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  ABSTRACT  

 

Dyslipidemia is characterized by an increase in total cholesterol, low-density lipoprotein, 

triglycerides, and a decrease in high-density lipoprotein. Hypercholesterol-emia is a major contributor 

to the high mortality rate associated with cardiovascular disease. Tamarillo (Solanum betaceum Cav.) 

contains flavonoids and anthocyanins with antioxidant and hypolipidemic potential. This study aimed 

to determine the effect of tamarillo ethanol extract (EET) on total cholesterol levels in Wistar rats with 

dyslipidemia. This experimental study used a post-test only control group design with 25 male Wistar 

rats divided into five groups (n = 5). K1: negative control, K2: positive control, K3: high-fat diet 

(HFD) + propylthiouracil (PTU) + EET 100 mg/kgBW, K4: HFD+PTU+EET 200 mg/kgBW, and 

K5: HFD+PTU+simvastatin 10 mg/kgBW. Total cholesterol levels were measured using the CHOD-

PAP method after a 14-day intervention. Data were analyzed using ANOVA followed by Tukey's 

post-hoc test. The ANOVA test showed significant differences among the groups (F = 16.42; p < 

0.001). The highest cholesterol level was observed in the positive control group (148.80 ± 4.86 

mg/dL). Administration of EET 200 mg/kgBW reduced cholesterol to 142.60 ± 4.50 mg/dL, which 

was statistically comparable to the reduction achieved by simvastatin (135.80 ± 6.38 mg/dL; p = 

0.633). In contrast, EET at 100 mg/kgBW (148.00±11.95 mg/dL) was not significantly different from 

the positive control. The findings of this study indicate that administration of EET at a dose of 200 

mg/kgBW significantly reduces total cholesterol levels, demonstrating an efficacy comparable to 

simvastatin. EET has potential as an adjuvant therapy in the management of dyslipidemia, but cannot 

yet replace simvastatin as the standard therapy. 
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INTRODUCTION 

Dyslipidemia is a metabolic disorder 

characterized by abnormalities in lipid 

metabolism, manifested by increased serum 

levels of total cholesterol, low-density 

lipoprotein (LDL), and triglycerides, 

accompanied by decreased high-density 

lipoprotein (HDL) concentrations. This 

condition constitutes a major risk factor for 

the development of cardiovascular disease.1,2 

According to data reported by the World 

Health Organization (WHO), the global 

prevalence of dyslipidemia reached 37% in 

men and 40% in women, in 2018.3 

Furthermore, findings from the 2018 

Indonesian National Basic Health Research 

(RISKESDAS), assessed using the National 

Cholesterol Education Program Adult 

Treatment Panel III (NCEP ATP III) criteria, 

demonstrated that 28.8% of Indonesians 

aged 15 and older have abnormal total 

cholesterol levels (≥ 200 mg/dL), with a 

greater prevalence among women compared 

to men, and more pronounced in urban 

populations than in rural communities.4,5 In 

general, the clinical management of 

dyslipidemia requires a significant time and 

long-term financial resources. Synthetic 

drugs commonly used to treat 

hyperlipidemia, such as statins, exert their 

therapeutic effects by inhibiting the enzyme 

3-hydroxy-3-methylglutaryl-coenzyme A 

(HMG-CoA) reductase.6,7 Simvastatin, the 

standard statin agent used in this study, can 

lead to adverse side effects upon prolonged 

administration. These include 

gastrointestinal disturbances such as 

constipation in up to 10% of patients, as well 

as musculoskeletal complications including 

myalgia, arthralgia, and muscle cramps. 

Therefore, intensive research is currently 

focusing natural alternatives that are as 

effective as synthetic drugs for dyslipidemia 

but are safer, more readily available, and can 

be consumed daily without causing side 

effects.1,7  

Indonesia’s vast biodiversity and 

natural resources offer significant potential 

for developing  plant-based therapeutics, 

particularly form species rich in 

antioxidants.8,9 These antioxidants neutralize 

free radicals by donating electrons to 

stabilize reactive molecules, thereby 

suppressing the chain reactions involved in 

free radical generation. Tamarillo (Solanum 

betaceum Cav.), a shrub belonging to the 

Solanaceae family, has been cultivated in 

Bogor, West Java, since 1941. Its abundant 

nutritional content and high antioxidant 

activity make it a highly competitive 

candidate for functional food development 

compared to other commercial fruits. 

Research conducted by Rito (2023) detected 

natural antioxidants in tamarillo fruit, 

specifically flavonoids and anthocyanins, 

which showed an antioxidant activity of 

64.99%.10–12 To evaluate these properties, 

Wistar rats were selected as the animal model 

for this study due to its physiological 

similarities to human lipid metabolism. 

Wistar rats are more susceptible to fat 

accumulation in adipose tissue, making them 

an excellent model for studying high-fat diet 

(HFD)-induced obesity.13 Furthermore, 

combining an HFD with propylthiouracil 

(PTU) administration is considered adequate 

in stably inducing dyslipidaemia in rodents. 

PTU reduce thyroid hormone activity 

pharmacodynamically; the resulting 

hypothyroidism contributes to decreased 

lipid metabolism, leading to total cholesterol 

accumulation in the blood, and its toxic 

effects are considered highly significant in 

damaging the liver, heart, and kidneys.14,15 

A study conducted by Abdul Kadir et 

al. (2015) reported that Sprague-Dawley rats 

fed a high-fat diet for 10 weeks and 

subsequently treated with tamarillo aqueous 

extract at doses of 150, 200, and 300 mg/kg 

for 7 weeks exhibited a significant reduction 

in total cholesterol levels compared to both 

the negative and positive control groups.16 

Furthermore, a study by Masbintoro, 

Agustini, and N.S. Djauhari (2016) reported 

that administering an ethanolic extract of 

tamarillo fruit at doses  of 100, 200, and 300 

mg/kg body weight for 7 days demonstrated 

potential hypolipidemic effects.17,18 
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Table 1. Treatment of Experimental Animal 
 

No Experimental 

group 

Treatment 

time 

Standard 

feed 

High  

fat  

diet 

Water Ethanol 

extract of 

tamarillo 

Simvastatin 

1 K1 14 days + - Without 

PTU 

- - 

2 K2 14 days + + With  

PTU 

- - 

3 K3 14 days + + With 

PTU 

100mg/kgBW - 

4 K4 14 days + + With  

PTU 

200mg/kgBW - 

5 K5 14 days + + With  

PTU 

- 10mg/kgBW 
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Based on these findings, this study aimed 

to evaluate the therapeutic effects of 

ethanolic tamarillo extract at doses of 100 

mg/kg BW and 200 mg/kg BW, comparing 

its performance directly against standard 

simvastatin therapy at a dose of 10 mg/kg 

BW in reducing total cholesterol levels in 

hypercholesterolemic Wistar rats. This 

specific extract doses were selected 

because they have been shown to 

significantly lower cholesterol levels while 

remaining within a toxicologically safe 

threshold, therby minimizing the risk of 

unwanted pharmacodynamic effects.19,20  

 

SUBJECTS AND METHODS 

This study was conducted from May 

to June 2025, using a laboratory-based 

experimental design with a post-test-only 

control group approach, which included 

both a treatment and a control group. The 

study aimed to evaluate the effect of 

ethanolic tamarillo fruit extract on 

reducing total cholesterol levels and to 

identify the optimal dose for lowering total 

cholesterol in rats with experimentally 

induced hypercholesterolemia through a 

high-fat diet and propylthiouracil (PTU) 

administration. 

 

Research Subject  

The study subjects consisted of 

healthy Wistar rats aged 2–3 months, 

weighing between 200 and 250 grams. 

Inclusion criteria required the rats to be in 

optimal physical health, characterized by 

active mobility, a normal appetite, and the 

absence of  any physical anomalies.  The 

exclusion criteria were defined as rats that 

lost more than 10% of their initial body 

weight during the acclimatization periodor 

those that showed any signs of illness 

during the acclimatization phase. 

 

Experimental Animal Treatment  

The Wistar rats were randomly 

allocated into five groups as outlined in 

Table 1: K1 (negative control); K2 

(positive control)- induced with a high-fat 

diet (HFD) at 20–25 g per rat per day along 

with 0.01% propylthiouracil (PTU); K3 

(Treatment Group 1) -HFD-induced rats, 

and administered ethanolic tamarillo 

extract (EET) at a dose of 100 mg/kg BW; 

K4 (Treatment Group 2)-Induced with 

HFD, and administered EET  at a dose of 

200 mg/kg BW; and K5 – induced with 

HFD, and administered simvastatin at a 

dose of 10 mg/kg BW. 
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Each treatment group was designed to 

observe the impact of each intervention on 

the desired outcome. The number of Wistar 

required was calculated using the Federer 

formula: 

(n-1)(t-1)≥15 

(n-1)(5-1) ≥15 

n-1≥15/4 

n-1≥3,75 

n≥4,75 

n5 

Based on the calculations, n represents 

the number of animal subjects per group 

(number of mice per group), while t 

represents the number of treatment groups in 

the study. The minimum number of samples 

required was five animals per control group, 

bringing the total number of samples 

required for this study to 25 animals. Prior to 

the intervention, each group was 

acclimatized for 7 days, fed 20-25 

g/Wistar/day, and given drinking water (ad 

libitum) at a volume of 10 mL/100gBW/day. 

 

Place and Time of Research  

This study was conducted at the 

Faculty of Medicine, Universitas Jenderal 

Achmad Yani, Cimahi. Animal 

acclimatization, maintenance, and treatment 

procedures were carried out in the Animal 

Laboratory. The ethanolic extraction of 

tamarillo fruit was performed in the 

Biochemistry Laboratory, while animal 

treatment procedures and total cholesterol 

measurements were conducted in the 

Clinical Pathology Laboratory. 

 

Research Material  

Animal maintenance was conducted 

suing standard laboratory rodent cages 

equipped with integrated food and water 

containers.. Total cholesterol levels were 

assessed using the Nesco Glucose 

Cholesterol Uric Acid (NGCU) cholesterol 

test kit and corresponding test strips, 

disposable syringes, digital scales, rotary 

evaporator, hot plate, filter paper, measuring 

pipettes, micropipettes, gloves, and 

stationery. The treatment materials included 

conventional rodent pellets, a high-fat diet, 

potable water, and an extract of tamarillo 

fruit. In addition, this trial used 96% ethanol, 

the medication simvastatin, and 

propylthiouracil (PTU). 

 

Research Procedures 

High-Fat Diet and Propylthiouracil 

A high-fat diet plan was administered 

using feed from PT Surya Sains Indonesia, 

specially formulated to induce 

hypercholesterolemia in Wistar rats, which 

resembles the metabolic condition observed 

in humans. The feed contains 32.70% total 

fat, 36.80% carbohydrates, 13.03% protein, 

and 493.62 Kcal/100g. The recommended 

therapeutic dose of propylthiouracil for 

humans is 300-600 mg per day. This dose 

was then adjusted for rats using a conversion 

factor of 0.018 or 0.01% of the human dos,  

resulting in an appropriate dose of 5.4 

mg/200 g BW, equivalent to 27 mg/kg body 

weight.14,15 

Propylthiouracil (PTU) is an 

antithyroid drug (ATD) belonging to the 

thionamide class, commonly used to inhibit 

thyroid hormone synthesis. In this study, 

PTU was administered orally to induce a 

hypothyroid condition associated with lipid 

metabolism disturbances in experimental 

rats.14 To ensure accurate and consistent 

dosing for each experimental animal, 

propylthiouracil, tamarillo ethanol extract, 

and simvastatin suspension were all 

administered orally using an oral gavage 

throughout the intervention period.  

 

Simvastatin Suspension 

Simvastatin suspension was used as 

the positive control, with sodium 

carboxymethyl cellulose (Na-CMC) serving 

as the suspending agent. The dosage was 

determined by converting the therapeutic 

dose in humans (10 mg) to an equivalent 

dose for experimental animals based on body 

weight, using an interspecies conversion 

factor in which 200 g of rat body weight is 

equivalent to 0.018 times the human dose. 

Based on this conversion, the equivalent dose 

for Wistar rats,  was 0.18 mg/200g equivalent 

to 0.9 mg/kg BW.21,22  
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Production Ethanol Extract of 

Tamarillo  

Tamarillo fruit ethanol extract was 

prepared by cutting the fruit into several 

pieces and then draining it. The pieces 

were then soaked and crushed using a 

blender with 96% ethanol. The resulting 

solution was placed in a macerator and left 

for approximately 24 hours for extraction.  

Subsequently, the solution was 

filtered, and the resulting filtrate was 

concentrated using a rotary evaporator at 

90 °C to obtain a concentrated residue or 

until no solvent remained in the 

condenser.23 The concentrated extract was 

subsequently dried and weighed before 

being administered to Wistar rats in the 

study. 

In this study, the extraction yield 

(rendement) of the ethanolic tamarillo 

extract was not determined. In addition, 

phytochemical screening was not 

performed; therefore, the specific bioactive 

compounds potentially responsible for 

lowering total cholesterol levels could not 

be identified. These limitations may affect 

the reproducibility and standardization of 

the extract used in this study. Nevertheless, 

previous studies have reported that 

tamarillo contains flavonoids and 

anthocyanins with antioxidant and 

hypolipidemic properties.11,12 

 

Measurement of Total Blood 

Cholesterol Levels in Mices 

The measurement of total blood 

cholesterol levels in this study was 

performed using the enzymatic method 

Cholesterol Oxidase–Peroxidase 

Aminoantipyrine (CHOD-PAP) method 

based on a colorimetric reaction, utilizing a 

Semi-Automatic Chemistry Analyser DR-

7000D instrument and rat blood samples as 

the experimental material. Prior to blood 

collection, the rats were fasted for 12 hours 

to minimize the effect of recent dietary 

intake on baseline lipid profiles. Blood 

samples were then collected and stored in 

tubes, and subsequently centrifuged at 

3000 rpm for 5 minutes to separate the 

serum from other blood constituents before 

cholesterol analysis was performed. The 

analysis procedure involved taking 10 µL 

of serum sample or standard solution, 

followed by mixing it with 1000 µL of 

reagent kit solution in a test tube. The 

mixture was thoroughly homogenized and 

incubated at room temperature for 5 

minutes. Subsequently, absorbance was 

measured at a wavelength of 500 nm. The 

value obtained was then multiplied by the 

concentration of the standard solution to 

obtain the total cholesterol level in the 

sample.24  

 

Statistical Analysis  

The collected data were initially 

evaluated using the Shapiro–Wilk 

normality test, as the sample size was 

fewer than 50. Data were considered 

normally distributed when the p-value 

exceeded 0.05. Subsequently, the data 

were analyzed using one-way analysis of 

variance (ANOVA), followed by Tukey’s 

post hoc test to assess differences in total 

cholesterol levels among the experimental 

groups. A p-value of < 0.05 was considered 

statistically significant.  

 

Ethical Aspects  

This study received ethical approval 

from the Health Research Ethics 

Committee of the Faculty of Medicine, 

Universitas Jenderal Achmad Yani, 

Cimahi, under approval number 

013/UH1.06/2025. All animal procedures 

were conducted in accordance with ethical 

standards and the principles of the 3Rs: 

replacement, reduction, and refinement. 

Replacement refers to efforts to minimize 

the use of experimental animals whenever 

possible. Reduction emphasizes the use of 

the smallest number of animals necessary 

to meet statistical requirements, thereby 

limiting the number of animals involved in 

the study. Refinement aims to minimize 

pain, distress, discomfort, and potential 

harm experienced by the animal subjects. 
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Table 2. The Results of Homogeneity Test 
 

Levene Statistic df1 df2 Sig. 

2.026 4 20 0.129 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 3. Total Cholesterol Levels of All Analyzed Groups 
 

Groups 
Total Cholesterol Level (mg/dL) 

F(Anova) p-value 
Mean±SD 

Negative control 115.00±8.12 

16.42 0.000* 

Positive control 148.80±4.86 

Ethanol extract of 

tamarillo 100 mg/kgBW 
148.00±11.95 

Ethanol extract of 

tamarillo 200 mg/kgBW 
142.60±4.50  

Simvastatin 10 

mg/kgBW 
135.80±6.38 

*) p<0,05 (statistically significant difference) 
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RESULTS 

Based on the results of this study, this 

section explains the analysis of total 

cholesterol levels in male Wistar rats receiving 

the assigned treatments. All rat were housed in 

cages and grouped according to the treatment 

administered to facilitate control of feed intake 

and intervention throughout the study. Daily 

animal care and cage cleaning were performed 

to reduce the risk of disease transmission from 

the surrounding environment. Throughout the 

treatment period, researchers found no criteria 

for study dropouts; therefore, total cholesterol 

levels were measured in all study groups.  

The Shapiro-Wilk normality test 

performed on the data from the five study 

groups showed that all groups demonstrated 

a normal distribution (p > 0.05), as presented 

in Table 2. The negative control group (K1) 

had a p-value of 0.067, the positive control 

group (K2) had a p-value of 0.563, the ETB 

100 mg/kg BW group (K3) showed a p-

value of 0.448, the ETB 200 mg/kg BW 

showed 0.375, and the comparison group 

showed 0.392. Thus, the total cholesterol 

levels across all groups were considered 

normally distributed, permitting subsequent 

parametric analysis.  

Homogeneity testing was performed 

using Levene’s Test of Homogeneity to assess 

whether the variances among the groups were 

homogeneous . This aspect is very important 

for parametric tests, because unequal variance 

can interfere with the validity of the analysis 

results. Therefore, conducting this test allows 

for a more accurate interpretation of the 

subsequent analysis and provides a scientific 

basis for the findings. The obtained 

significance value (sig. = 0.129) exceeded 

0.05, indicating that the variances among the 

treatment groups were homogeneous and that 

the assumption of homogeneity of variances 

was met. The findings of the homogeneity test 

are summarized in Table 2.  

 

 

 

 

 

 

 

Therefore, the data analysis was 

continued using one-way ANOVA test. 

This analysis was performed to evaluate the 

effect of ethanolic extract of tamarillo fruit 

on total cholesterol levels in Wistar rats 

induced with a high-fat diet and PTU. The 

results demonstrated a statistically 

significant difference in mean total 

cholesterol levels among the groups, with a 

p-value of 0.000 (p < 0.05) and an ANOVA 

F-value of 16.42. At a significance level of 

5%, significant differences were observed 

among the five study groups, as presented 

in Table 3. 
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Table 4. Results of the Post Hoc Tukey test 
 

Groups 

Post Hoc Tukey Test p-value 

Negative 

control  

Positive 

control 

Ethanol 

extract of 

tamarillo 100 

mg/kgBW 

Ethanol 

extract of 

tamarillo 200 

mg/kgBW 

Simvastatin 

10 mg/kgBW 

Negative control - 0.000* 0.000* 0.000* 0.003* 

Positive control 0.000* - 1.000 0.706 0.093 

Ethanol extract of 

tamarillo 100 

mg/kgBW 

0.000* 1.000 - 0.797 0.126 

Ethanol extract of 

tamarillo 200 

mg/kgBW 

0.000* 0.706 0.797 - 0.633 

Simvastatin 10 

mg/kgBW 

0.003* 0.093 0.126 0.633 - 

*) p<0,05 (statistically significant difference) 
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The results obtained from the one-way 

ANOVA did not indicate which specific 

groups differ from one another. Therefore, a 

post hoc test was performed, the results of 

which are presented in Table 4.  

As shown in the Table 4, the positive 

control group exhibited the highest mean 

total cholesterol level among all groups 

(148.80 ± 4.86mg/dL), indicating the 

successful induction of 

hypercholesterolemia through high-fat diet 

(HFD) and PTU administration. Meanwhile, 

the group administered ethanolic tamarillo 

extract (EET) at a dose of 200 mg/kgBW 

(142.60 ± 4.50 mg/dL) demonstrated a 

lower mean total cholesterol level compared 

with the positive control group, suggesting 

that EET administration may effectively 

inhibit the elevation of total cholesterol 

levels.  

Following the ANOVA analysis, a 

Tukey post-hoc test was conducted. The 

negative control group demonstrated highly 

significant differences compared with all 

other groups (p < 0.05). These findings 

indicate that induction with a high-fat diet 

and PTU significantly increased total 

cholesterol levels compared with untreated 

Wistar rats.  

Meanwhile, no statistically 

significant differences were observed 

between the positive control group and the 

groups treated with the EET at doses of 100 

mg/kgBW and 200 mg/kgBW, or 

simvastatin at 10 mg/kgBW (p > 0.05). This 

findings suggest that the interventions may 

have the potential in inhibiting the increase 

in cholesterol levels induced by a high-fat 

diet and PTU.  

Furthermore, comparisons between 

the tamarillo extract treatment groups 

receiving doses of 100 mg/kgBW and 200 

mg/kgBW, as well as the simvastatin 10 

mg/kgBW group, revealed no statistically 

significant differences (p > 0.05). This 

indicates that the cholesterol-lowering 

effect of tamarillo extract at both tested 

doses was comparable to that of 

simvastatin, the standard drug control, as 

shown in Table 4.  
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The findings of this study indicated 

that treatment with ethanolic tamarillo 

(Solanum betaceum Cav.) extract at doses 

of 100 mg/kgBW and 200 mg/kgBW, as 

well as treatment with simvastatin, did not 

produce a statistically significant decrease 

in total cholesterol levels compared with the 

positive control group. This finding was 

reflected in the relatively comparable mean 

total cholesterol values among all groups, 

indicating that the administered 

interventions were insufficient to induce a 

significant decrease in total cholesterol 

beyond that observed in rats treated with a 

high-fat diet and propylthiouracil induction. 

Consequently, these results suggest that the 

applied treatments were unable to 

counteract the hypercholesterolemic 

condition under the experimental 

parameters used effectively. 

Nevertheless, the observed trend 

toward lower total cholesterol levels in the 

extract-treated groups suggests the presence 

of bioactive constituents in tamarillo that may 

exert hypolipidemic effects. However, the 

administered doses did not yet achieved 

optimal efficacy. Notably, the simvastatin-

treated group, which served as the standard 

therapy, also did not demonstrate a marked 

difference compared with the positive control 

group. This suggests that the high-fat diet and 

propylthiouracil induction likely resulted in a 

substantial increase in cholesterol levels, 

which neither tamarillo ethanol extract nor 

simvastatin could fully mitigate within the 

study duration. Therefore, further 

investigations using a wider range of doses 

and longer treatment durations are necessary 

to establish the optimal effective dosage for 

potential clinical use. 

 

DISCUSSION 

Administration of a high-fat diet 

combined with propylthiouracil (PTU) for 14 

days elevates blood cholesterol levels. This 

effect is associated with increased energy 

intake and lipid accumulation resulting from  

dietary intervention. In the high-fat diet 

group, reduced sensitivity to leptin, the 

hormone responsible for regulating appetite 

and satiety may contribute to an increased 

appetite. High-fat dietary foods contain high 

levels of triglycerides and cholesterol. In the 

small intestines, this dietary cholesterol mixes 

with endogenous cholesterol released from 

the liver via bile. Free cholesterol also 

undergoes esterification to form cholesterol 

esters. This process is integral to the 

formation of nascent chylomicrons, which 

contain apolipoprotein B-48 (apoB-48). 

Chylomicrons are processed in the Golgi 

body and then secreted into the enterocyte 

lateral side, passing through the thoracic duct 

and lymphatic vessels, eventually entering the 

bloodstream. These nascent chylomicrons 

contain apoB-48, apoA-I, apo-IV, and apoC-

I, with apoE obtained from HDL in the lymph 

and blood.1,13 

The high-fat diet given to the 

experimental Wistar rats was specially 

formulated by PT. Surya Sains Indonesia to 

induce dyslipidemia, thereby mimicking the 

metabolic state in humans This diet has been 

widely used in experimental studies to 

promote significant changes in the lipid 

profile of Wistar rats. Mechanistically, PTU 

is a compound commonly used to treat 

hyperthyroidism. It acts by interfering with 

the oxidation of iodide ions and iodotyrosyl 

groups through the inhibition of peroxidase 

enzymes in peripheral tissues; furthermore, 

propylthiouracil also inhibits the deiodination 

of thyroxine into triiodothyronine. When 

thyroid hormone levels drop, cholesterol 

catabolism decreases, leading to an increase 

in blood cholesterol levels.14,20 

Phytochemical investigation of 

tamarillo fruit indicates that the ethanolic 

extract contains various chemical 

compounds, including flavonoids. Phenolic 

compounds, particularly phenolic and 

anthocyanins have been proven to have 

significant antioxidant activity. Tamarillo 

contains various phenolic compounds, 

including hydroxycinnamic acids such as 

caffeic, ferulic, p-coumaric, and rosmarinic 

acids, as well as hydroxybenzoic acids like 

gallic and vanillic acids. 
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In addition, flavonols (e.g., kaempferol) and 

flavanones (e.g., naringin) have also been 

identified. These antioxidant compounds are 

believed to play an important role in 

contributing to beneficial health effects, 

including protective activity against oxidative 

stress (antioxidant), as well as offering 

potential anti-obesity, anti-cancer, and 

antimicrobial agent, and lipid-protective 

proteprties.12,25  

Administration of the tamarillo fruit 

ethanolic extract at doses of 100 and 200 

mg/kgBW for 14 days did not demonstrate a 

statistically significant reduction in total 

cholesterol levels compared with the positive 

control group. Although a descriptive 

decrease in mean cholesterol levels was 

observed, the reduction was not sufficient to 

produce a significant difference under the 

conditions of this study. These findings differ 

from previous studies conducted by 

Masbintoro et al. (2016) and Abdul Kadir et 

al. (2015), which reported that tamarillo 

extract significantly reduced blood 

cholesterol levels in experimental rats.16 The 

differences in results may be influenced by 

variations in the induction model, duration of 

treatment, dosage, extract preparation, and 

the severity of hypercholesterolemia 

induction used in each study. 

Tamarillo fruit was selected as the 

primary subject of this study because 

previous studies have suggested that it 

contains bioactive compounds with 

antioxidant and potential hypolipidemic 

properties, particularly flavonoids and 

anthocyanins. A study conducted by Rito 

reported that tamarillo fruit demonstrated 

antioxidant activity of 64.99%.10,11 However, 

phytochemical analysis was not performed in 

the present study; therefore, the specific 

bioactive compounds and their 

concentrations in the tamarillo ethanolic 

extract could not be identified. This limitation 

may have affected the consistency and 

reproducibility of the extract’s biological 

activity in lowering total cholesterol levels.  

In contrast, studies conducted by Abdul 

Kadir et al. and Sandhiutami et al. 

demonstrated that tamarillo, administered in 

various forms and dosages, significantly 

reduced total cholesterol levels. These 

discrepancies may be attributed to differences 

in dosage and duration of administration, as 

well as variations in animal species and 

physiological conditions, all of which may 

influence the effectiveness of bioactive 

compounds in lowering total cholesterol 

levels.1,16 

Although this study contributes to the 

understanding of the potential of tamarillo 

(Solanum betaceum Cav.) ethanolic extract in 

lowering total cholesterol levels, several 

limitations need to be considered. To date, the 

optimal concentration of tamarillo fruit 

ethanolic extract for maximum cholesterol-

lowering effect has not been determined. This 

study only used two dosage variations, 

specifically 100 mg/kgBW and 200 

mg/kgBW; therefore, it does not fully depict 

a broader dose-response relationship. 

Additionally, there are currently no 

comprehensive toxicological studies on the 

safe consumption limits of tamarillo extract, 

whether in form of fresh fruit or as an 

ethanolic extract. Hence, the long-term safety 

of its use in humans still requires further 

research. 

Previous studies have indeed shown 

that the ethanolic extract of tamarillo fruit is 

rich in bioactive compounds such as 

flavonoids, phenolics, anthocyanins, and 

vitamins, which act as antioxidants and are 

believed to contribute to cholesterol-lowering 

effects. However, the extent of variation in 

the content of these active compounds can be 

influenced by environmental factors, plant 

variety, and the extraction method used. This 

can lead to differences in results between 

studies and poses a challenge for dosage 

standardization. Therefore, further research is 

needed to evaluate the optimal dose of 

tamarillo fruit ethanolic extract, as well as to 

conduct acute and chronic toxicity tests to 

ensure its safety. Additionally, further 

pharmacodynamic and pharmacokinetic 

studies are crucial to support the development 

of tamarillo fruit ethanolic extract as an 

effective and safe alternative therapy for 

hyperlipidaemia in humans. 
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CONCLUSION 

This study demonstrated that the 

administration of tamarillo (Solanum 

betaceum Cav.) ethanolic extract at doses of 

100 mg/kgBW and 200 mg/kgBW did not 

lead to a statistically significant reduction in 

total cholesterol levels in male Wistar rats that 

were subjected to a high-fat diet and 

propylthiouracil treatment. Although a 

decreasing trend in mean total cholesterol 

levels was observed, particularly at the 200 

mg/kg BW dose, this reduction was not 

significantly different when compared to the 

positive control group. Additionally, the 

cholesterol-lowering effect of the tamarillo 

ethanolic extract was not significantly 

different from that of simvastatin at a dose of 

10 mg/kg BW. While the extract-treated 

groups displayed a tendency towards lower 

mean total cholesterol levels, especially at the 

higher dose, their effectiveness cannot be 

equated with that of the standard therapy. 

Therefore, while tamarillo ethanolic extract 

may have potential as an adjunct treatment for 

hypercholesterolemia, it cannot currently 

replace simvastatin as a primary therapeutic 

agent. 
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