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HYPERLIPIDAEMIA

Effect of Sweet Basil Extract (Ocimum Basilicum l) on Lipid 
Profile of Hyperlipidaemia Mice (Mus Musculus)

Arifin Hidayat1),  Ari Suwondo2),  Rr. Sri Endang Pujiastuti3),  Rizky Setiadi1),   
Rieska Indah Mulyani1)

ABSTRACT
Objective: Sweet basil is a medicinal plant which gives the effect on the lipid profile (Cholesterol total, Triglyceride, LDL and 

HDL). This study aim to investigate the effect of sweet basil extract on the lipid profile of Hyperlipidaemia mice (mus musculus). 
Design: True Experimental Design with the Randomized Posttest-Only Control Group design. 
Materials and Methods: 20 Balb/c male mice were randomized to four groups for either G1 (standard diet), G2 (standard diet 

and lard oil), G3 (standard diet, lard oil and sweet basil extract with the dosage of 0.53 g) or G4 (standard diet, lard oil and 
sweet basil extract with the dosage of 1.06 g) for 15 days. Lipid profile was examined using CHOD-PAP method. 

Results: Cholesterol total, triglyceride, LDL in G3 were declined 7.96; 8.21; 8.55 respectively and an increase of HDL 15.13. 
Cholesterol total of G4 group was decreased 18.36, triglyceride 13.94, LDL 18.48 and an increase of HDL 23.98. 

Conclusions: Sweet basil extract contained phytochemical content affected to the metabolism of lipid profile. The interven-
tion of sweet basil extract with a dosage of 1.06 g/ 20 g body weight for 15 days affected to a decline of cholesterol total, tri-
glycerides, LDL and an increase of HDL. 
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INTRODUCTION

Nowadays, cardiovascular disease is a top leading cause of death 
worldwide. The World Health Organization (WHO) data showed that 
death has reached 17.3 million every year. It is predicted that there will 
be more than 23,600,000 deaths due to cardiovascular disease. 
Cardiovascular disease is the biggest cause of death 46.2%1,2). The death 
rate due to cardiovascular disease in Indonesia was 37%1). Based on 
health profile of Indonesia in 2013, provinces which had the highest 
prevalence of coronary heart disease for age ≥ 15 years old as specified 
by doctor diagnosis or the highest symptom were the province of East 
Nusa Tenggara (4.4%), Central Sulawesi (3.8%), South Sulawesi (2.9%) 
and Central Java (1.4%)3). The lowest prevalence of coronary heart dis-
ease for age ≥ 15 years old was in Riau province (0.3%), Lampung 
(0.4%) and Jambi (0.5%)4). 

In most cases, cardiovascular disease is an outcome of lipid metabo-
lism disorder which is caused by hyperlipidaemia or the improvement of 
lipid fraction in the blood plasma. The major lipid fraction disorder is 
the elevation of triglycerides, while LDL and cholesterol total levels are 
the main causes of atherosclerosis5). 

The controlling of Hyperlipidaemia can be conducted with several 
ways such as non-pharmacology (physical activity, diet) and pharmacol-
ogy6). If hyperlipidaemia cannot be controlled with diet and physical 
activity, pharmacotherapy is the next alternative to control hyperlipidae-
mia. Pharmacotherapy often uses chemically synthesized medicines, e.g. 
niacin group and fibrate group. Chemically synthesized medicines have 
side effects like nausea, pain on the abdomen and digestive disorder7).

Another solution to use non-pharmacology therapy is herbal medi-
cine. Herbal medicine has been used for centuries by Indonesian people 
as the medicine to cure diseases due to its therapeutic effect. A study 
was conducted in 2010 about ethno pharmacology and the use of herbal 
medicine of Dayak Tunjung tribe in East Kalimantan which have men-
tioned 47 types of plants as traditional medicines, e.g. skin remedies, 
female reproductive, digestive problem, respiratory tract infection, 
mouth, fever, diuretics and many others8).

Plants have been used in the health field as the preventive, curative 
and rehabilitative ways. Nowadays, treatment using plant medicines in 
Indonesia is more often found in the health field, so that the use of plant 
medicines is growing rapidly. This thing happens because Indonesia is 
rich in biodiversity or plant biodiversity, and the government has com-
manded to manage and empower all sustainable natural resources. Plant 
medicines also have been used as the basic of drugs making due to effi-
cient, cheap and easy to get9). 

Through this study, the researcher would like to investigate more 
effects of sweet basil extract from various dosages on the lipid profile 
(cholesterol total, triglycerides, LDL and HDL) in Balb/c male mice 
(Mus Musculus).
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METHODS

Study design
This study was a True Experimental Design with the study design of 

Randomized Posttest-Only Control Group.

Ethical clearance
The study was approved by the Health Research Ethics Commission 

of the Faculty of Medicine, University of Diponegoro and Dr. Kariadi 
Hospital, Semarang (460/EC/FK-RSDK/2015).

Animals
Twenty Balb/c (Mus Musculus) aged 2-3 months old weighing 

20-30 g. Each intervention group consisted of five mice according to the 
requirement of World Health Organization in determining minimum 
sample of mice10). Male Balb/c mice were acquired from the Faculty of 
Mathematics and Natural Sciences of University of Diponegoro, 
Semarang. 

Study Setting
The breeding and the intervention of animal experiment were car-

ried out in Laboratory of Biology, Faculty of Mathematics and Natural 
Science in Semarang University. The analysis of lipid profile levels was 
performed in the Health Laboratory Centre of Health Office in the prov-
ince of Central Java..

Preparation of Sweet Basil Extract
Before sweet basil extract was taken from sweet basil plants, it was 

washed using clean water. Clean basil plants were chopped into small 
size then they were dried under the sun indirectly. Dry basil was mashed 
up using a blender, then it was sifted. The active extract of sweet basil 
was obtained through maceration using ethanol solvent 96% for 14 days 
to attract chemical substances in sweet basil. 

Intervention
Mice were divided into four groups: G1 (standard diet Cp594), G2 

(standard diet Cp594, lard oil 2 ml per day), G3 (standard diet Cp594, 
lard oil 2 ml per day and sweet basil extract 0.53 g per day) and G4 
(standard diet Cp594, lard oil 2 ml per day and sweet basil extract 1.06 
g per day). Mice were taken by random sampling. 

Mice were adapted for 3 days, then one day later mice were ran-
domly assigned to determine G1, G2, G3 and G4. Each group consisted 
of five mice. Mouse was fed by standard diet, high cholesterol diet and 
sweet basil extract 0.53 g per day; 1.06 g per day for 15 days. On the 
20th day of blood sampling, blood of each mice group was taken from 
eye sinus orbitalis. The blood was taken by handling the mice and prick-

ing them in the sinus orbitalis using micro haematocrit until the blood 
was out. The blood was put into micro haematocrit and was collected in 
the Eppendorf tube. 

Statistical Method
The effect of sweet basil extract in some dosages on the lipid profile 

(cholesterol total, triglycerides, LDL and HDL) was analysed by inde-
pendent t-test using a computer statistics program.

RESULTS

The Weight of Mice
The weight equivalents of mice in each group can be seen in Table 

1. The weight of mice ranged from 20.5 to 24.9 grams, where there was 
no statistically significant difference in the weight of mices between 
groups (p value: 0.775). 

Lipid Profile Post Interventions
The result of study was conducted on the first day until the 20th day. 

Description can be seen on the Table 2. The mean of cholesterol total 
(122.29 ± 14.57), triglycerides (146.2 ± 43.30) and LDL (105.49 ± 
13.75) levels in mice G4 (standard diet, lard oil and sweet basil extract 
1.06 g) was lower compared to other intervention's groups. Meanwhile, 
the mean of HDL level (79.6 ± 7.76) on mice G4 was higher than other 
groups. 

The Changes of Lipid Profile Post Interventions
The result of this study showed the amount of an increase and a 

decrease of cholesterol total, triglyceride, LDL and HDL between 
groups on Table 3. An increase of cholesterol total, triglycerides and 
HDL between G1 and G2 group in table 2 was 41.77, 14.42 and 42.7, 
respectively, whereas a decrease in HDL was 0.4. G2 and G4 group 
showed a decrease in cholesterol (18.36), triglyceride (13.94), LDL 
(18.48) and the highest increase in HDL (23.98) compared to other 
groups. 

Table 1: The Equivalent Of Mice' Weight Betwen Groups

Group
 Weight 

p-value
 min Max Mean SD 

 G1 21.8 23.5 22.32 0.7 0.775*
 G2 20.7 24.9 22.64 1.6 
 G3 21 23.1 22 0.8 
 G4 20.5 23.3 21.98 1.2 

*Oneway Anova test

Table 2: Mean and Standard Deviation of Lipid Profile Post 
Interventions

 Group Cholesterol  Triglycerides LDL HDL
  Total 

 G1
 Mean (SD) 72.82  144.8  62.22  49.20 
 (20.78) (34.70) (25.13) (16.05)
 G2
 Mean (SD) 177.32  193.6  153.34  48.8 
 (15.79) (27.6) (12.86) (2.38)
 G3
 Mean (SD) 151.16  164.2  129.16  66.2 
 (6.0) (43.22) (6.79) (6.76)
 G4
 Mean (SD) 122.29  146.2  105.49  79.6 
 (14.57) (43.3) (13.75) (7.76)

Table 3: The Changes of Lipid Profile Post Interventions
 Group Cholesterol Total Tg LDL  HDL 

 G1XG2  41.77* 14.42* 42.27* 0.40
 G2XG3 7.96 8.21 8.55 15.13*
 G2XG4  18.36 13.94 18.48 23.98*
 G3XG4  10.55 5.79 10.08 9.19*

Table 4: Analysis of Mean Difference
Group  Cholesterol  Triglycerides LDL HDL
  total

 G1 X G2  0.000* 0.039* 0.000* 0.957
 G2 X G3  0.009* 0.236 0.006* 0.001*
 G2 X G4  0.000* 0.073 0.000* 0.000*
 G3 X G4  0.003* 0.529 0.009* 0.020*

*Significance at level 0.05
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Mean Difference
Table 4 shows that there were statistically significant differences 

between the experimental groups, except for triglyceride levels. The 
mean difference in triglyceride levels only occurred between G1 and G2 
with a p-value of 0.036. Meanwhile, at HDL levels there was no differ-
ence in mean between G1 and G2 (p value: 0.957).

DISCUSSION

Effect of diet differences on cholesterol total, triglyceride, 
LDL and HDL in Balb/c male mice (Mus Musculus)

Analysis of the mean difference in cholesterol total, triglyceride and 
LDL between G1 and G2 showed significant difference with p < 0.05, 
whereas a significant difference in HDL was still not found yet. 
However, based on the descriptive statistic (Table 1), HDL in G2 group 
was lower than in G1, thus the difference was still seen, but the differ-
ence was not significant due to really small difference. 

Analysis of a mean increase in cholesterol total, triglyceride, LDL 
and a decrease in HDL between G1 and G2 group showed a rise in 
41.77% cholesterol total, 14.42% triglyceride, 42.27% LDL and a 
decrease in 0.4% HDL (Table 2). A mean increase in cholesterol total, 
triglyceride, LDL and a decrease in HDL between G1 and G2 were 
caused by the distinction of diet in which G1 was only given standard 
diet (Cp594), whereas G2 was fed standard diet and high cholesterol 
diet (2 ml per day lard oil) for 15 days.

This present study supports another study which was reported by 
Rufaida (2012) stated that a high-fat diet increased cholesterol total lev-
els, triglyceride and LDL11). Analysis in this present study also supported 
the study from Harsa (2014) which revealed that a high-fat diet 
decreased HDL levels12).

The intervention of standard diet and lard oil in G2 for 15 days 
increased cholesterol total, triglyceride, LDL and decreased HDL. In 
this way, standard diet and lard oil are digested in the gut, then those are 
transformed into triacylglycerol, and transferred into the lymphatic sys-
tem (exogenous pathway). Half of the triacylglycerol is metabolized by 
lipoprotein lipase (LPL), then it is cleaved into free fatty acids and glyc-
erol. Fatty acids are taken to extra hepatic tissues, like adipose tissues 
and muscle tissues for storing, whereas glycerol is still circulated in the 
blood to the liver because the liver has an enzyme to metabolize glycer-
ol13,14). 

Cholesterol metabolism and triglyceride in the liver (endogen path-
way) by enzyme 3-Hydroxy-3-methylglutaryl Coenzyme A (HMG-CoA) 
reductase will establish VLDL which is the primary component to syn-
thesize cholesterol LDL. Cholesterol and triglyceride are highly metab-
olized in the liver, thus VLDL synthesis will become higher, resulting in 
an increase of cholesterol total, triglyceride and LDL in the blood15). A 
mean decrease of HDL in G2 was due to a balance disruption in storage 
and cholesterol uptake in the periphery tissues; an increase of fatty acid 
storage in the periphery tissues will cause a decrease in HDL12).

Effect of Sweet Basil Extract 0.53 g per day and 1.06 gram 
per day on Cholesterol total, Triglyceride, HDL and LDL in 
hyperlipidaemia Balb/C male mice (Mus musculus)

Analysis of the mean difference in cholesterol total, triglyceride, 
LDL and HDL between G2 and G3, G2 and G4 showed a significant 
difference in cholesterol total, LDL and HDL with p-value < 0,05 (Table 
3), whereas no significant difference was found in triglyceride. 
However, the descriptive statistic (Table 1) in triglyceride of G3 and G4 
was smaller than G2, thus the difference was still found but it was not 
significant because of the mean difference was too small.

The mean decrease in cholesterol total, triglyceride, LDL and an 
increase of HDL between G2 and G3 showed a decrease 7.96% in cho-
lesterol total; 8.21% in triglyceride; 8.55% in LDL and an increase 
15.13% in HDL (Table 2). The mean decrease in cholesterol total, tri-
glyceride, LDL and an increase in HDL between G2 and G4 revealed 
that a mean decrease 18.36% in cholesterol total, 13.94% in triglyceride, 
18.48% in LDL and an increase 23.98% in HDL which were higher than 
G2 and G3 (Table 1). A mean decrease in cholesterol total, triglyceride, 
LDL and an increase in HDL were caused by the intervention of sweet 
basil extract 0.53 g in G3 and 1.06 g in G4; phytochemical content of 
sweet basil extract, such as flavonoid, tannin and beta-carotene influ-

enced to the metabolism of cholesterol, triglyceride, LDL and HDL. 
The result of this present study supported the study of Javier (2011) 

which has explained the polyphenol content in olive oil. Olive oil was 
very significant to alter cholesterol levels, triglyceride and Very Low-
Density Lipoprotein16). The result of this present study also supported 
the statement of Gani (2009) that phytochemical substance like flavo-
noid red Gedi can decrease cholesterol total, triglyceride, LDL and 
increase HDL17). The result of this present study was in line with Maliya 
(2006) who explained that flavonoid substance in bitter melon 
decreased cholesterol total, triglyceride, LDL and increase HDL18). 

Flavonoid and beta-carotene are known to decrease cholesterol 
total, triglyceride, LDL and increase HDL because of the inhibition of 
3-Hydroxy-3-methylglutaryl Coenzyme A (HMG-CoA) reductase. 
3-Hydroxy-3-methylglutaryl Coenzyme A (HMG-CoA) reductase works 
as catalyst for cholesterol. Inhibiting of 3-Hydroxy-3-methylglutaryl 
Coenzyme A (HMG-CoA) will decrease the synthesis of cholesterol, tri-
glyceride and VLDL19).

Flavonoid increases the activity of Lecithin Cholesterol Acyl 
Transferase (LCAT). LCAT is an enzyme which converts free cholester-
ol to hydrophobic cholesterol ester. This ester cholesterol is bound to the 
core of lipoprotein, then it synthesizes new HDL; this thing will 
increase HDL level serum. A mean increase of HDL in the blood influ-
ences reverse cholesterol transport which has relation to each other 
between cholesterol total, triglyceride, and LDL. An increase of HDL in 
G3 and G4 group will affect reverse cholesterol transport. An increase 
of HDL will bring more HDL, thus cholesterol, LDL and triglyceride in 
the blood are declined19).

Another component in sweet basil extract like Tannin decreases 
cholesterol level and LDL. In this way, cholesterol metabolism increas-
es the formation of bile acids and the excretion of bile acids through 
faeces. A decrease of cholesterol in the liver stimulates the LDL recep-
tor regulation in the surface of liver tissues (up-regulation). This LDL 
receptor in the liver works as LDL cholesterol clearance, thus if the lev-
els are increased resulting in a decrease of cholesterol LDL clearance 
plasma. Low cholesterol in the liver will increase cholesterol uptake 
from blood to the liver which it acts as the precursor of bile acids. 
Therefore, cholesterol total in the blood will be lowered18,20). 

The strengths of this study were to use the sensitive and accurate 
measurement of lipid in mice, such as CHOD-PAP method, a large sam-
ple according to the minimum criteria of samples and an appropriate 
dosage of sweet basil extract for lowering profile lipid in mice. The lim-
itation of this study was research design. The use of a post-test only 
study design did not allow researchers to analyze changes in lipid pro-
files between before and after the intervention. Authors can only ana-
lyze differences in lipid profile levels between the experimental groups.

CONCLUSION

The differences of diet affected the cholesterol total, triglyceride, 
HDL and LDL in Balb/c male mice (Mus musculus). The difference of 
dosage in sweet basil extract 0.53 g per day and the dosage 1.06 g per 
day affected to the cholesterol total, triglyceride, HDL and LDL in Balb/
c male mice (Mus musculus). The optimal dosage for 15 days of the 
intervention was sweet basil extract with 1.06 g per day for 22-gram 
body weight per day resulting in a decrease of cholesterol total 18.36, 
triglyceride 12.94, LDL 18.48 and an increase of HDL 23.98.

RECOMMENDATIONS

The upcoming study needs a ready use of intervention like a tea but 
not in the form of extract. This is due to an easy application and lower 
cost for the whole study. It is also necessary to conduct a study about 
toxicity in other organs, while this present study only investigated the 
effect of sweet basil extract on the profile lipid in mice. Further research 
will be carried out about the effect of sweet basil extract in the long 
term due to the assumption of undesirable side effects.
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