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Abstract— Cholesterol is one of the causes of coronary 
heart disease. The research objective is Assessing dosege of 
Sambiloto extract in reducing blood cholesterol levels rats 
(Rattus norvegicus) hypercholesterolemia. The research 
method is experimental, using Completely Randomized Design 
(CRD) 3 replications, 6 treatments are: 1) D0 = normal 
control; 2) D1 = positive control of cholesterol; 3) D2 = 
comparator simvastatin 2mg/200 g body weight; 4) D3 = dose 
of 100 mg sambiloto/200 g body weight; 5) D4 = dose 200 mg 
sambiloto / 200 g body weight; 6) D5 = dose of 400 mg 
sambiloto/200 g body weight. Rats that have been tested are 
white male Wistar rats aged 2 months, weight ± 200 g. Analysis 
using Anova, and further test using DMRT, α 5%. The results 
of the experiment showed that sambiloto extract of 100 mg/200 
g body weight, 200 mg/200 g body weight; 400 mg/200 g body 
weight and a simvastatin comparator 2 mg/200 g body weight 
all of that can reduce the total cholesterol level of rats blood 
that be made hypercholesterolemia. Interestingly, the dose of 
400 mg/200 g body weight has the same ability as simvastatin 
dose of 2 mg/200 g body weight in reducing total blood 
cholesterol levels of rats by 51%, considering the risk of 
hypocholesterolemia. 
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I. INTRODUCTION  

Cholesterol is one cause of coronary heart disease 
(CHD). This heart disease is the most important caused of 
illness and death of advanced industrialized nations 
(Ariantari et al., 2010). In the United States, heart disease 
is the leading cause of death, which is about 37%. About 
88% of that figure is due to coronary heart disease [1]. 
 

Cholesterol is an essential ingredient in the body which 
is necessary to regulated the chemical processes in the body, 
but high cholesterol can lead to atherosclerosis which will 
eventually affect coronary heart disease [2].  

 
Hypercholesterolemia is a condition the amount of blood 

cholesterol exceeds its normal limit.In the world of 
medicine is a compound sinamaldehid which is a derivative 
of a compound that has anti-bacterial and in vitro properties. 
In addition, other anti-oxidant compounds such as tannins 
and flavonoids are also expected to reduce cholesterol levels 
by smoothing LDL from the oxidation process to prevent 
atherosclerosis [3]. 
 
 

 

 
 
Sambiloto (Andrographis paniculata Ness) is one of the 

nine traditional medicines to be reviewed for clinical trials 
[4]. According to WHO, about 65% of the population of 
developed countries and 80% of the population of 
developing countries have used herbal medicine as a 
traditional medicine. Chemical content of sambiloto is quite 
potential, namely: andrographolid, neoandrographolid, 
tannin, alkaloids, glycosides, flavonoids, all of those are the 
result of secondary metabolites [5]; [6], then sambiloto can 
be used as anti peritrik, anti hepatoksik, anti malaria, anti 
thrombogenic, HIV, anti-inflammatory, anti-fever, 
antibiotics, anti-diarrhea, anti-swelling and anti-diabetic and 
anti-hypercholesterolemia [7], [8], [9], [10]; [11]. 

 
Hypolipidemic/hypocholesterolemic drugs will cause 

dependence on the user and if used sustainably this drug 
will lead to disruption of other organ functions such as 
kidney function, liver, and lung [12]. Due to some side 
effects arising from hypolipidemia drugs it is necessary to 
seek other safer alternatives, such as the use of plants that 
have the potential for hypolipidemia. 

 
 Complete plants hipolipidemia is a plant that can 
decrease blood fat levels due to the active substances in cell 
phones. Exclusive plants of hypolipidemia have active 
ingredients such as flavonoids, tannins, andrographolid used 
as anti-oxidants [13]; [11]). Potential hypolipidemic plants 
that contain antioxidant compounds include sambiloto. 
 
 The efficacy of  Sambiloto has been widely researched 
for healing various diseases. In 2000th Sambiloto has been 
clinically tested for HIV treatment that Andrographolide 
inhibits the dysregulation of HIV induced cell cycle [4]. 
According to [6], sambiloto extract can damage trophocyt 
and trophoblast cells, contributing to the cytoplasma 
condensation of tumor cells and destroying cancer cell 
nucleus [4] has observed the effects of the Sambiloto 
component on nitric oxide, endothelin, cyclic guanosine 
monophosphate, lipid peroxide and super-oxide dismutase, 
in a model of guinea pig that has atherosclerotic by 
administering a diet high in cholesterol. From the study said 
that sambiloto has antioxidant effects, maintain endothelial 
function, and maintain the balance of nitric oxide/endothelin 
that can help control blood cholesterol levels. Research on 
giving of sambiloto leaf extract for 21 and 28 days with a 
dose of 2,1 g/kg body weight turned out to decrease total 
cholesterol, HDL, LDL. and triglyceride levels to near 
normal cholesterol/control [11]. 
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Various testing of some plants to reducing blood 
cholesterol levels that have been done, among others: 
pineapple juice 100%, 80% and 60% pineapple can reduce 
total cholesterol levels in sequence of 152.59; 144,74; 
131,65 mg/dl and root extract of meniran dose 4 mg/200 g 
body weight can decrease total cholesterol level 11,59% 
[14]. Sambiloto extract should be tested to lower cholesterol 
levels. 

 
Toxicology tests have been performed on experimental 

animals and show that andrographolide and other 
compounds in Sambiloto have very low toxicity. In mice 
given oral extract (10 g/kg body weight) once daily for 7 
days, no mice died [4]). Heart, kidneys, liver and spleen are 
found in normal circumstances, it can be seen that sambiloto 
safe as herbal medicine [15]. In this research, Sambiloto 
extract has been tested for Rattus norvegicus wistar strains 
which have been conditioned by hypercholesterolemia with 
standard feeding (AD II) plus egg yolk and pork oil 

Based on the description above, then formulated the 

problem as follows: Does Sambiloto extract activity can 
reduce blood cholesterol levels of rats conditioned by 
hypercholesterolaemia? 

To examine the dose of Sambiloto extract to reduce 
blood cholesterol levels of rats conditioned on 
hypercholesterolaemia. 

II. METHODS 

The research was conducted from March 2018 to 
October 2018 at the Laboratory of the Faculty of Medicine 
UNS Surakarta. The research method was experimental, with 
Completely Randomized Design (RAL) 3 replications, 6 
treatment doses: 1) D0 = normal control; 2) D1 = positive 
control of cholesterol; 3) D2 = comparative control of 
simvastatin 2 mg/200 g body weight; 4) D3 = dose of 100 
mg sambiloto/200 g body weight; 5) D4 = dose 200 mg 
sambiloto/ 200 g body weight; 6) D5 = dose 400 mg 
sambiloto/200 g body weight. The animal test that used was 
male white rat Wistar strain of 2 months old, body weight ± 
200 gr in healthy condition with characteristic of shiny and 
lively white fur [16]. The rats was adapted for one week with 
a temperature of 28 ⁰ C before doing the research. After 
adapted rats conditioned hypercholesterolaemia, by means of 
egg yolk and pork oil. Then tested giving sambiloto extract 
for 14 days in a row. Total blood cholesterol was measured 
at day 7 (1 week after adaptation: day 14 (1 week after 
feeding high fat) 21st day (2 weeks after feeding high fat) 
28th day (1 week after ingestion test of sambiloto) and 35th 
day (2 weeks after administration of Sambiloto test material) 
Blood sampling was performed on blood vessel of 
experimental animals The results were analyzed using 
Analysis of Variance (Anova) and further test using DMRT, 
alpha 5% [17]; [18]. 

III. RESULT AND DISCUSSION 

Results of analysis of variance with F test of 5% level 
The total cholesterol (mg/dl) of mice in the treatment of 
hypercholesterol before and after high-fat feeding and giving 
of the sambiloto test were presented in Table 1. 

 
 
 

Table1. The F Test Results of 5% at all stages of observation of total 
cholesterol (mg/dl) of mice. 

No Stages Observation of 
cholesterol levels in all 

treatments 

Price p Sign 

1 One week acclimation (7th 
day) 

0, 643 ns 

2 One week high-fat feeding 
(14th day) 

0,002 ** 

3 Two weeks of high fat diet 
(21st day) 

0.015 * 

4 One week of giving of 
sambiloto test (28th day) 

0.001 * 

5 Two weeks of giving 
Sambiloto test (35th day) 

0.000 ** 

 Information : ns= non significant ; * = significant ; ** = Very significant 
 

Based on the analyst of variance in table 1, that all 
treatments showing significant differences were tested 
further with 5% alpha DMRT, the results can be seen in 
table 2. 

 
Table 2. Average blood cholesterol levels of mice on day 7, 14th and 21st 
days, 28th and 35th days 

T Total blood cholesterol (mg/dl) 

 (1) (2) (3) (4) (5) 

D0 
 

136.0 a 142.0 a  156.7 a 165.3  a 5.076 a 

D1 
 

158.3 a 191.3 b  248.7 b  268.0  c 5.699 
c  

D2 154.3 a 174.7 b  236.3 b  179.3  b  5.162 a 
D3 145.0 a 183.3 b  262.3 b  218.0  b 5.401 

b 
D4 136.3 a 199.7 c 249.7 b  204.3  b 5.257 

b 
D5 137.0 a 181.7 b 297.0 b  188.3  b 5.153 

a 

Remark: The values followed by the same letter at the same column 
showed non-significant difference at  5% DMRT 
 

Description :  
T :treatment 
D0: normal control 
D1: control + 
D2: simvastatin (2 mg/200g body weight) 
D3: 100 mg/200 g body weight) 
D4: 200 mg/200 g body weight) 
D5: 400 mg/200 g body weight) 

(1) 1 Week Adaptation (7th day) 
(2) High-fat feed (day 14) 
(3) High-fat feed (day 21) 
(4) Sambiloto test material (day 28) 
(5) Sambiloto test material (35th day) 

 
The results of checking blood cholesterol levels before 

feeding high cholesterol in the normal range and 
homogeneous variation (± 152 mg/dl), were almost stable 
for the normal control group treatment (D0) until the end of 
the research, so it deserves to be used as a blood cholesterol 
level in the beginning of the study. After high-fat diet for 1 
week (day 14), blood cholesterol levels showed significant 
differences between normal control group (D0) and other 
high-fat-fed group (D1-D5) cholesterol levels but no 
hypercholesterolaemia occurred. So the feeding of high 
cholesterol is continued until day 21 (14 days), and it turns 
out hypercholesterolaemia.Furthermore, rats were given 
Sambiloto test material up to 14 days, because the average 
cholesterol level was still above the normal threshold (> 200 
mg/dl) when it was given for 7 days. Then, the statistical 
test of blood cholesterol level on the 28th day of 
observation (Sambiloto test material for 1 week) with 5% 
alpha DMRT test that D0 is significantly different from D2, 

Advances in Engineering Research, volume 175

121



 

D3, D4 and D5.Positive control group (D1: ie, high-fat 
feeding without testing material) also showed significant 
differences with normal control group (D0) or those given 
Sambiloto test material, and simvastatin (D2, as 
comparison). Animal testing of a positive control treatment 
(D1: high-fat feeding without test material until the end of 
the observation) also showed weight gain. While the 
treatment between D3, D4 and D5 was not significant. It 
shows that giving of Sambiloto test for 1 week, has been 
able to lower cholesterol level but cholesterol level still on 
the boundary of hiperkolesterolemia.The statistical test of 
blood cholesterol level on the 35th day of observation 
(giving of 2-week sample of Sambiloto test) with alpha 5% 
DMRT test showed that positive control group D1 
(experimental animal fed with high fat until the end of 
observation) showed very significant difference with 
treatment D0, D2, D5 and show significant differences with 
D3 and D4 treatment.The D3 treatment group (giving of 
100 g/200 g body weight) and D4 (giving 200 mg/200 body 
weight of sambiloto sample) were not significantly 
different. D3 and D4 treatment group had similar ability in 
lowering cholesterol of experimental animals (42.02%). 
Normal control group (D0); group simvastatin (D2: 
experimental animals given simvastatin 2mg/dl test for 
comparison); and the treatment group D5 (giving of 400 
mg/200 body weight of sambiloto test material) were not 
significantly different. It means Sambiloto extract dose of 
400 mg/200 body weight and simvastatin 2 mg/200 g body 
weight has the same ability in reducing total blood 
cholesterol of the experimental animal (51.14%) but it is 
necessary to consider the risk of hypocholesterolemia. 
Widyawati (2007) said that the decrease of cholesterol level 
can be caused by various active substances in Sambiloto 
extract which have antioxidant effect, maintain endothelial 
function, and maintain the balance of nitric 
oxide/endothelin which can help control blood cholesterol 
level. In addition, the decrease in cholesterol levels allows 
the presence of fiber and vitamins from the standard AD II 
feed used.According to [19], the reduction of cholesterol 
and triglyceride levels by the fiber is done by binding free 
fatty acids and cholesterol in the form of bile acids when in 
the digestive tract, then excreted with feces. Fiber is also 
fermented by the microflora in the intestine, resulting in 
acetic acid, propionate and butyrate which can inhibit 
cholesterol synthesis. 

IV. CONCLUSION 

Based on the research that has been done, it can be 

concluded that: 1) Sambiloto extract dose 100 mg/200 g 

body weight; 200 mg/200 g body weight; 400 mg/200 g 

body weight and simvastatin 2 mg/200 g body weight, all of 

these can reduce the total blood cholesterol of experimental 

animals and the dose of 400 mg/200 g body weight has the 

same ability with simvastatin dose 2 mg/200 g body weight 

in reducing total cholesterol levels in animal blood test is 

51%, but it is necessary to consider the risk of 

hypocholesterolemia.  
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