $ Significant 

difference from rats ceased high-fat diet. 

Serum Leptin, Adiponectin, and plasma MCP-1: 

Table 7 reveals that the HFD group has a 

significant increase in both serum leptin and 

plasma MCP-1 levels (226.09 ± 2.20, 8.81 ± 0.17) 

respectively, and a significant decrease in serum 

adiponectin levels (0.50 ± 0.01) as compared to 

NPD group. However, a significant decrease in 

both serum leptin and plasma MCP-1 levels (57.70 

± 0.36, 1.92 ±0.01), respectively and a significant 

increase in serum adiponectin (4.96 ± 0.03) was 

observed in the group ceased HFD compared to 

HFD group. Treatment with orlistat (10 mg/kg/day, 

p.o.) caused a significant decrease in serum leptin 

and plasma MCP-1 levels (45.30 ± 0.82, 1.36 ± 

0.01), respectively, and a significant increase in 

serum adiponectin (6.86 ± 0.07) as compared to 

group ceased HFD. Further significant increase in 

serum leptin and plasma MCP-1 levels were 

observed in the remaining six groups compared to 

group ceased HFD; no changes in serum 

adiponectin levels were observed in these groups 

compared to group ceased HFD. 

TABLE 7: LEPTIN, ADIPONECTIN AND MCP-1 IN THE EXPERIMENTAL GROUPS 

Groups Leptin (pg/ml) Adiponectin (ng/ml) MCP-1 (ng/ml) 

Feeding normal diet 32.80 ± 0.70 8.81 ± 0.10 0.58 ± 0.01 

Feeding high fat diet 226.09 ± 2.20* 0.50 ± 0.01* 8.81 ± 0.17* 

Cessation of high fat diet 57.70 ± 0.36# 4.96 ± 0.03# 1.92 ± 0.01# 

Treatment with orlistate (10 mg/kg) 45.30 ± 0.82$ 6.86 ± 0.07$ 1.36 ± 0.01$ 

Treatment with turbo slim (25 mg/kg) 108.16 ± 0.29$ 4.72 ± 0.2 4.54 ± 0.10$ 

Treatment with turbo slim (50 mg/kg) 110.52 ± 1.10$ 4.63 ± 0.09 4.84 ± 0.10$ 

Treatment with African mango (25 mg/kg) 96.20 ± 0.96$ 4.83 ± 0.13 3.90 ± 0.05$ 

Treatment with African mango (50 mg/kg) 85.46 ± 0.47$ 4.46 ± 0.11 3.56 ± 0.04$ 

Treatment with slim factor (25 mg/kg) 77.58 ± 0.29$ 4.45 ± 0.11 3.06 ± 0.10$ 

Treatment with slim factor (50 mg/kg) 70.26 ± 0.58$ 4.74 ± 0.12 2.92 ± 0.02$ 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

*Significant difference from rats fed with a normal diet, # Significant difference from rats fed with high-fat diet, $ Significant 

difference from rats ceased high-fat diet 

Malondialdehyde (MDA) and Glutathione 

Concentration: Table 8 illustrates that HFD group 

shows a significant increase in MDA levels (34.10 

± 0.12) and a significant decrease in reduced-GSH 

levels (24.82 ± 0.21) as compared to NPD group. 

The reverse was observed in the group ceased 

HFD, a significant decrease in MDA levels (24.39 

± 0.23), and a significant increase in reduced-GSH 

levels (39.62 ± 0.13).  All treatments did not show 

significant changes in MDA levels as compared to 

group ceased HFD. Treatment with orlistat (10 

mg/kg/day, p.o.) shows a significant increase in 
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reduced-GSH (43.12 ± 0.06) in comparison with 

group ceased HFD, while other treatments show a 

significant decrease in reduced-GSH in comparison 

with group ceased HFD. 

TABLE 8:  MALONDIALDEHYDE (MDA) AND GLUTATHIONE CONCENTRATION IN THE EXPERIMENTAL 

GROUPS 

Groups MDA (nmol/g tissue) Reduced-GSH (μg/g tissue) 

Feeding normal diet 16.03 ± 0.67 82.38 ± 0.54 

Feeding high fat diet 34.10 ± 0.12* 24.82 ± 0.21* 

Cessation of high fat diet 24.39 ± 0.23# 39.62 ± 0.13# 

Treatment with orlistate (10 mg/kg) 24.49 ± 0.19 43.12 ± 0.06$ 

Treatment with turbo slim (25 mg/kg) 24.59 ± 0.18 25.05 ± 0.21$ 

Treatment with turbo slim (50 mg/kg) 24.64 ± 0.14 24.82 ± 0.23$ 

Treatment with African mango (25 mg/kg) 24.31 ± 0.14 24.33 ± 0.18$ 

Treatment with African mango (50 mg/kg) 24.66 ± 0.10 24.52 ± 0.21$ 

Treatment with slim factor (25 mg/kg) 24.40 ± 0.19 25.08 ± 0.09$ 

Treatment with slim factor (50 mg/kg) 24.41 ± 0.20 24.54 ± 0.20$ 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10, 

*Significant difference from rats fed with a normal diet, # Significant difference from rats fed with high-fat diet, $ Significant 

difference from rats ceased high-fat diet. 

Serum Creatinine and Urea: There is no 

significant difference was observed in serum 

creatinine and urea concentrations in all groups 

compared to NPD group Table 9. 

TABLE 9: SERUM CREATININE AND UREA IN THE EXPERIMENTAL GROUPS 

Groups Creatinine (mg/dl) Urea (mg/dl) 

Feeding normal diet 0.78 ± 0.02 24.61 ± 1.01 

Feeding high fat diet 0.72 ± 0.02 22.67 ± 0.83 

Cessation of high fat diet 0.79 ± 0.03 24.42 ± 0.94 

Treatment with orlistate (10 mg/kg) 0.82 ± 0.02 22.04 ± 0.78 

Treatment with turbo slim (25 mg/kg) 0.84 ± 0.02 21.79 ± 0.92 

Treatment with turbo slim (50 mg/kg) 0.80 ± 0.03 23.81 ± 1.21 

Treatment with African mango (25 mg/kg) 0.77 ± 0.02 25.19 ± 1.20 

Treatment with African mango (50 mg/kg) 0.85 ± 0.02 22.36 ± 1.71 

Treatment with slim factor (25 mg/kg) 0.84 ± 0.02 24.36 ± 0.87 

Treatment with slim factor (50 mg/kg) 0.80 ± 0.01 22.91 ± 1.08 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10 

TABLE 10: SERUM AST AND ALT IN THE EXPERIMENTAL GROUPS. 

Groups AST (U/l) ALT (U/l) 

Feeding normal diet 51 ± 1.93 16.10 ± 0.38 

Feeding high fat diet 54.10 ± 0.89 15.50 ± 0.96 

Cessation of high-fat diet 54 ± 2.24 17.60 ± 0.34 

Treatment with orlistate (10 mg/kg) 58.80 ± 0.39 16 ± 0.47 

Treatment with turbo slim (25 mg/kg) 50.40 ± 2.08 15.30 ± 0.63 

Treatment with turbo slim (50 mg/kg) 54 ± 1.85 14.70 ± 0.76 

Treatment with African mango (25 mg/kg) 48.20 ± 1.29 14.70 ± 0.58 

Treatment with African mango (50 mg/kg) 51 ± 1.01 14.80 ± 0.57 

Treatment with slim factor (25 mg/kg) 52 ± 0.87 15.50 ± 0.56 

Treatment with slim factor (50 mg/kg) 56.20 ± 2.36 15.90 ± 0.67 

Data are represented as mean ± SE and analyzed using ANOVA followed by Bonferroni’s post-hoc test at p-value <0.05, n=10 

Serum AST and ALT: Table 10 shows that no 

significant effect was observed in serum AST and 

ALT enzyme activity as compared to NPD group. 

DISCUSSION: Our current study revealed that 

induction of obesity using HFD for two months 

resulting in increased body weight, adipose tissue 

index, and atherogenic index.  

Elevation of blood glucose and hyperinsulinemia, 

leading to insulin resistance, were also noticed. 

Compatible with our results, HFD has been shown 

to generate rapid weight gain in rodents, hyper-

glycemia, hypertriglyceridemia, hyper-cholesterol-

emia, and compensatory hyperinsulinemia together 

with reduced glucose disappearance rate 
35

. Our 
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findings demonstrate that treatment with orlistat 

(10 mg/kg/day, p.o.) produced a loss in the weight 

of obese rats. Also, insulin resistance was reduced 

significantly as indicated by HOMA-IR and R-

QUICK indices. These results seem to be 

compatible with those obtained by Karimi et al., 
36

  

On the other hand, groups treated with different 

doses of turbo slim, African mango, and slim factor 

still have insulin resistance showing high levels of 

both serum glucose and insulin levels compared to 

group ceased HFD. However, there is a noticeable 

decrease in these levels when compared to the HFD 

group. This indicates that the reduction in the levels 

of glucose and insulin may be due to the cessation 

of HFD, not to the effect of these drugs, which 

emphasized that these drugs are counterfeits having 

no effect on decreasing insulin resistance. Leptin is 

exclusively produced by white adipose tissue, 

which acts as a global messenger to the central 

nervous system of systemic energy storage in order 

to control food intake and energy expenditure 
19

.  

Adipocyte size is an important factor for the 

expression of leptin and its release into the blood. 

Therefore, and as we explained in our results, the 

reduced concentration of leptin in the group treated 

with orlistat versus that in the HFD group may be 

due to a higher proportion of small adipocytes, 

which decreases food intake and increases energy 

expenditure, and this was similar to the results of 

Karimi et al., 
36

  

Another serological biomarker that decreased in 

obese individuals is adiponectin, a type of 

adipokine that is specifically produced by adipose 

tissue and regulates insulin sensitivity and tissue 

inflammation. Weight reduction reportedly leads to 

a significant increase in adiponectin level 
37

. A high 

level of adiponectin increases insulin sensitivity, 

while a low adiponectin level contributes to insulin 

resistance in obesity and type 2 diabetes mellitus 
38

.  

Several studies showed that probiotic 

supplementation might improve adiponectin 

secretion or expression 
39

. Our results confirm the 

previous illustration as adiponectin levels 

significantly decreased in the HFD group, and after 

cessation of HFD, the levels return to increase 

again. An additional increase in adiponectin level 

after treatment with orlistat was observed, and this 

is similar to those founded by Karimi et al., 
36

.  

No change was observed in the other treated group 

compared to the group ceased HFD indicating that 

they have no biological effect on increasing the 

serum adiponectin levels even after the cessation of 

HFD. 

MCP-1, a member of the C-C chemokine β 

subfamily, plays a diverse role in obesity 
40

. It 

causes the recruitment of monocytes, and as such, 

may contribute to the initiation and maintenance of 

inflammatory reactions in the adipose tissues. 

MCP-1 has a direct angiogenic effect on 

endothelial cells 
41

 and thus may involve in the 

expansion and remodeling of the adipose tissue 

during the development of obesity. Therefore 

obesity causes low-grade chronic inflammation 

through enhanced adipose tissue-derived cytokines. 

The previous explanation was emphasized with our 

results, which revealed that feeding HFD causing 

an increase in plasma MCP-1 values, and this was 

in agreement with Mazur-Bialy et al., 
42

 whom 

identified increased MCP-1 protein levels in obese 

mice. Moreover, the significant reduction in MCP-

1 after treatment with orlistat (10 mg/kg/day, p.o.), 

which reduces fat absorption from the intestinal 

lumen by inhibiting lipase enzymes 
43

, also ensure 

the causal relationship between obesity and plasma 

MCP-1. Noticing that, treatment with different 

doses of turbo slim, African mango, and slim factor 

still showing higher plasma levels of MCP-1 

compared to group ceased HFD and lower plasma 

levels of MCP-1 than the HFD group indicating 

that this reduction is not due to the effect of the 

drug and still emphasized our expectations that 

they are counterfeit drugs have no biological effect.  

The observed decrease in tissue GSH levels and an 

increase in MDA levels are proofs of the oxidative 

stress caused by obesity. Adipose tissue is 

characterized by increased local, and systemic 

production of pro-inflammatory adipocytokines, 

which induce the production of reactive oxygen 

species and increased oxidative stress leads to 

important changes in adipose tissue that promotes a 

systemic low-grade inflammatory response with 

adverse effects throughout the body such as 

extensive tissue damage, reacting with membrane 

lipids, proteins and nucleic acids 
44

. Treatment with 

different doses of turbo slim, African mango, and 

slim factor still have no effect on either the re-

elevation of GSH levels or the re-reduction of 
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MDA levels comparing to the NPD group, and this 

still ensuring our expectations. 

CONCLUSION: The present study aimed to 

investigate the effect of some drugs labeled as anti-

obesity drugs and not licensed by the Ministry of 

Health. However, our results indicated that the 

three studied drugs turbo slim®, African mango®, 

and slim factor® with different doses from each 

one had a negligible anti-obesity effect in 

comparison with registered Orlistat ensuring that 

they are counterfeit drugs. 
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