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Introduction It is necessary to improve the understanding of CAHD, 
dyslipidemia, and its relationship with LDL and HDL. If we trace the 
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was written in them. 
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between CAHD and hypertension and hypercholesterolemia. 
It would be better if the author used ethnomedicine data from 
Jatropha curcas as the basis for this research. 

Methods The terms used are unusual. 
Methods for determining compound groups, determining levels of 
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and validation of the method so that it will guarantee the validity 
of the data got. 
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Results and Discussion The water content of the extract should be determined. 
In the section method there is no determination of the color and 
odor of the extract but there are results for determining the color 
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Is it true that the difference in total flavonoid and total phenolic 
levels is due to differences in external factors of the plant? What 
about the validity of the data? 
The author only provides a narrative of the results in the table, 
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simvastatin for determining blood pressure? 

Conclusion - 
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in the reference 
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The Effect of Ethanol Extract of Jatropha curcas Leaf on Blood Pressure, LDL, and HDL Levels in Hypertensive 
Rats Given a High-Fat Diet 

 

Abstract 

Background: One of the main risk factors for cardiovascular diseases such as Coronary atherosclerotic heart disease 

(CAHD) is dyslipidaemia or high levels of low-density lipoprotein (LDL) and triglycerides (TG) and low levels of high- 

density lipoprotein (HDL), hypertension is also a cause of cardiovascular disease. One potential plant to lower LDL levels 

and blood pressure is Jatropha curcas which is known to contain saponins, polyphenols, and flavonoids. Objective: The 

purpose of this study was to determine the effect of ethanol extract of Jatropha curcas leaf (EEJCL) on blood pressure, 

LDL, and HDL levels in hypertensive rats given a high-fat diet. Methods: This study was an experimental study with a pre-

post test control group design on male Wistar strain rats. Rats were divided into 7 groups, namely the normal group, 

control (induced with NaCl and given a high-fat diet), Captopril, Simvastatin, EEJCL doses of 1.8 g/KgBW, 2.7 g/KgBW, 

and 4.05 g/KgBW. The data were analysed using the One-Sample Kolmogorov-Smirnov Test, Homogeneity of Variances, 

One-Way ANOVA, and tukey tests. Results: The results showed that administration of EEJCL can significantly lower LDL levels 

and blood pressure (p<0.050) and increase HDL levels at all dose variations. Conclusion: EEJCL has potential for 

development in the treatment of hypertension and dyslipidaemia. 

 
Keywords: Cardiovascular, LDL, HDL, Blood pressure, Jatropha curcas 
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INTRODUCTION 

Cardiovascular diseases (CVDs), consisting of ischemic heart disease, stroke, heart failure, peripheral artery 
disease, and several other heart and blood vessel conditions, are the leading cause of global mortality and a major 
contributor to reduced quality of life. In 2017, CVDs caused around 17.8 million deaths worldwide, equivalent to 
330 million years of life lost and 35.6 million more years lived with disability (Mensah et al., 2019). 

Coronary atherosclerotic heart disease (CAHD) is dyslipidaemia or high levels of low-density lipoprotein 
(LDL) and triglycerides (TG) and low levels of high-density lipoprotein (HDL). High LDL can cause plaque 

formation and inflammatory cascades, progressing to atherosclerosis in the walls of arteries and thrombosis in 
CAHD. Meanwhile, HDL can strengthen tissues around artery walls, prevent cholesterol deposition in artery walls, 
and promote repair of damaged endothelial membranes. On the other hand, low HDL fails to remove cholesterol 
(Sun et al., 2022). Evaluation of the lipid profile (triglycerides, LDL cholesterol, HDL cholesterol and total 
cholesterol) in the blood is one way to identify the causes of hypertension, which is another cause of cardiovascular 
disease (Fuchs & Whelton, 2020). Research by Flint et al (2019) on the influence of systolic and diastolic blood 
pressure on cardiovascular explained that both systolic and diastolic blood pressure above the two threshold limits 
of ≥140/90 mm Hg and ≥130/80 mm Hg significantly contribute to cardiovascular disease risk (Flint et al., 2019). 

The prescriber usually used for hypertension and dyslipidaemia are synthetic drugs such as captopril and 
simvastatin, but the use of herbal medicines is now developing and more preferred for long-term treatment due to 

their minimal side effects. One potential plant is Jatropha curcas which is known to contain saponins, polyphenols, 
and flavonoids that play a major role in treating various diseases, including bacterial and fungal infections as well 
as acting as antioxidants (Ait Babahmad et al., 2018). Research conducted by Anita et al (2023), reported that 
administration of ethanol extract of Jatropha curcas leaf can significantly reduce serum triglyceride levels at doses 
of 1.8 g/KgBW, 2.7 g/KgBW, 4.05 g/KgBW. Research results on physic nut leaf on HDL and LDL have also been 
reported by Anigbogu (2015), revealing that ethanol extract of Jatropha curcas leaf can increase HDL cholesterol 
concentration thereby reducing LDL cholesterol concentration. This indicates that ethanol extract of Jatropha 
curcas can be used for the treatment of cardiovascular disease. The purpose of this study was to further determine 

the effect of ethanol extract of Jatropha curcas leaf (EEJCL) on blood pressure, LDL, and HDL levels in 
hypertensive rats given a high-fat diet. 

 

 
MATERIALS AND METHODS 

This study is an experimental study with a pre-post test control group design and has obtained ethical approval 

from Ahmad Dahlan University with the number 011804052. The test animals were grouped into 7 groups, namely 

the normal group, negative control, Captopril, Simvastatin, and EEJCL 1.8; 2.7; and 4.05 g/kgBW. The test animals 

in groups other than normal were induced with 3.75 g/kgBW NaCl for 14 days to produce high blood pressure and 

a high-fat diet to produce hyperlipidaemia, while the normal group was only given standard feed. 

 
Materials 

The materials used in this study were Jatropha curcas L. leaves obtained from the Gunung Kidul area of 

Yogyakarta, 96% ethanol, Captopril, Simvastatin, NaCl, Na CMC, quercetin standard, gallic acid, Folin Ciocalteau 

reagent, AlCl3, Na2CO3, Silica gel 60 F254, methanol, ethyl acetate, chloroform. All chemicals used were Merck 
analytical grade. The test animals used were 35 male Wistar strain rats aged 2-3 months with weights of 200-250 

grams. 
Tools 

The tools used included a drying cabinet, blender, glassware, an analytical balance, stirrer, macerator, 

vacuum, rotary evaporator, water bath, centrifuge, Eppendorf tubes, micropipettes, glassware, vortex, and UV- Vis 

spectrophotometer. 

Methods 

Production of Extract Ethanol of Jatropha curcas Leaf (EEJCL) 

As much as 1700 grams of dried Jatropha curcas leaf powder was macerated using 96% ethanol as a solvent 
in a ratio of 1: 4, stirred for 3 hours and left to stand for 24 hours. Extraction was carried out 3 times. The extracts 
were evaporated using a rotary evaporator at 70°C and water bath until a thick extract was obtained (Anita & 
Bachri, 2023). 

Compound Identification using TLC 

Thin layer chromatography was carried out with silica gel F254 solid phase and mobile phase of hexane: ethyl 
acetate: formic acid (6:4:0.2) for flavonoid analysis and mobile phase HCl3: MeOH: H2O (7:3.5: 1). Sample spots 
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were sprayed with FeCl3 reagent for polyphenols and ammonia vapor for flavonoids and then compared to standard 
compound spots, and the Rf value of each sample was determined (Saepudin et al., 2023). 

Total Flavonoid test 

As much as 10 mg ethanol extract of Jatropha curcas leaf was dissolved in 10 ml of ethanol p.a and 1 ml 
was pipetted out of 5 ml. The resulting solution was pipetted 2 ml and added with 2 ml of 2% AlCl3. Absorbance 
was read with a spectrophotometer at a wavelength of 510 nm. Quercetin standard was prepared by dissolving 
quercetin in ethanol p.a and made at concentrations of 4, 6, 8, 10, 12 μg/ml. The samples were examined with three 
replications. The flavonoid content was expressed as equivalent to quercetin (Endah, 2016). 

Total Phenolic Test 

As much as 10 mg of ethanol extract of Jatropha curcas leaves was dissolved in 10 ml of p.a ethanol as 
solvent and then pipetted 1 ml to 5 ml. The obtained solution was pipetted 300 μl and added 1.5 ml Folin-Ciocalteu 
reagent. After being left for 3 minutes, 1.2 ml of 7.5% Na2CO3 solution was added and left again at room 

temperature. Absorbance was read with a spectrophotometer at a wavelength of 750 nm. Gallic acid standard 

solutions were made in concentrations of 15, 20, 25, 30, 35 μg/ml each put into tubes, then added 1.5 ml Folin- 
Ciocalteu reagent (1:10), then a calibration curve was made of the relationship between gallic acid concentration 

(μg/ml) and absorbance (Endah, 2016). 
Antihypertensive Activity Test 

The induced test animals, on day 15 until day 21 in the control animal group were given CMC-Na treatment, 
the Captopril group was given a Captopril suspension at a dose of 4.5 mg/KgBW, the Simvastatin group was given 
a Simvastatin suspension at a dose of 0.9 mg/KgBW, and the extract group was given EEJCL 1.8; 2.7; and 
4.05 g/KgBW. Blood pressure measurements were carried out on day 14 for pre-treatment data. Then the test 
sample administration was carried out from day 15 to day 21, during this time span blood pressure measurements 
were carried out on day 17, 20, and day 22. 

LDL Test 

The induced test animals in the normal and negative groups were given treatment with NaCMC, the positive 
group was given Captopril 4.5 mg/kgBW, the second positive group was given Simvastatin 0.9 mg/kgBW, and 
dose groups 1, 2, and 3 were given ethanol extracts of Jatropha curcas leaves (EEJCL) namely 1.8; 2.7; and 4.05 
mg/kgBW respectively. Blood sampling was carried out twice, before and after treatment, by fasting the rats for 

± 12 hours. Blood sampling of 3 mL was carried out through the retro-orbital sinus after being anesthetized with 
ether (Nurmeilis, 2015). The blood was then centrifuged to obtain the serum. The data analysis was in the form 
of LDL cholesterol levels data on hypertensive Wistar rats given a high-fat diet. Determination of LDL cholesterol 
levels used the enzymatic colorimetric test method to directly measure LDL cholesterol levels. 

HDL Test 

The induced test animals from day 15 to day 21 in the control animal group were given CMC-Na treatment, 
the Captopril group was given a Captopril suspension at a dose of 4.5 mg/KgBW, the Simvastatin group was given 
a Simvastatin suspension at a dose of 0.9 mg/KgBW, and the extract group was given EEJCL 1.8; 2.7; and 

4.05 g/KgBW. Blood sampling was done twice, before and after treatment, on day 15 and day 22. The obtained 
blood was separated between serum and plasma. The serum was then prepared with CHOD-PAP reagent and read 
on a uv-vis spectrophotometer with a wavelength of 546 nm. Calculations were made on the obtained data to obtain 
HDL levels in blood. 

Data Analysis 

The data analysis was conducted using SPSS with preliminary tests including the Kolmogorov-Smirnov test 
to determine if the data was normally distributed or not, and the Levene test to determine if the variance was 

homogeneous or not. If the obtained data was normally distributed (p>0.05) and homogeneous (p>0.05), then it 
was continued with the parametric one-way ANOVA at a 95% confidence level. The analysis was further continued 
with a post hoc test used tukey test to show significant differences between treatment groups. 

 
RESULTS AND DISCUSSION 

Extraction of Jatropha curcas leaves 

Extraction of dried powder from Jatropha curcas leaves yielded a thick extract of 84.7 g from a total of 1.7 
kg of dried powder with a yield of 4.98%, green in color and aromatic in smell. 
Compounds contained in Jatropha curcas leaves through TLC testing 

The results of thin layer chromatography testing after being passed under ammonia vapor under visible light, 
indicating the presence of flavonoid compounds with Rf 0,50. Then after spraying with FeCl3, the contained 

phenolic compounds will appear. The results indicate that the ethanol extract of Jatropha curcas leaves contains 

phenolic compounds with Rf 0,18. 
Testing of total flavonoid and total phenolic content 

The results of the total flavonoid content test were 4.41% ± 0.04 and total phenolics were 11.03% ± 0.60. The 
obtained values were above the total phenol and flavonoid previously studied by Sadik et al (2017) with total 
flavonoids of 1.48% ± 0.01 and total phenolics of 5.51% ± 0.01. The results obtained differed, possibly due to 

differences in environmental conditions such as temperature, soil, and plant cultivation processes. 

Antihypertensive testing 

Commented [R3]: Remove this treatment 

Commented [R2]: Remove this treatment. 

Commented [R1]: Remove this treatment. 
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The study was conducted on 7 groups of test animals each consisting of 5 rats. Blood pressure measurement 

averages were conducted on day 14, day 17, day 20, and day 22. The results obtained from each measurement can 
be seen in Tables 1, 2 and 3. 

Table 1. Systolic blood pressure measurement results on day 14, day 17, day 20, and day 22 

Groups 
Dose 

(g/KgBW) 

  Average of Systolic blood pressure (mmHg) ± SD  

D-14 D-17 D-20 D-22 

Normal - 119,0±6,51 123,0±9,13 117,0±5,56 120,0±8,24 
Control - 151,0±7,74 145,8±2,77 155,8± 6,91 137,4±5,40 
Captopril 0,0045 148,6 ±12,4 122,8±3,19* 118,0±5,65* 121,4±9,55* 

Simvastatin 0,0009 146,4±10,45 135,4±9,75 121,2±9,03* 127,0±6,24* 

EEJCL 1,8 143,2±3,96 126,2±10,98 126,4±12,19* 114,8±9.75* 
 2,7 143,8±11,88 141,0±13,43 129,8±18,55* 113,4±8,26* 
 4,05 139,6±6,18 130,2±17,15* 127,0±16,53* 118,0±8,71* 

*)p<0,05 significantly different from the control group 
 

The data of systolic blood pressure measurement (Table 1), it was found that the administration of ethanol 
extract of Jatropha curcas leaves (EEJCL) was able to lower systolic blood pressure in the blood, where the most 
effective EEJCL dose in this test was 2.7 g/kgBW, namely a decrease greater than the comparative group 
(captopril). Previous studies Sadik et al (2021) also found that plants containing flavonoid compounds can lower 
blood pressure. The results of one-way ANOVA statistical tests on systolic blood pressure obtained a significant 

value (p<0.05), meaning there was an effect of decreasing systolic blood pressure after being given test 
preparations, so it can be concluded that there is effectiveness of administering ethanol extract of Jatropha curcas 
leaves (EEJCL) as an antihypertensive on male Wistar strain rats. 

Table 2. Diastolic blood pressure measurement results on day 14, day 17, day 20, and day 22 

Groups 
Dosis 

(g/KgBW) 

  Average of Diastolic blood pressure (mmHg) ± SD  

D-14 D-17 D-20 D-22 

Normal - 84,8±5,89* 76,6±12,01* 76,8±11,73* 73,0±5,52* 
Control - 115,4±7,19 116,2±20,48 114,8±16,33 92,8±6,30 
Captopril 0,0045 100,4±26,85 99,0±14,91 90,6±12,3* 91,8±20,5* 

Simvastatin 0,0009 90,0±12,44* 89,8±20,6* 94,6±8,96* 85,6±10,1 

EEJCL 1,8 111,8±6,05 99,6±12,15 91,8±15,62* 78,0±7,71* 
 2,7 109,0±10,29 102,0±12,58 95,0±16,077* 77,6±12,46* 
 4,05 112,2±9,36 94,4±18,82* 90,0±17,91* 81,8±13,14* 

*)p<0,05 significantly different from the control group 
 

The diastolic blood pressure measurement data (Table 2), it was found that the administration of ethanol 

extract of Jatropha curcas leaves (EEJCL) was able to lower diastolic blood pressure in the blood, where the most 
effective EEJCL dose in this test was 2.7 g/kgBW, namely a decrease greater than the comparative group 
(captopril). Previous studies Sadik et al (2021) also found that plants containing flavonoid compounds can lower 
blood pressure. The results of one-way ANOVA statistical tests on diastolic blood pressure obtained a significant 
value (p<0.05), meaning there was an effect of decreasing diastolic blood pressure after being given test 
preparations, so it can be concluded that there is effectiveness of administering ethanol extract of Jatropha curcas 
leaves (EEJCL) as an antihypertensive on male Wistar strain rats. 

Table 3. Mean arterial blood pressure measurement results on day 14, day 17, day 20, and day 22 

  

*)p<0,05 significantly different from the control group 

 
The mean arterial blood pressure measurement data (Table 3), it was found that the administration of ethanol 

extract of Jatropha curcas leaves (EEJCL) was able to lower the mean arterial blood pressure in the blood, where 
the most effective EEJCL dose in this test was 1.8 g/kgBW, namely a decrease greater than the comparative group 
(captopril). Blood pressure measurements on day 20 and day 22 had already shown a significant decrease in blood 
pressure approaching normal. Statistical test results showed a significant difference between dose groups and 

induction groups, while statistical results of dose groups compared to normal and captopril groups showed no 
significant difference. In Jatropha curcas leaf ethanol extract, flavonoids have ACE inhibitory activity, this 

Groups 
Dose 

(g/KgBW) 

  Mean arterial blood pressure (mmHg) ± SD  

D-14 D-17 D-20 D-22 

Normal - 98,0±8,97 92,6±7,40 94,4±5,17 88,4±6,02 
Control - 127,8±6,26 108,4±12,3 128,2±16,55 110,8±14,75 

Captopril 0,0045 123,4±10,23 129±19,27* 98,8±8,40* 93,8 ± 6,64* 
Simvastatin 0,0009 121,4±8,87 120,2±7,46 103,6±7,40* 100,0 ±3,74 
EEJCL 1,8 119±5,47 115,6±18,35 103,6±15,37* 89,8±7,56* 

 2,7 118,6±10,33 113,2±10,35 106,4±16,63* 90,0±11,37* 
 4,05 117,8±10,32 98,0±19,91* 105,2±13,4* 90,6±9,76* 
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activity is due to the formation of chelate complexes at the ACE active centre, and depends on the main structural 
features of flavonoids. Therefore, the flavonoid content in extracts and proven antioxidant activity support the 
ability as an antihypertensive (Dhianawaty et al., 2018). Thus, in the EEJCL 1.8; EEJCL 2.7; and EEJCL 4.05 
groups, blood pressure in test rats could be lowered to approach normal. 

 
LDL Testing 

LDL level measurement studies were conducted on 7 animal test groups, each consisting of 5 rats. The LDL 
level measurement results on day 15 and day 22 in each group can be seen in Table 4. 

 
Table 4. LDL level measurement results (mg/dL) after being given Captopril, Simvastatin, and Ethanol Extract 

of Jatropha curcas Leaves (EEJCL) 

  
*)p<0,05 significantly different from the control group 
1) Day 15 after being given high fat feed and given NaCl 3.75 g/KgBW for 14 days 
2) Day 22 after being given ethanol extract of Jatropha curcas leaves (EEJCL) for 7 days 

 

The statistical test results of the EEJCL 1.8; EEJCL 2.7; and EEJCL 4.05 groups showed a significant 
difference (p <0.05) compared to the control group. The Captopril and Simvastatin groups were significantly 
different with a value (p <0.05) compared to the control group. The EEJCL 1.8 and EEJCL 4.05 groups showed 
no significant difference with a value (p> 0.05) compared to the Simvastatin group. The EEJCL 2.7 group showed 
a significant difference (p <0.05) compared to the Simvastatin group. This shows that the administration of EEJCL 
can lower LDL levels but has not reached normal levels. The data results of the difference in rat LDL levels can 

be seen in Table 4. 

The decrease in blood pressure and LDL is related to the presence of flavonoid compounds. Various studies 
have proven that flavonoid content can lower blood pressure and LDL by inhibiting angiotensin converting enzyme 
and binding free radicals and metal ion transitions in inhibiting lipid peroxidation (Loh et al., 2020). Flavonoids 
have the ability to stop oxidative damage and LDL oxidation. In addition, luteolin derivatives can trigger 
cholesterol barrier secretion, meaning cholesterol levels decrease. When cholesterol is transported from the 
intestine to the liver, flavonoids function as inhibitors of the HMGCoA reductase enzyme, the enzyme responsible 
for converting acetyl-CoA to mevalonate in cholesterol synthesis, thus reducing synthesis (Nuralifah et al., 2020). 
Thus, the administration of ethanol extract of Jatropha curcas leaves (EEJCL) for 7 days can lower LDL levels in 
hypertensive rats given a high-fat diet. 

 
HDL Testing 

The study of LDL level measurements was conducted on 7 animal test groups, each consisting of 5 rats. The 
results of HDL measurements on day 15 and day 22 in each group can be seen in Table 5. 

 

Table 5. HDL level measurement results (mg/dL) after being given Captopril, Simvastatin, and Ethanol Extract 

of Jatropha curcas Leaves (EEJCL) 

Groups 
Dose 

(g/KgBw) 
Day151) 

(Mean ± SD) 
Day-222) 

(Mean ± SD) 
Difference 

(Mean ± SD) 
Decrease 

percentage (%) 

Normal - 34,57 ± 1,17 36,67 ± 0,78 2,09 ± 1,63a 5 
Control - 23,39 ± 1,89 26,40 ± 2,38 3,01 ± 2,23a 11 
Captopril 0,0045 24,29 ± 2,41 25,83 ± 1,56 1,53 ± 1,25a 5 
Simvastatin 0,0009 24,61 ± 1,21 33,82 ± 0,57 9,18 ± 1,12b 27 
EEJCL 1,8 24,58 ± 2,35 27,45 ± 1,49 2,87 ± 1,56a 10 

 2,7 24,58 ± 3,29 29,64 ± 1,49 5,05 ± 2,95a 17 
 4,05 23,46 ± 2,86 35,60 ± 0,67 12,14 ± 2,32a,b 34 

a)p<0,05, significantly different from the simvastatin 
b)p<0,05, significantly different from the control group 
1) Day 15 after being given high fat feed and given NaCl 3.75 g/KgBW for 14 days 
2) Day 22 after being given ethanol extract of Jatropha curacas leaves (EEJCL) for 7 days 

Groups 
Dose 

(g/KgBW) 
Day-151) 

(Mean ± SD) 
Day-222) 

(Mean ± SD) 
Difference 

(Mean ± SD) 
Decrease 

percentage (%) 

Normal - 24,25 ± 2,41 22,92 ± 4.648 1,33 ± 3,79* 5 
Control - 36,64 ± 1,58 48,56 ± 3.012 -11,91 ± 4,01 -32 
Captopril 0,0045 36,75 ± 0,95 37,94 ± 1.893 -1,21 ± 1,56* -3 
Simvastatin 0,0009 42,74 ± 1,64 24,70 ± 1.891 18,04 ± 2,91* 42 
EEJCL 1,8 37,82 ± 4,97 27,57 ± 3.909 10,24 ± 5,25* 27 

 2,7 38,53 ± 2,87 26,16 ± 1.943 12,37 ± 4,02* 32 
 4,05 38,47 ± 1,97 24,15 ± 1.221 14,31 ± 1,48* 37 
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leaves, peel, stems and roots have hypolipidemic activity and may be useful in managing cardiovascular diseas 
The same study was also conducted by Abdulmumin (2020), reporting that extracts of Jatropha Curcas 

 
The control group; Captopril; Simvastatin; EEJCL 1.8; EEJCL 2.7; and EEJCL 4.05 groups before treatment 

had lower HDL levels compared to the normal group (Table 5). This is because groups other than normal were 

given a high-fat diet containing a lot of cholesterol. HDL is said to be low if the level is <30 mg/dL (Hernáez et 
al., 2019). Then the HDL levels in each group showed an increase after EEJCL administration. Table 4 shows that 
there was an increase in HDL levels after being given EEJCL treatment in each group. This shows that Jatropha 
curcas leaf ethanol extract is able to increase HDL levels. Consistent with previous research conducted by 
Anigbogu et al (2015) that Jatropha curcas leaf ethanol extract can increase HDL levels. The increase in HDL 
levels occurred after administration of ethanol extract of Jatropha curcas leaves which was known to contain 
flavonoid compounds. 

In this study, the highest HDL level increase occurred in the EEJCL 4.05 group. With increasing drug doses, 

the effects given should provide comparable effects with increased doses. Ultimately, with increasing doses, the 
effects will decrease. This is because the dose can no longer maximally provide effects. This case often occurs in 
traditional or herbal medicines where the content is no longer a single chemical compound but several types of  
chemical compounds that work together to provide effects. It is not impossible that with increasing doses, the 
amount of contained compounds also increases and unwanted reactions occur that can reduce effects (Siskayanti 
et al., 2017). 

 
e. 

While the acute toxicity (LD50) of Jatropha curcas leaf, peel, stem and root extracts was greater than 5000 mg/kg, 
thus declared practically non-toxic to experimental animals (Mika'il et al., 2020). Administering treatments such 
as EEJCL containing flavonoids is likely to increase endothelial nitric oxide (eNOS) synthesis, thus increasing NO 
bioavailability. Flavonoids can act as vasodilators with suitable signaling pathways and structural characteristics 
for strong vasorelaxant properties (Loh et al., 2020). Therefore, ethanol extract of Jatropha curcas leaf has potential 
for development in the treatment of hypertension and dyslipidaemia, so this study will be a reference for further 
similar topic research in the future and has the potential to lead to the development of more promising 

antihypertensive alternatives. 

 
CONCLUSION 

Jatropha curcas leaves have potential in lowering blood preassure, LDL, and increasing HDL levels. The 
ethanol extract of Jatropha curcas leaves (EEJCL) has potential for development in the treatment of hypertension 

and dyslipidaemia 
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