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Abstract: 

   The present study was carried out on marine edible sea urchin Paracentrotus lividus which are predominant 

in the local aquatic fauna in Egypt. The present research was conducted to extract carotenoids from soft parts 

of sea urchin and estimate their activity on obese mice that receive high-fat diet HFD as a protective and 

curative effect. The results showed the effect of carotenoid in a protective group, significantly reduced plasma 

triglyceride, HDL, and total cholesterol also lowered blood glucose levels. Oral administration of carotenoid 

extracts substantially decreased the rate of gaining weight and recovered lipid profile levels to normal as 

compared to the control group with improvement of liver function tests in serum and oxidative stress 

parameters in liver tissue. Histological differences in liver tissues revealed that the extracts protected the liver 

tissue from adiposeness by high-fat diet HFD fed.  

   In conclusion, this study demonstrates the potential anti-obesity effects of the carotenoid administration in 

mice supplied with a diet rich in fat and obese mice. The findings suggest that the bioactive compound 

carotenoid as astaxanthin supplementation extracted from Paracentrotus lividus exhibits anti-obesity activity 

that can improve lipid profiles, glucose metabolism, and antioxidant status.  
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Introduction:  

  According to the recommendations of the World 

Healthcare Organization (WHO), obesity and being 

overweight, both include an excess or abnormal 

accumulation of fat that is harmful to health. Many 

comorbidities are closely related to obesity, including 

metabolic inflammation, insulin resistance, hepatic 

steatosis, hypertension, dyslipidemia, depression, 

specific forms of cancer, type 2 diabetes, and 

cardiovascular disease that are highly correlated with 

obesity (Larsson et al., 1984). According to the 

WHO, approximately 39% of adults worldwide were 

overweight in 2016 and 13% of adults were obese 

(WHO). 

 Animals nourished with a high-fat diet (HFD) 

display mild obesity, therefore being ideal for the 

development of preventive treatments for metabolic 

disorders such as NAFLD (Park et al., 2005; Tan et 

al., 2017). To identify the various pharmacological 

effects of the test substance, an HFD-fed mouse 

model was chosen. 

   There is a lot of interest in carotenoids as nutritional 

supplements, especially those derived from natural 
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sources, because of their ability to promote health. 

All terrestrial and aquatic photoautotrophs, including 

plants, microalgae, macroalgae, and marine 

invertebrates, produce carotenoid pigments, which 

are fat-soluble pigments. Carotenoid pigments 

include red, yellow, and orange tetraterpenoid 

pigments (Langi et al., 2018). Red carotenoid 

astaxanthin is a powerful antioxidant found in many 

different kinds of plants and animals. these naturally 

occurring anti-oxidants, reduce oxidative damage by 

detoxification the free radicals molecules in the cells 

and inhibiting the diseases associated with them.  

Numerous extremely significant pharmacological 

actions, such as anti-oxidant, (Fukuhara et al., 1998, 

and Naguib, 2000) anti-tumor and anti-cancer 

(Chew et al., 1999) anti-diabetic (Naito et al., 2004) 

and anti-inflammation activities. (Guerin et al., 

2003, and Bennedsen et al., 1999).  

  Marine invertebrates belonging to the phylum 

Echinodermata include the sea urchin Paracentrotus 

lividus. The edible parts are coated with many sharp 

spines. The five gonads, which are situated below the 

interambulacral plates, are the edible tissues (Gabin-

Sánchez and Lorenzo, 1993). The appearance, 

texture, flavor, and most crucially color of sea urchin 

gonads (roe), a highly prized meal have a significant 

impact on their marketability and price (Unuma et 

al., 2010) and (Symonds et al., 2007). It is believed 

that the carotenoids and carotenoid precursors from 

the sea urchin's food, which are either changed or 

deposited in the gonads tissue, are what gives the 

gonads their distinctive color (Symonds et al., 2007), 

and (Symonds et al., 2009).  

   Hence, the objective of this study was to evaluate 

the potential anti-obesity effects of carotenoid 

extracts, specifically Astaxanthin derived from 

marine Echinodermata sea urchin Paracentrotus 

lividus, using mouse models with diet-induced 

obesity. 

Materials and methods:   

Sea urchin collection. The identification of selected  

Sea urchin Paracentrotus lividus (Lamarck, 1816) 

samples was based on the morphological description 

provided by (Guill, Micheal). Samples were 

collected from Miami in the Mediterranean Sea, 

Alexandria, Egypt between July 2020 and February 

2021. In obtaining bags filled with fresh seawater, the 

samples were carried to the lab.  

Dissection. An incision was performed in the urchin's 

peristomal membrane, and the coelomic fluid was 

removed to extract the soft parts (muscles and 

gonads) as described by Kelly et al. (2001). 

Carotenoid extraction from soft parts (muscles 

and gonads) of sea urchin Paracentrotus lividus:  

 According to Chen and Yang (1992), carotenoids 

were isolated from the soft sections (muscles and 

gonads) of Echinodermata sea urchin Paracentrotus 

lividus. A flask and shaken were used to combine 

precisely 15 g of soft sections of sea urchin with 150 

ml of acetone for half an hour. The collection of the 

filtrate was accomplished by employing an aspiration 

pipe, and the leftover material was once more 

extracted using 150 ml of acetone. The extraction 

process was done twice with 150 ml of petroleum 

ether until the residue lost its color. In a flask, we 

mixed all of the extracts. Then, 600 ml of a ten 

percent solution of sodium sulfate was mixed. The 

solution was shaken for one minute before being 

placed in the dark, resulting in the formation of two 

distinct layers. The residue was extracted four more 

times with 150ml of petroleum ether after the 

supernatant was collected. The extracts were mixed 

and dehydrated by evaporation. 

Calculation UV-visible spectrophotometry is a 

widely used analytical technique that involves the 

measurement of the absorption or transmission of 

electromagnetic radiation throughout the spectral 

range of 380 to 750 nm, in triplicate, which was 

utilized to calculate the total amount of extracted 

carotenoids. The Lambert-Beer law was used to 

determine the carotenoid concentration, and the 

absorbance readings were used to calculate the results 

using the following equation: 
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Total Carotenoids µg/g=
(

𝑨𝒃𝒔𝒐𝒓𝒃𝒂𝒏𝒄𝒆

𝒆
×𝟏𝟎𝟎𝟎×𝒔𝒂𝒎𝒑𝒍𝒆 𝒗𝒐𝒍𝒖𝒎𝒆(𝒎𝒍))

𝑺𝒂𝒎𝒑𝒍𝒆 𝒅𝒓𝒚 𝒘𝒆𝒊𝒈𝒉(𝒈)  

   

The exact coefficient of light absorption of  

Astaxanthin 124000  at 460 nm and the molecular 

mass of 596.84 (astaxanthin) were used. This was 

done by Bunchwaldt and Jencks in 1968. In the 

above solution, Acerafed was used (Minguez and 

Mendez, 1993). 

Experimental design:  

Animal treatments and diets:  

The studies were performed with 32 Swiss male 

albino adult mice obtained from a medical research 

institute (Alexandria, Egypt) with an average weight 

of 25 ± 5 g. Aged(5-6 weeks). Experimental animals 

were housed in plastic cages on wood shaving. 

Before the experimental work, all animals underwent 

a two-week acclimation period and were provided 

with a regular, high-fat diet (HFD). A constant 23° C 

was maintained in the animal room. The light was on 

its cycle of light and dark at 12:12 h. They were 

regularly monitored for any indications of disease, 

stress, or mortality and had free access to a routine 

lab. Feeding occurs by fat diet to obtain obese male 

mice which contain: Corn starch72.8 g, sucrose172.8 

g, Lard177.5 g, mineral mix10 g, Calcium 

carbonate5.5 g, Soybean Oil 25 g, and beef tallow 

60% calories of fat injection by gastric tube for 6 

weeks the model determined by Ikeuchi et al., 

(2007).  

Animal grouping:  

Four groups of animals were designed using random 

selection, each group composed of eight male mice.  

 Group 1: (control): Mice were fed a normal diet and 

administrated with only saline.  

 Group 2: (control obese mice) Mice were fed highly 

fatty meals (HFD) for 6 weeks.  

 Group 3: (protective group) Mice were injected with 

extracted carotenoids (30mg/ kg of body weight) 

(Ikeuchi et al., 2007) by gastric tube and received a 

highly fatty meal (HFD) at the same time for 6 weeks.  

 Group 4: (curative group) A highly fatty meal 

(HFD) was administered to mice for 4 weeks till 

became obese mice, then mice were injected (30mg/ 

kg of body weight) (Ikeuchi et al., 2007) of extracted 

carotenoids with a gastric tube for 2 weeks.  

After a 6-week experimental study period, all 

mice were required to fast overnight before being put 

under anesthesia so that blood samples could be taken 

from their retro-orbital veins. The serum was then 

processed and frozen at -20o C in preparation for 

future biochemical examination. 

Experimental procedures 

Biochemical analysis of serum  

Commercial kits were used for enzymatic 

colorimetric testing (triglyceride E-test, cholesterol 

E-test) to determine the concentrations of High-

density lipoprotein (HDL), Triglyceride (TG), and 

Total cholesterol (TC) in the serum. whereas Total 

glucose was determined by a colorimetric method 

using Glucose Oxidase according to Trinder (1969). 

In contrast, reagents from Biodiagnostic and 

Research Reagents Company kits were used to detect 

the enzymes alanine aminotransaminase (ALT) (EC 

2.6.1.2), aspartate aminotransaminase (AST) (EC 

2.6.1.1), and gamma-glutamyl transferase (GGT) 

(EC 2.3.2.2) via a colorimetric method that was in 

agreement with the indicated reference techniques 

(Reitman and Frankel, 1957; IFCC, 1986). 

Whereas, Albumin, Total protein, and Total bilirubin 

were determined by the kit of Biodiagnostic and 

Research Reagents Company utilizing the 

colorimetric procedure following the respective 

suggested reference methods of Walter and Gerade 

(1970) and Doumas (1971). 

Biochemical markers in Liver tissue  

To estimate liver enzymes, 10 percent of liver 

tissue homogenate was made and utilized to calculate 

Glutathione (GSH) which was determined by 

reducing 5,5-dithiobis (2-nitrobenzoic acid) (DTNB) 

with GSH to generate a yellow molecule, as 

described by (Beutler et al., 1963). Superoxide 

dismutase (SOD), catalase, Total 
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malondialdehyde (MDA), and Nitric oxide were 

measured by the kit of Biodiagnostic and Research 

Reagents Company by using colorimetric Method 

according to the recommended reference method of 

(Nishikimi, 1972),  (Aebi, 1984), (Satoh, 1978 and 

Ohkawa et al., 1979) and  (Montgomery, 1961) 

respectively.  

 Histological examination of liver tissue 

Tissues from the liver were preserved in 10% 

formalin and embedded in paraffin, serial sectioned 

(15 mm). Before being photographed at a final 

magnification of 200x, the sample was cleaned, 

mounted, and stained with hematoxylin and eosin. 

Statistical analysis 

All experiments were conducted with triplicates of 

each sample, and the results were expressed as means 

± standard deviations (SD). One-way analysis of 

variance (ANOVA) was used to determine whether 

there were statistically significant differences 

between the treatment groups, and a significance 

level of p ≤ 0.05 was set. All statistical analyses were 

performed in SPSS version 20, a statistical package 

developed by IBM.  (IBM-SPSS Version 20.0).  

Results:  

Biochemical analysis of soft parts (muscles and 

gonads) of sea urchin 

Total carotenoid contents in sea urchin soft parts   

The carotenoid concentration, namely 

astaxanthin, was determined in the soft tissues 

(muscles and gonads) of sea urchin Paracentrotus 

lividus. The concentration was measured at 460 nm 

and found to be 5.60 ± 0.02 μg/g. 

Body weight : 

The variations in body weight that occurred among 

the groups throughout the experiments are 

summarized in (Figure 1). Feeding (HFD) diet high 

in fat in the obese mice group (G2) caused a marked 

increase in body weight of 51±2.38 g as compared to 

the control group (G1) feeding a normal diet of 23.4 

±0.93g showed an extremely significant increase in 

body weight gain. However, feeding a high-fat diet 

plus carotenoid extract in the protective group (G3)  

33.6 ±1.24 g shows low significant increase in body 

weight resulting from the consumption of a high-fat 

diet (HFD). while in the curative group (G4) 

44.4±1.69 g that administrated carotenoid extract 

after receiving (HFD) showed a highly significant 

increase in body weight gain. 

 

 

 

 

 

 

  

 

 

Fig. 1:  The significance of carotenoid extracts on mice fed an HFD for 42 days (n = 8 per group; values are 

means ± SE) Significance was determined at a P-value threshold of ≤ 0.05 (*), ≤ 0.01 (**), and ≤ 0.001 (***), 

respectively, for the groups controlled by one-way analysis  ANOVA. 
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Biochemical markers in serum and  Liver tissue  

liver function in serum 

 Aminotransferases (ALT and AST), and GGT 

enzyme showed a highly significant increase in the 

obese mice group (G2)  if compared with the control 

group (G1). While, in protective group (G3) and 

curative group (G4) showed a significant increase in 

ALT, AST, and GGT enzyme levels as shown in 

(Table 1). The content of albumin and total protein 

has a significant decrease in the obese mice group 

(G2), protective group (G3), and curative group (G4) 

compared with the control mice group (G1).  The 

content of bilirubin has a significant increase in the 

obese mice group (G2), and the curative group (G4) 

if compared with the control group (G1), while 

showing insignificant with the protective group (G3). 

Plasma lipids and glucose 

The serum's lipid profile levels are displayed in 

(Table 2).  In comparison to the control group (G1), 

the obese mice group's (G2) triglyceride level was 

higher. The values in the carotenoid-supplemented 

obese mice (protective group) (G3) were about 

100.57±0.49 mg/dl and 199.63±0.56 mg/dl in the 

curative group(G4) that received an extract of 

carotenoid after receiving the high-fat diet (HFD). 

The obese mice (G2), protective (G3), and curative 

(G4)  groups show a highly significant increase in TG 

amount if compared with the control mice. In contrast 

to the control group (G1), the obese mice group's 

(G2) total blood cholesterol content was greater. The 

protective group's (G3) results, which were around 

98.57±0.49 mg/dl, were lower than those of the obese 

mice group (G2) 199.90±0.11 mg/dL receiving a diet 

rich in fat only. The HDL concentration in the serum 

of the protective group (G3) was 16.20±0.11 mg/dl.  

The obese mice (G2), protective(G3), and curative 

(G4) groups show highly significant increases in 

HDL levels if compared with the normal group (G1). 

On the other hand, the concentration of glucose in the 

serum of the obese mice group (G2) was about 

(129.11±0.12 mg/dl) which is a highly significant 

increase in the control groups (G1) (88.90 mg/dl). 

 

 

 

 

 Table 1: Mean and standard deviation (SD) of Liver functions in serum of mice in experimental groups. 

 

 

 

Note: Values are reported as averages of three replicates ± standard deviations (SD), and Significance was determined at 

a P-value threshold of ≤ 0.05 (*), ≤ 0.01 (**), and ≤ 0.001 (***), respectively, for the groups controlled by one-way 

analysis  ANOVA. 

 

 

 

 

T.Bil 

mg/dL 

T.protein 

g/dL 

Albumin 

g/dL 

GGT 

U/L 

AST 

U/L 

ALT 

U/L 

Groups 

0.89±0.01 6.17±0.15 4.67±0.15 32.67±0.49 96.53±0.50 65.87±0.15 G1 Control 

1.90±0.11* 4.01±0.11* 3.70±0.13* 53.00±0.10* 230.33±0.49** 99.60±0.53** G2 Obese mice 

1.01±0.12 5.22±0.12* 3.90±0.12* 50.00±0.08* 127.67 ±0.94* 73.57±0.49* G3 Protective Group 

1.20±0.10* 4.91±0.12* 3.00±0.11* 55.00±0.12* 185.23±1.07** 75.57±0.49* G4 Curative group 
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Table 2: Mean and standard deviation (SD) of Lipid profile and glucose in serum of mice in 

experimental groups  

 

Glocose 

mg/dL 

Cholesterol 

mg/dL 

TG 

mg/dL 

HDL 

mg/dL 

Groups 

88.90±0.10 88.27±0.56 109.63±0.55 17.10±0.10 G1 Control 

129.11±0.12* 199.90±0.11* 169.23±0.66* 8.83±0.16* G2 Obese mice   

100.01±0.11* 98.57±0.49* 100.57±0.49* 16.20±0.11* G3 Protective Group 

108.33±0.49* 104.83±0.08* 199.63±0.56* 12.00±0.10* G4 Curative group 

Note: Values are reported as averages of three replicates ± standard deviations (SD), and Significance was determined at 

a P-value threshold of ≤ 0.05 (*), ≤ 0.01 (**), and ≤ 0.001 (***), respectively, for the groups controlled by one-way 

analysis  ANOVA. 

 

 

Oxidative stress in Liver tissue  

Oxidative damage was commonly observed in the 

obese mice group (G2), protective group (G3), and 

curative group (G4) as indicated by the depletion of 

GSH, SOD, and CAT and elevated MDA, and nitric 

oxides as shown in (Table 3). In comparison to the 

control group (G1) GSH, SOD, and CAT  show a 

significant decrease in obese mice group (G2), 

protective group (G3), and curative group (G4). On 

the other hand, MDA and nitric oxide levels 

increased significantly in the obese mice group (G2), 

protective group (G3), and curative group (G4) when 

compared to the (G1) control mice group.  

 

 

Table 3: Mean and standard deviation (SD) of Anti-oxidant in liver tissue of mice in 

experimental groups  

Note: Values are reported as averages of three replicates ± standard deviations (SD), and Significance was determined at 

a P-value threshold of ≤ 0.05 (*), ≤ 0.01 (**), and ≤ 0.001 (***), respectively, for the groups controlled by one-way 

analysis  ANOVA. 

 

 

 

CAT 

U/g. protein 

 

SOD 

U/g. protein 

 

GSH 

mg/g. protein 

 

Nitric oxide 

μmol / g. protein 

MDA 

Nmol/ g. protein 

Groups 

60.23±1.07 11.00±0.11 129.90±0.10 9.40±0.10 1.99±0.01 G1 Control 

8.00±0.11* 6.13±0.15* 91.23±0.59* 65.83±0.15* 16.90±0.10* G2 Obese mice   

24.01±0.12* 9.00±0.10* 106.90±0.11* 21.90±0.11* 3.00±0.11* G3 Protective Group 

16.57±0.49* 8.90±0.12* 91.23±0.49* 65.33±0.49* 16.07±0.15* G4 Curative group 
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Histological examination of liver tissues 

Histologically, hematoxylin and eosin staining were 

used to look at the hepatic fat accumulation. In 

comparison to the curative and protective group, the 

hepatic adipocytes in the group of mice with obesity 

induced by a high-fat diet exhibited a notable increase 

in both their size and number. The carotenoid extracts 

treated in the protective group (G3) had a 

morphology that was almost identical to that of the 

control group (G1). This suggests that these extracts 

when taken orally, help keep the liver's adipocyte 

count and size from altering. (Figure 2) 

 

 

Fig.2. Representative histological images of the liver were stained with H&E. The original magnification was 

200x .(A) The control group shows normal hepatic structure. (B) obese mice group shows distorted 

architecture with severe fatty liver change, the black arrow shows moderate fibrosis around the highly dilated 

central vein, the white arrow shows infiltration, and the yellow arrow shows Mallery denk bodies (MDB). (C) 

protective group shows restored normal hepatic structure. (D) curative group shows a moderately dilated 

central vein with slight hemorrhage. 
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Discussion:  

Obesity is a metabolic condition that results from 

significantly reduced consumption of calories in 

comparison to calorie intake. Instead of a simple 

increase in body weight, increased levels of adipose 

tissue are an indicator of obesity. Although the cause 

of obesity may appear to be straightforward, it 

involves several environmental and genetic factors, 

in addition to bad eating and exercise habits 

(Lobstein, 2019). Healthy food consumption is 

regarded as crucial to protecting our bodies from the 

ailments that obesity can cause. 

According to Astrup (1993) and Bell et al. (1995), 

HFD promotes obesity in both humans and animal 

models, respectively. It is commonly acknowledged 

that a high dietary fat intake enhances the risk of 

obesity and chronic illnesses such as diabetes, 

hyperlipidemia, hypertension, cardiovascular 

disease, and several types of cancer (Sanders, 2003). 

In one instance, Reaven (2000) found a link 

between high fat consumption and the frequency of 

metabolic disorders in developed nations. In the 

current research, mice fed an HFD plus a carotenoid 

called astaxanthin were able to maintain their adipose 

tissue and body weight without modifying their 

energy consumption compared to the mice given a 

typical diet. After the studies, carotenoids such as 

astaxanthin helped to lower the rise in body weight 

Additionally, astaxanthin prevented the rise in lipid 

profile and glucose levels. Significant improvement 

in liver tissue antioxidant properties and function. 

According to these findings, Astaxanthin has shown 

an ameliorating impact on obesity and fatty liver 

resulting from a high-fat diet. 

Astaxanthin is a naturally occurring carotenoid 

antioxidant that can be found in several kinds of 

different organisms. In obese mice consuming a high-

fat diet, we noticed the effects of dietary astaxanthin 

supplementation. Astaxanthin inhibited the body 

weight and the weight of adipose tissue from rising. 

Furthermore, astaxanthin reduced plasma 

triglycerides and total cholesterol. According to these 

results, astaxanthin may be useful in lowering the risk 

of obesity and metabolic syndrome (Ikeuchi et al., 

2007).  

Evaluation of the carotenoid's anti-obesity effects 

in male Swiss albino mice, 5–6 weeks old, and 25–5 

g in weight. Our research revealed that obese mice 

receiving HFD gained weight. However, A highly 

significant rise in body weight gain was seen in the 

curative group, whereas the protective group, which 

received carotenoid extract at the same time as eating 

HFD, revealed a slightly significant rise in body 

weight growth in contrast with the control group. 

This was because the carotenoid extract significantly 

lowered adipocyte fat formation and adipogenesis. 

According to Lee et al. (2010), increasing weight is 

the primary manifestation of obesity. 

Consequently, the liver was chosen as the study's 

focus organ to determine how carotenoid extract 

affects the buildup of hepatic fat, which is 

accompanied by an increase in the size and quantity 

of adipocytes. Due to pathological alterations in liver 

steatosis, ROS production, and changes in liver 

enzyme activity, the liver is one of the key organs for 

fat storage (Tiwari et al., 2011). Transaminases 

(AST and ALT), particularly, are good biomarkers of 

liver damage with some degree of preserved liver 

function (Johnston, 1999). According to the data 

gathered from the results, G2 (obese mice) revealed a 

highly significant rise in ALT and AST enzymes in 

contrast to various groups. Compared to the control 

group, the protective group exhibits minimally 

significant increases. GGT is an enzyme that aids in 

the transport of peptides having the g-glutamyl 

group. GGT is present in the cell membranes of 

several organs, including the proximal renal tubule, 

liver, pancreas, intestine, and spleen (Mukherjee 

and Gollan, 2011). Due to the fact, that GGT is a 

sensitive diagnostic of the existence of liver or bile 

duct injury, the GGT activities reported in this 

investigation demonstrated an extraordinarily high 

level of G2. However, because several non-hepatic 
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illnesses can induce elevation, its value is restricted 

by its lack of specificity (Tinsay et al., 2014). Similar 

observations have been reported by Kim et al. 

(2018), who observed that obese mice receiving HFD 

and BHe treatment had higher levels of ALT, AST, 

ALP, and GGT.  Low serum albumin may be an 

indication of liver failure or conditions like cirrhosis 

or chronic hepatitis because albumin is generated in 

the liver (Anderson and Douglas, 2000). This can be 

considered as a good improvement for the liver and 

its synthetic functions capacity recovery. In this 

study, the level of albumin and total protein was 

significantly reduced in the protective and curative 

groups, respectively compared to the control mice 

group. As an indicator of hepatic disease, bilirubin 

analysis is one of the most important liver function 

tests (Raymond and Galambos, 1971). A naturally 

occurring pigment called bilirubin is produced when 

heme-containing proteins break down (Lester and 

Schmid 1964). The liver and spleen's 

reticuloendothelial cells are in which bilirubin is 

primarily produced (Tinsay et al., 2014). Our results 

demonstrated that the content of bilirubin in serum 

had an extremely significant increase in the obese 

mice group compared to the control group, but the 

content of bilirubin level in the protective group 

showed no significant increase in contrast with 

control mice. 

Obesity is characterized by the presence of chronic 

moderate inflammation, referred to as 

metaflammation, and is defined by an abnormal 

buildup of adipose tissue resulting in a body mass 

index (BMI) above 30 kg/m2 (Khanna et al., 2022, 

and  Denizli et al., 2022). The main form of energy 

storage in adipose tissue is triglycerides (TG) which 

will then be stored in fatty tissue. Adipose tissue can 

grow (hypertrophy) over time, leading to larger fat 

cells and eventually, weight gain (Chooi et al., 2018). 

The presence of an excessive amount of triglycerides 

(TG) within adipocytes has the potential to result in 

pathological dysfunctions, including hepatic steatosis 

(Frühbeck et al., 2001). In the current investigation, 

the administration of sea urchin carotenoid was found 

to successfully reduce the elevated triglyceride (TG) 

levels observed during the adipogenesis of liver 

tissue induced by high-fat diet (HFD) feeding. The 

findings of this study indicate that the extracts have 

the potential to keep the liver against dysfunctions 

associated with hepatic steatosis. In addition, The 

administration of the extracts resulted in significant 

improvements in the levels of total cholesterol, high-

density lipoprotein (HDL), and triglycerides (TG), as 

well as liver histology, when compared to the high-

fat diet (HFD) group.  The study found that the 

administration of carotenoid extract was more 

efficacious in modulating triglyceride levels in the 

bloodstream, as well as enhancing lipid profile and 

glucose metabolism. These results agreed with 

Ikeuchi et al., 2007 who stated that the observed 

effects of astaxanthin on body fatty tissue appear to 

be depending on the dosage administered. 

Additionally, astaxanthin decreased total cholesterol, 

liver, and plasma triglycerides. These results 

demonstrate that astaxanthin protects against the fatty 

liver and obesity that a high-fat diet can cause. 

Furthermore, this has the same outcome as Kim et al., 

2020, who reported elevated levels of total 

cholesterol. TG, and HDL in obese mice as a result of 

receiving HFD and an improvement in lipid profile 

when treated with color-fleshed sweet potato 

extracts. Hypolipidemia and hepatic steatosis are 

features of the obesity mouse model, which was 

produced by feeding the animals an HFD. HFD-fed 

animals are useful for research into metabolic 

syndrome prevention because they develop modest 

obesity and hyperglycemia. The present investigation 

found that carotenoid extract improved the level of 

glucose in the blood in both the protective group (G3) 

and the curative group (G4) of obese mice.   

The excessive consumption of a high-fat diet 

(HFD) may be identified as a prevalent contributing 

factor to the development of obesity. As a result, lipid 

peroxidation and fatty acid oxidation will be 

dysregulated in obese mice (Westerterp-Plantenga, 

2006).  High levels of oxidative stress and 

inflammation, combined with a decrease in 
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antioxidant defense. All cases of obesity are 

associated with oxidative stress and inflammation 

and with increased levels of reactive oxygen species 

(ROS) and oxidative stress, which are considered 

harmful alterations and are common results (Jiang et 

al., 2021). Mitochondria in adipocytes are an 

important source of reactive oxygen species (ROS) in 

obesity (Tirichen et al., 2021). Current research 

examined the effects of carotenoids on the liver of 

obese mice, looking for any evidence of their 

hepatoprotective, hypolipidemic, or anti-obesity 

properties. Anti-obesity activities of carotenoid 

extracts from marine Echinodermata sea urchin 

Paracentrotus lividus were evaluated in vivo using 

obesity models and antioxidant defense systems 

(lipid peroxidation and MDA content, GSH content, 

CAT, and SOD activity) were also assessed. 

There are numerous enzymatic and non-enzymatic 

methods for reducing ROS and attempting to remove 

their effects. Glutathione (GSH), catalase, and 

superoxide dismutase (SOD) are the most important 

enzymes. Due to its ability to bind and eliminate 

ROS, GSH serves a crucial role in protecting cells 

from oxidative stress (Kim and Ryu, 2013). In our 

study, ten percent liver homogenate was prepared and 

used to measure these enzymes. Comparing G2, G3, 

and G4 to G1 revealed that oxidative stress developed 

frequently, as evidenced by the depletion of hepatic 

GSH, SOD, and catalase and the elevation of MDA, 

and nitric oxides. Increased hepatic lipid peroxidation 

and impairment of the endogenous antioxidant 

defense mechanisms were observed histologically in 

the HFD obese mice. This was accompanied by 

declines in liver CAT, SOD activity, and GSH levels. 

These findings are consistent with those from 

previous studies showing that HFD control mice had 

lower cytoplasmic content, increased hepatic lipid 

peroxidation, and deteriorated endogenous 

antioxidant defense systems, including lower liver 

CAT, SOD activities, and GSH content (Kim et al., 

2018). Similarly, these results agreed with Naomi et 

al.,  2023 who noticed that obesity may cause the 

generation of ROS and inflammation due to the 

increased quantity of fat deposited in individual 

adipocytes. Oxidative stress will be generated as a 

result, and this could alter the tissue's morphology. 

Conclusion  

In conclusion,  Carotenoids extracted from the 

marine Echinodermata sea urchin Paracentrotus 

lividus were found to have anti-obesity effects. Mice 

administered a high-fat diet, and astaxanthin extract 

decreased the formation of adipose tissue and raised 

the availability of free fatty acids in the blood during 

the early phases of physical activity. During exercise, 

astaxanthin supplementation decreases the 

consumption of glucose and increases fatty acid 

utilization as an energy source also, preserving 

glycogen. The extracts showed potential for 

preventing the accumulation of fat in adipocytes, 

reducing weight gain, improving TG and total 

cholesterol levels, controlling blood sugar levels, and 

liver function tests as well so that astaxanthin can 

promote an increase in fatty acid usage. 
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