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Abstract: The current study aimed to evaluate the effect of orlistat, liraglutide, and the herbal 

supplement on the mothers of experimentally fattened white rats. The female rats were 

divided into two main groups, the first fed a standard ration, in which two groups were the 

first pregnant and the second non-pregnant, while the second main group was fed a special 

diet containing 35%. Fat for the purpose of fattening as a first stage and for a period of 6 

weeks, then the second stage began, which is the pregnancy and treatment stage and included 

eight secondary groups. The first group was not treated with any drug, the second group was 

orlistat at a therapeutic dose, the third group was liraglutide at a therapeutic dose, the fourth 

group was an herbal supplement, and the fifth group was a supplement with a therapeutic 

dose. Of Orlistat, the sixth group is supplemented with a therapeutic dose of liraglutide, the 

seventh group is a high dose of orlistat, and the eighth group is a high dose of liraglutide. The 

current study showed that the obesity leads to changes in lipid profiles compared to control 

groups, as the effect of fattening is represented by an increase in the concentration of total 

cholesterol, triglycerides, low-density lipoproteins, very low-density lipoproteins, and a 

decrease in high-density lipoproteins, histological examinations. Pathological changes 

appeared in each of the liver tissues, represented by a large proliferation of fat droplets, 

steatosis, Müller bodies, collapse of the central vein wall, and lymphocytic infiltration. The 

two best groups were when the herbal supplement was used with both drugs, and the herbal 

supplement had a synergistic role. With the two drugs, it reduces the accumulation of fat in 

the cells. 
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Introduction 

Obesity is defined as a multifactorial disease, derived from the Latin word obesus, which 

means pumping fat into the body. Obesity occurs due to an imbalance between calories taken in 

and energy expended. Obesity is considered a global health problem because it is linked to serious 

diseases such as heart disease, cancer, and diabetes and is closely linked to increased premature 

mortality rates [1]. Obesity is characterized by an increase in adipose tissue due to the metabolic 

state [2]. Studies have indicated that obesity is increasing in Iraq. A survey was conducted in 2006 

with the support of the World Health Organization, which revealed that the obesity rate was high, 

about 66.9%. Al-Tawil et al., [3] showed that (37%) of Baghdad’s population suffered from 

obesity, and (39%) of them were women, while in Basra, the rate of obesity was about 55% [4]. 

The high cost of surgery, postoperative follow-up, and complications make it unlikely to be a 

universally accepted treatment for the majority of patients with obesity. Thus, medications that 

prevent weight regain appear to be essential in the treatment of obesity. In light of this, several 

anti-obesity drugs have been developed and used, such as sibutramine and rimonabant, but due to 

their serious side effects, drug safety organizations have considered anti-obesity drugs a 

controversial issue [5]. Several studies have shown that using orlistat for a year with energy-

restricted diets leads to weight loss with exercise, so orlistat has a role in lowering blood pressure 

and diabetes [6]. On the other hand, FDA approval was obtained in 2014, and in 2019 the 

organization gave confidence to use liraglutide as a treatment for children aged ten and above who 

suffer from type 2 diabetes, thus making it the first non-insulin-based drug to treat diabetes [7]. 

GLP-1R receptors are located on neurons in the hypothalamus, which contains appetite control 

centers, and thus liraglutide works to reduce weight [8]. At the present time, people prefer to use 

natural materials found in plants, especially the foods that we eat daily, as it has been discovered 

that these foods and supplements contain biosynthetic compounds they affect weight loss in 

several ways, such as reduces inhibition of adipocyte differentiation, interferes with lipid synthesis 

enzymes [9]. Therefore, The current study aimed to evaluate the effect of orlistat, liraglutide, and 

the herbal supplement on the mothers of experimentally fattened white rats. 

Methods 

Experiment animals 

  100 female albino rats were used in this study. Obtained from the General Company for 

Pharmaceutical Industry. Female rats were kept in the animal house in wire mesh stainless cages (two 

animals per one cage). The environment was controlled in the animal cages, where the temperature 

was maintained at (20-24°C), and the lighting was 12:12 hours light: dark cycle with good ventilation. 

Experiment design 

Groups were distributed such that each group contained 10 females, and these groups were as follows: 

1. Group A: 10 non-pregnant female rats were dissected on day 18 of pregnancy for the other of the 

groups. 

2. Group B: 10 pregnant female rats were dissected on the 18th day of pregnancy. 

3. Group C: 10 pregnant and obese female rats were dissected on the 18th day of pregnancy. 

4. Group D: 10 pregnant female rats were dosed with orlistat (therapeutic dose) on day 18 of 

pregnancy. 

5. Group E: 10 pregnant female rats were dosed with liraglutide (therapeutic dose) on day 18 of 

pregnancy. 

6. Group F: 10 pregnant female rats were dosed with Slim herb on the 18th day of pregnancy. 
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7. Group G: 10 pregnant female rats were dosed with the herb and the drug orlistat (a therapeutic 

dose) on the 18th day of pregnancy. 

8. Group H: 10 pregnant female rats were dosed with the herb and liraglutide (a therapeutic dose) 

on the 18th day of pregnancy. 

9. Group J: 10 pregnant female rats were dosed with orlistat (over dose) on day 18 of pregnancy. 

10. Group K: 10 pregnant female rats were dosed with liraglutide (over dose) on day 18 of pregnancy. 

Measurements of lipid profile by cobas  

The enzymatic cholesterol, triglycerides and HDL assay as described by Eggstein and Kreutz 

still required saponification with potassium hydroxide. Roche/Hitachi cobas systems automatically 

calculate the analyte concentration of each sample. 

Histological study 

Fresh hearts from each rat were rapidly dissected, fixed with 10% formalin, and dehydrated 

with ethanol in escalating concentrations. After tissue samples had been dehydrated, they were cleared 

in two changes of xylene, impregnated in three exceptions of molten paraffin wax, embedded, and 

blocked out. Sections with a 5 um thickness were stained with haematoxylin-eosin [10]. 

Statistical analysis  

Version 18 of the SPSS application (Statistical Package for Social Science) was used to code 

and enter the data onto a computer for statistical analysis. Every data point was organized based on 

frequency, and the Chi-square test was used to examine correlations between variables. A p-value of 

less than 0.05 was deemed significant. 

Results and Discussion 

Lipid profile  

Table (1) showed that there was a significant (P<0.05) increase in the concentration of total 

cholesterol, triglycerides, LDL and VLDL in the group treated with a high-fat diet during pregnant 

women compared to the non-pregnant control group and the group of non-obese pregnant women, 

while a significant (P<0.05) decrease was recorded in all groups treated with both Orlistat and 

Liraglutide and the herb compared with the obese group. The results also recorded a significant 

(P<0.05) decrease in the two groups that were dosed with high doses of both Orlistat and Liraglutide 

compared to the rest of the groups. On the other hand, there was a significant (P<0.05) decrease in 

HDL concentration in the group treated with a high-fat diet for pregnant women compared to the non-

pregnant control group and the non-obese pregnant group, while a significant (P<0.05) increase was 

recorded in all groups treated with Orlistat and Liraglutide, and the herb compared with the obese 

group, as well. The results recorded an improvement and a significant (P<0.05) increase in the two 

groups that were dosed with high doses of both Orlistat and Liraglutide compared to the rest of the 

groups. 

Table (1): the levels of lipid profile in studied groups 

Parameters 

 

Groups 

Total 

cholesterol 
Triglyceride HDL LDL VLDL 

GA 95.4±9.34 d 75.7±9.61 e 34.5±3.21 a 45.4±9.65 d 15.54±2.03 c 

GB 108.1±7.05 d 83.1±7.5 e 30.7±4.51 a 57.8±7.04 d 16.62±3.11 c 

GC 167.7±9.39 a 172.3±15.01 a 19.7±3.16 b 114.1±14.6 a 33.86±4.17 a 

GD 143.9±7.04 b 143.2±8.38 b 24.5±2.42 b 90.76±9.17 b 28.64±3.55 a 
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GE 138.4±9.91 b 129.7±12.5 c 23.9±3.47 b 88.56±8.31 b 25.63±4.73 b 

GF 129.3±4.58 bc 123.7±13.5 c 24.3±2.95 b 79.06±6.93 c 24.15±2.52 b 

GG 119.5±7.44 c 112.8±6.93 d 28.1±3.61 a 68.44±8.24 c 22.85±3.17 b 

GH 121.9±5.5 bc 82.3±14.7 e 29.7±4.21 a 75.94±5.93 c 16.26±2.15 c 

GJ 126.5±7.41 bc 73.3±10.4 e 31.8±5.31 a 80.2±11.8 bc 14.46±2.15 c 

GK 117.1±6.39 c 80.6±7.41 e 33.6±4.04 a 67.18±6.52 c 16.32± 4.12c 

*same letters mean there is non-significant (P≤0.05) differences, different letters mean there is significant 

(P≤0.05) differences. 

The increase in levels of lipid profiles in the pregnant group can be explained by increased 

levels of the hormones estrogen, progesterone, and placental lactogen and as a normal physiological 

state during pregnancy, as The levels of fatty acids, glucose, amino acids were increase to ensure the 

preservation of energy sources in the body used as a source of growth and fetal development [11]. 

The current study agrees with Hussein and Mustafa [12] that a high-fat diet causes an increase in the 

level of low-density lipoprotein (LDL) and this explains the increase in its level in the current study. 

The reason for the decrease in high-density lipoprotein (HDL) may be due to an increase in very low-

density lipoprotein (VLDL) manufactured in the liver due to the pumping of large amounts of fatty 

acids into it because they increase in the body due to obesity, thus activating the receptors called 

cholesterol ester transfer protein (CETP) which plays a role in the HDL metabolism process [13]. 

Orlistat reduces the activity of intestinal lipase, reduces the accumulation of fat in the liver, reduces 

the coding of genes that stimulate lipogenesis, and increases the expression of genes that catabolize 

lipids [14]. The drug also has a major role in improving the NRF2 signaling pathway, which is the 

pathway that reduces the risk of atherosclerosis by increasing and activating HDL, which transports 

cholesterol accumulated in the blood vessels to the liver. This also explains the decrease in cholesterol 

levels in the groups treated with orlistat [15]. On the other hand, the study showed that the use of 

liraglutide at both therapeutic and high doses led to a reduced the level of lipid profiles compared to 

the obese pregnant group. Liraglutide is similar to GLP-1 receptors, whose most important function 

in the intestine is to reduce the secretion of lipoproteins that have a role in transporting cholesterol 

and fatty acids. To the blood circulation, and because cholesterol is not hydrophilic, it cannot move 

into the blood circulation except with the help of lipoproteins, the most prominent examples of which 

are chylomicrons [16]. When comparing the level of fats in the group of obese pregnant rats and the 

group of obese pregnant rats with which the herbal supplement Slim Up was used, we notice that 

there are significant differences. The role of the herbal supplements in lowering the level of 

triglycerides may be due to the fact that they contain phenolic substances that increase the activity of 

the adipocyte lipoprotein enzyme. lipase, which converts them into fatty acids and cholesterol, so the 

concentration of triglycerides decreases. Herbal supplements also work to increase the activity of the 

enzyme Acyl-coenzyme A: cholesterol acyltransferases (ACAT), which has an active role in 

transesterifying excess cholesterol, and this is consistent with the current study [17]. 

Histological changes in maternal obesity 

Non-pregnant control group 

The results of microscopic examination of the liver of rats in this group showed the normal 

shape of the liver tissue represented by the central vein around which the hepatic cells are arranged 

in the form of radial separated from each other by sinusoids containing Kupffer cells, as in figure (1). 

Pregnant control group 

  The microscopic examination of the liver of the pregnant rats showed the normal appearance 

of the liver tissue consisting of a central vein around which the hepatocytes were arranged in the form 

https://journal.silkroad-science.com/index.php/JMGCB


European Journal of Medical Genetics and Clinical Biology Volume 1, Issue 6 | 2024 

 https://journal.silkroad-science.com/index.php/JMGCB  - 71 

 

 

of radial separated by sinusoids. The presence of lymphocytes and a few small fatty vesicles was also 

observed, as in figure (2). 

Obese pregnant group 

The appearance of Müller bodies and large and small fatty vesicles was observed, all of which 

are evidence of the success of induced obesity in rats, in addition to the appearance of fatty 

degeneration and a large spread of fat droplets that are inside large or small vesicles in the liver cells, 

as in figure (3). 

Obese pregnant group treated with a therapeutic dose of the drug Orlistat 

  The examination showed a relative improvement in liver tissue when compared to the obese 

group, but fatty degeneration, cholestasis, lymphocyte infiltration near the central vein continued to 

appear, in addition to degeneration of the hepatic cell nuclei, as in figure (4). 

Obese pregnant group treated with therapeutic doses of liraglutide 

  Figure (5) showed the continued appearance of fat droplets, which reflects their continued 

formation inside the liver cells, in which stages of cellular degeneration appear, represented by 

thickened and degenerated nuclei, in addition to balloon cells, but in lower proportions when 

compared with the obese group. 

Obese pregnant group treated with the herbal supplement (Slim Up) 

 It was also observed in this group that the histological effects of fat accumulation persisted, 

as in Figure (6), as deposits of secondary pigments (iron) appeared, and yellow pigments were also 

deposited as an indication of the destruction of cells and nuclei, and enlargement of Kupffer cells. 

Obese pregnant group treated with herbal supplements and therapeutic doses of orlistat 

  Microscopic examination showed that there was a clear improvement in the tissue in terms of 

a decrease in the number of fatty vesicles, as their numbers appeared lower, as in figure (7), but fibrin 

deposition appeared, and lymphocyte enlargement with necrosis. 

Obese pregnant group treated with herbal supplements and therapeutic doses of liraglutide 

 Microscopic examination of the tissues of this group showed that they were almost normal, 

with a small spread of fatty vesicles, thickening of the nuclei, and cell enlargement, but the 

arrangement of the sinusoids around the central vein was clear, as in figure (8). 

Obese pregnant group treated with over doses of orlistat 

  Through examination of the liver tissue in this group, it was observed that there was a 

significant effect, as figure (9) showed the reappearance of Müller bodies in large numbers, thickening 

of the plasma membrane of most hepatic cells, bleeding, thickening of the wall of the central vein, 

necrosis and thickening of the nuclei. 

Obese pregnant group treated with over doses of liraglutide 

 Figure (10) shows thickening of the portal vein wall, collapse of the bile duct, and destruction 

of the walls of the hepatic artery. The endothelial cells surrounding the walls of the central vein also 

swell.  
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Figure (1): A histological section of a liver from a non-pregnant control group showing the 

normal shape of the central vein (CV), hepatocytes (HC), Kupffer cells (KC), sinusoids (S), 

H&E, 400X. 

 
Figure (2): liver of pregnant control group showing the normal shape of the central vein (CV), 

hepatocytes (HC), Kupffer cells (KC), sinusoids (S), small fatty vesicles (MIV), H&E. ,400X 

 

 

 

 

 

 

  

 

Figure (3): Liver of an obese pregnant group showing the appearance of Müller bodies (MB), 

large fatty vesicles (MAV) and small (MIV), and karyolysis (KL) H&E. ,400X 
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Figure (4): Liver of an obese pregnant group showing the appearance of Müller bodies (MB), 

large fatty vesicles (MAV) and small (MIV), and karyolysis (KL) H&E. ,400X 

 
Figure (5): liver of obese pregnant group treated with a therapeutic dose of liraglutide shows 

small and large fatty vesicles (MAV & MIV), balloon hepatocytes (BHC), thickening of the 

nuclei (Py), karyolysis of a large portion of the nuclei (KL) H&E. ,400X. 

 
Figure (6): liver of obese pregnant group treated with the herbal supplement showed deposits 

of secondary pigments (SHC), deposition of bile pigments (BP), rupture of nuclei (KR), and 

enlargement of Kupffer cells (SKC),  H&E. ,400X. 
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Figure (7): liver of obese pregnant group treated with the herbal supplement and a 

therapeutic dose of orlistat showing necrosis (N), destruction of the central vein wall (DW), 

small fatty vesicle (MIV), fibrin deposition (FD), nucleolysis (KL), lymphocytosis (SLC). 

H&E. ,400X. 

 
Figure (8): liver of obese pregnant group treated with the herbal supplement and a 

therapeutic dose of liraglutide showing necrosis (N), destruction of the central vein wall (DW), 

small fatty vesicle (MIV), fibrin deposition (FD), nucleolysis (KL), lymphocytosis (SLC). 

H&E. ,400X. 

 
Figure (9): liver of obese pregnant group treated with over dose of orlistat showing 

desquamation of the central vein wall (Des), thickening of the plasma membranes of 

hepatocytes (Th.PM), appearance of Müller bodies (MB), hemorrhage (He), karyolysis of 

nuclei (KL) and thickening (Py) H&E. ,400X. 
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Figure (10): liver of obese pregnant group treated with over dose of liraglutide showing portal 

vein wall thickens (Th.W), collapse of the bile duct (DBD), destruction of hepatic artery wall 

(Ar), necrosis (N), and lymphocyte infiltration (IL), apoptosis (AP) H&E. ,400X. 

 

The appearance of fatty vesicles in the liver tissues of pregnant women is explained by the 

increased need of the fetus for fats as part of the normal growth and development processes, that is, 

it is considered a normal physiological condition during pregnancy [11]. Therefore, we notice its 

accumulation in the liver tissues of pregnant women when compared with the liver tissues of non-

pregnant women. Microscopic examination of the liver tissue of obese rats treated with a therapeutic 

dose of orlistat also showed a slight improvement in the levels of proliferation of large and small fatty 

vesicles and fatty degeneration. The improvement in histopathological lesions may be explained by 

the fact that the orlistat drug, when it reduces the high levels of fat resulting from a high-fat diet, will 

restore part of the function. The liver has mutated and changed due to the accumulation of fats in it, 

on the other hand, microscopic examinations of the liver tissue of obese pregnant rats treated with 

liraglutide showed histological changes represented by the continued appearance of fatty vesicles and 

balloon cells, but in relatively lower proportions. Liraglutide at therapeutic doses leads to a reduction 

in the expression of the gene procollagen type III amino-N-terminal peptide (PIIINP), which is 

responsible. About liver cell fibrosis, and the drug liraglutide has been proven to increase autophagy 

processes, including autophagy of fats and repair cells damaged by their accumulation, but at 

prescribed and fixed doses [18]. When using Orlistat with herbs, a significant improvement in the 

drug’s performance was observed. In an Egyptian study by researchers Sabik et al., [19], who used 

the drug with green tea, there was a significant improvement in the effect of the drug on tissues 

because herbs contain several substances that work with different mechanisms and methods, in 

addition to The drug worked, and this was observed in the current study as well. Histological changes 

in the liver when using a high dose of drugs may be due to what is known as the negative effects of 

the drug on the liver (Drug-Induced Liver Injury (DILI), which means that the tissues and cells of the 

liver are affected by the method of using the drug (through the skin, mouth, intravenous), dose, The 

period of drug use, when drugs are metabolized in the liver, will change in chemical composition, 

causing the destruction of some cells, which stimulates oxidative stress that stimulates necrosis or 

breakdown of the mitochondrial wall [20]. 

Conclusion 

It is concluded from the current study that orlistat and liraglutide in therapeutic doses have an 

effective role in improving lipid profile levels compared to obese rats, especially when used with the 
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herb, but double doses of orlistat and liraglutide cause histological effects on the liver of rats. 
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