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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 normalgroup,
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 ofVariances,
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



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 andtotal
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 twothreshold limits
0f >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 triglyceridelevels 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, Na>COs, Silica gel 60 Fass, 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 Fas4 solid phase and mobile phase of hexane: ethyl

acetate: formic acid (6:4:0.2) for flavonoid analysis and mobile phase HCl;: MeOH: H20 (7:3.5: 1). Sample spots



were sprayed with FeCls 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% AICI3. 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 pg/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 pul and added 1.5 ml Folin-Ciocalteu
reagent. After being left for 3 minutes, 1.2 ml of 7.5% Na»CO; 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 pg/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
(pg/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 NaCM(, 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 FeCls, 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
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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

C ted [R4]: It is not an appropriate treatment if the
researcher want to see systolic blood pressure. Remove this

Groups Dose Average of Systolic blood pressure (mmHg) + SD
(g/KgBW) D-14 D-17 D-20 D-22

Normal - 119,046,51 123,049,13 117,045,56 120,0+8,24

Control - 151,0+7,74 145,8+2,77 1558+ 6,91 137,4+5,40

Captopril 0,0045 148,6 £12,4 122,843,19* 118,0+5,65* 121,449,55*

Simvastatin 0,0009 146,4+10,45 135,449,75 121,249,03* 127,0+6,24*

EEJCL 1,8 143,243,96 126,2+10,98 126,4+12,19* 114,849.75*
2,7 143,8+11,88 141,0+13,43 129,8+18,55* 113,4+8,26* results.
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/lkgBW, 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

Dosis Average of Diastolic blood pressure (mmHg) + SD
Groups (@/KgBW)  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 1.8 111,84+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

Dose Mean arterial blood pressure (mmHg) + SD
Groups (e/KgBW)  D-14 D-17 D-20 D-22
Normal - 98,0-8,07 92,6740 94,4517 88,446,02
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* 105,413 4% 90,6+9,76*

“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

C ted [R5]: Same suggestion.
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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)

10

Groups Dose Day-15" Day-22? Difference Decrease
(g/KgBW) (Mean + SD) (Mean + SD) (Mean £ SD) percentage (%)
Normal - 2425 +241 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 l C ted [R7]: Same suggestion.
Simvastatin 0,0009 42,74 £ 1,64 24,70 + 1.891 18,04 £2,917 0
EEJCL 1,8 37,82+ 4,97 27,57 +3.909 10,24 + 525" 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
“p<0,05 significantly different from the control group
D 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 Day15" Day-22? Difference Decrease
(g/KgBw) (Mean = SD) (Mean * SD) (Mean = SD) percentage (%)
Normal - 34,57 +1,17 36,67 +0,78 2,09 + 1,632 5
Control - 23,39+ 1,89 26,40 +2,38 3,01 £2,23* 11
‘Captopril 0,0045 24,29 +2,41 25,83+ 1,56 1,53 +1,25° 5 Ci ted [R8]: Same suggestion.
Simvastatin 0,0009 24,61 +1,21 33,82 40,57 9,18+ 1,12 27
EEJCL 1,8 24,58 +2,35 27,45+ 1,49 2,87 + 1,56 10
2,7 24,58 + 3,29 29,64 + 1,49 5,05 +2,95° 17
4,05 23,46 = 2,86 35,60+ 0,67 12,14 +£2,322b 34

9p<0,05, significantly different from the simvastatin

Yp<0,05, significantly different from the control group

D 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



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 (Hernaez 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
etal, 2017).

The same study was also conducted by Abdulmumin (2020), reporting that extracts of Jatropha Curcas
leaves, peel, stems and roots have hypolipidemic activity and may be useful in managing cardiovascular diseas}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 curcasleaf 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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Farigmads, Ond-Fay AVDOFA, and fukey ianis. Resule: The ranelts sheniad fal adeinieiradion of EEJCL 2k« ripndficanify
lowar LOL lively aad Slood graddicns (p=0.050) at doses of 1LE gKghW, 2.7 gKghW and 405 g/KgBW asd incresse
HDL feveds ¢f dage 405 g'KgBW is the most optimal dose. Conslusion: EEICL kay potdnsial for diveldpmiand id the
irgaimont of Auperidnsion and dyslipidogm iz

Kawords: Cardigvateulsr, LDL, FDL, Blasd pretsurd, JTabraghe curéds

INTRODUCTION

Candiovascular diseases (UV ), consisting of ischemic hean disease, stroke, beart ilure, peripberal anery disease,
and several other heart and blood vessel conditions, are the kading ceuse of global smortalizy and & major contributos 1o
reduced quality of life. In 2007, C% s cawsed arcand 178 million deaths worldwide, equivalent 1o 330 millon vears of
lide Inst and 55,6 millive more years lived with dissbility (Mensah et al,, 20090

Caranary stherascleratic heart disease (CAHD) is o ized by dyslipidemi ifestimg s elesated bevels of
bow-density lipoprotein (LI} and trighyeerides (10), alosgside decreased levels of high-density lipopretein (HDL).
Elevased LDL levels can lead o plaque fommation sl imflammatory processes, resuhing o the progression of
atherosclernsis within arterial walls and |J1mrr|hm|s II E‘AI-I.D Meanwhile, HDL plays a protective rale by reinforcing
tissmes surrounding arienial walls, inhibi itios within arenies, and Gcilitating the repair of damaged
endothclial membrases. Conversely, rcdun:ni levels u-l' III:IL impede the removal of cholesteral (Sun et al., 2033).
Evaluatios of the bipid profile {righyeenides, LDL cholesterol, HDL cholesternl asd total cholesterol ) in the blood s one
way i identily the causes of hypertensian, which is another cause of cardiovasoular disease (Fuchs & Whelon, 202401,
Reseasch by Fling et al {2019 oo the influence of systolic snd disstolic blood pressuse om candiovasoalar exploined that
botly systolic and diassolic blood pressure above the twe thresheld Hmidis of 2040%0 ma Hg and =1 30080 mm Hg
signdficantly contribute to cardicvascular disease nsk (Flint et al., 20190

The preseriber usually wsed for by pertession and dyslipidaensia are systhetic drugs such a5 eapopeil and simvastatin,
bt the use of harbal medicines is now developing and neore preferred for bng-term treatiest due %o their misimal side
effecis. One potential plant is Jatragia cureas which is keown to contain saponins, polyphesols, and flavesoids tha play
a major rode in treating vasious diseases, includisg bacterial and fungal infections o well s acting o antioxkdasts (Aa
Bahasmad 2 al 20081 Acoording to Ssdik et al {20210 |, reparied that adenisistration of ethanol extract of faraghe suress
leaf cam redisce blood pressare of hypertensive wistar rats and can incresse N0 lavels | research cosducted by Amita et
al (2023), repomed that adminisration of ethasol extoo of fafrepba curear kal can sigmificasly reduce seram
mriglyeeride levels ot doses of 1.8 g/ KgHW, L7 /K gBW, 403 g/KgBW. Research results on physic nut beaf on HDL and
LD bave also bees reported by Anighogu {2013), revealing that ethamnol extract of farephs soreds beaf can increase
HIML chekesteral concensration therehy redecing LDL cholesterol concentration. This indicates that ethaned extract of
Jairopha cioreas cann be wsed for the treasment of cardiovascular disease.
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Due 1 the presesce of masy Jatropha kaf in Indonesia, many studies have examined the activity of Jatropha an
bloed pressure, LDL levels, and HDL levels. S0, the author wants 1o research the effect of giving jaropha leal’ on bood
pressure activity, LI¥L levels, and HIXL levels im hyperiensive rais given a high-fat dies.

MATERIALS AND METHODZ

Thits svady is an experimental study with a pre-post test consrol group design asd has obtaized ethical approval from
Abmad Dahlan University with the number 011804052, The test animals were grouped into ¥ groups, namely the noamal
groap, negative cotrol, Caplopril, Simyvaswating and EEMCL 18 2.7 and 4.03 g/igBW._ The test animals i groups other
than normal were isduced wizh 575 glkgBW MNaCl for 14 days s produce Sigh blood pressure and a high-fan diet to
produce Syperlipidaemia, while the sormal growp was only given stasdard feed.

Marterialk

The materials used in this study were fafrephs seeass L. leaves obiained from the Ganung Kidul area of 'Y ogyakara
and has been determined at the Biology Labomatory, Faculty of Applied Science and Technology, Universizas Akmad
Dahlan Yogyakara with the sumber 02 30Lab. Bio/BIV2018, 90% ethanel, Capeopril, Simvasiazin, MaCl, Ha OMC,
quercetin standard, gallic scid, Folin Ciocaltesu reagent, AICL, Mo U0, Siliea gel 6 Foy, methanol, ethyl scetats,
chlorafonm, AN chemicals used were Merck analytical grade. The test animnals used were 35 male Wistar strain rats aged
2.3 months with weighes of 200-25%0 grams.

Toals

The tools wied incleded a drving eabinet, blender, glassware, am analytical balance, stiver, maceraler, vacuuim,
mdary evaporator, water bath, cenmifuge, Eppesdorl tubes, micropipeties, glassware, variex, and UY-Vis
spectrophoicaneier.

Mechods
FPreparation of Exiract Echanel of Jasropks curcas Leaf (EEJCL)

As much as 1700 grams of doied Jatraphe curcas L leal powder was macerated using 96% ethanol s a solvest i
aatin af L2 4, stirred for 3 hows and left s stand for 24 houss. Exmmaction was camied out 5 times. The exiracts were
evaposmed using a rotary evaporasor a2 M0 and water bath usgil a thick exiroct was obtained {Aznit & Hachni, 20230
Cempound Idendfcation nsing TLC

Thin layer chromategraphy was carried out with silica gel Foey selid phase and mobile phase of bexane: ethyl acewase:
Toamic gokd (6:4:0.2) for lavosnid asalysis asd msobile phase HOL: MeOH: HAD 7255 1), Sample spots were sprayed
witly FeCly reagent for polyphenals asd amanonia vapor Gor flavoneids and then compared 1o standard compound spots,
and the BI valwe of cock sample was determined (Sacpudin et al., 2023,

Total Flavonoid tese

As much as 10 mg ethanol exiract of fafrogha cureas leall was dissolved in L0 ml of ethanol pa and | ml was
pipetted out of 3 ml. The resulting solution was pipetied 2 ml and added wigh 2 ml of 2% AICL. Absorhanee was resd
witly a spectrophstometer a2 a wavelengts ol 310 nme (reercetin standard was prepared by dissolving quercetin in ethane
p.a and made a1 concentrations of 4, & %, 10, 12 ag/ml. The samples were examined witl theee replications. The Davonoid
consent was expressed as equivalent o quercetin {Endal, 2016).

Total Phenslic Test

Asmuch as 1 g of ethasol exiract of Tatrophe serees leaves was dissolved in 10 ml of pa ethanod as solvens asd
then pipetted 1 =l 10 5 sl The cbesined solution wes pipetted 200 ul and added 1.5 ml Folin-Ciccalteu reagent. After
being left for 3 munutes, 1.2 ml of 7.5% Ma 00, solation was added and ket again at room tempemature. Ahsorbance was
rewd with a spectrophotceneter at a wavelength of 730 am. Gallic acid standard sedutions were made in concesirations of
LA, 20, 25 50 35 agiml cach pat inde wbes, then added 1.5 ml Folin-Ciccalieu reagent (12110, thea a calibstion curve
was made of the relationship between gallic acid concensration (pg'mi) and absorbance (Endal, 2016,
Amtilypereensive Activiey Test

The indeced test animals, which was gives crally oooday 15 until day 21 i the control anime] groap were given
CMC-Na remment, the Capsopril group was given a Capeopril suspession at a dose of 4.5 mg/KgBW, asd the exiract
groap was given EEICL L8 2.7 and 405 g/KgBW. Hlood pressure measurensents were camied out on day 14 for pre-
wreateent data. Then the test sample admimistration was carmied cat from day 13 o day 21, dusing this timne span blocd
pressure measurements were camed out on day 17, 20, and day 22 The mats systolic, diassolic, asd mean anterial were
measared wsing the nos-imvasive blood pressare neethod wsing the CODA deviee. This methed uses a @il cull placed om
the rats tail w0 moaiter bood pressare. This OO deviee bas a VPR (Vodume Pressure Recording) sensor, which uses a
differemial pressure mnsducer specifically designed so measure blood volume in the rats mil non-imvasively.

LDL Test

The induced test andmals in tee sormal and segative groups were given mmeatgest with Nal' M, the positive groap
was given Simvastatin 09 mgkgBW , and dose growps 1.2 and 3 were given ethanol extracts of Tateagpha coreds leaves
(EENCL) nansely 1.8; 2.7; and 4.0% mgkgBW respectively. Blood sansplisg was camied out twice, before and after
wreatmgent, by fasting the rats for £ 02 hours. Blocd sampling of 2 ml. was camied oat through the retro-orbital sinus after
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The rezults of the total phenolic of ethangl extract of Tawopha leaves content test were 11.03% = 0.60. The
results of measuring total phenolic levals were carried out by making a zallic zcid standard carve, which produced a
lingar regraszion aquation seen i Figure 4, and the result: of calonlating flavonoid levals in the ethanol extract of
Jatropha leaves can be seen in Tabla 4.
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Figure 4. The Concentration and sbsorbance graph of gallic acid standard sohstion

Table 4. Total phenolic content of ethanol extract of Jaropha leaves

Extract Weight (mg) Abscrbance Total Phenolic Content (%)
10,1 0422 11,1
103 0,466 116
10,5 0,404 104
Mean = 5D 11,03 = 0,60

The obtzined values were zbove the total phenol and flaveneid previously studied by Sadik et al (2017) with totzl
flavonoids of 1.458% = 0.01 and totzl phenolics of $.51% = 0.01. The results obtained differed, possibly due to differences
in environmental conditions such a: temperanme, soil, and plant coltivation processes.

Antilrvpertensive testing
The smady was conducted on 7 groups of test animals each consizting of § rats. Blood pressure measurement averages
were conducted on day 14, day 17, day 20, and day 2I. The result: obtained from ezch measurement can be seen in Tables
5, 6and 7.
Table &. Systolic blood pressure measuremeant results on day 14, dav 17, day 20, and day 22

Croups Doz Average of Svstolic blood pressure (mmHg) = 5D
(2 KEBW) D14 D17 D20 D11
Mormal - 118,0=6.51 X 117,0=3,5d 120,0=8 24
Cantral - 151,0=7,7 145,823,77 155,8=6,91 137 4=5.40
Captopril 0,0043 1486124 123,8=3,19* 118,0=5,65* 121 4=0 35*
EEICL 13 143,223 96 126,2=10,98 126,4=12,19% 114,8=0.75%
27 143 8=11,88 141,0=13,43 119,3=18,55*% 113 4=8 26*
4,05 139 6=6.18 130,2=17,15* 127,0=16,53* 118,0=8.71*

o=, 05 significanthy diffarsmt from the conrol group

The data of systelic blood prezzure measurement (Table 5), it was found that the sdministration of ethanol extract
of Jatropha cwrcas leaves (EEJCL) was zhble to lower systolic blood pressure in the blood, where the maost efactive
EEJCL dose in this test was 2.7 gkgBW, namely a decregse greater than the comparative group (captopril). Previous
smdies Jadik et al (2021) zlzo found that plants contsining flavonoid compounds can lower blood pressure. Flavonoids
can inhibit ACE by forming chelate complexes at the active center of ACE, depending on their main strucmral featares.
The flavoneid content in the extract, as well as itz antiowidant activity, supports its ability as an antibyperiensive agent
(Guerrero et al., 2012}, The results of one-way ANOVA statistical tests on systolic blood pressure obtained 2 zignificant
value (p=0.03), meaning thers was an effect of decreazing systolic blood pressurs afier being given test preparations, =0
it can e concluded that there iz effectiveness of sdminiztering ethanel extract of Jeropha curcas leaves (EEJCL) a3 an
antihypertensive on male Wistar sirain rats.
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The statistical test results of the EEMCL 18 EEJCL 17, and EEICL 4.05 groups showed & sigaificast difference {p
<003y eompared o the coniol group. The Simvesialia groups were significantly different with o value (p <0.05)
codmpared to the coatral group. The ERICL 18 and EEICL 4,08 groups showed no signiGoant difference with s valee |p=
0051 compazed o the Simyastatin group. The EEJCL 2.7 group shewed a sigsilicans: differesce (p <0050 compared bo
the Simvastatin group. This shows that the sdministration of EEJCL can lower LD levels but has not reached nomsal
levels. The data results of the differesee imrat LI levels can he seen in Table 5

The decrease in hlood pressuse and LDL & related 10 the presence of flavonaid compousds. Variows studies have
proves that flavessid coment can lower blood pressuse and LD by inkibiting angictessin conventing enzyme and bindizg
Iree radicals and metal iva mansitioas in inhibitisag lipid peroxidation {Loh et al.. 20200, Flavonoids bave the ability o
stop axidative damage and LI oxidation. |2 addison, Juieokin derivatives can trigger cholestenol barmier secretica,
meaming chodesierol kevels decrease. When chodesienol is transporied from the insestine wo the lver, Mavosaids Function
as imhibiiors of the HMGCoA reductase eseyme, the enzyme responsible for conventing acetyl-CoA o mevalonase in
cholesteral synihesis, thas reducing syntbests (Muralifah et al 20200 Thus, the admisisimation of ethanel exirat of
Jeeagrha cwerees loaves [EEICLY for T days cam lower LDL levels in hypertensive rats given o high-fat diet.

HDL Testing
The saudy of LDL level measurensents was conducted oo 7 animal west groups, each consisting of 3 rass, The results
of HIM. messurements on day 15 and day 22 im each group can be seen in Tabde 9.

Table 9. HDOL level measurement results (mg/dL) after being gives Simvastatin and Ethasol Extract of Jatrophs cwrss

Leaves (EEICL)
Doz DaylsT Decrease

T2 (yKgBw) (Mean:3D) prrcentage (%)
Mormal - AT E LT 3
Conarol - 3504 1 89 11
Simvastatin 1, CC Ml s 1,210 A382 £ 0L3T 3
EEICL LE it e K 1T A5 149 i
X7 450 £ 5,09 2,04 £ 149 [y
405 2340 & 286 35,00 £ (LT 4

Hp=000s, significantly different fresn the simyastatin

“p=ll 08, significantly differess from the costrol group

"' Day |5 afler being gives high fat feed and gives NaCl 175 g/KgAW dor 14 deys

! [3ay 22 afier being gives ethanol extract of Satragha curgeds leaves (EENCL) for 7 days

The control growp; Simvasiatia; EEICL L8 EENCL 2.7; asd EEICL 405 growps before treatment bad lower HDL
levels compared 1o the mormal group (Table ). This is because groups other than noemal wese given a high-fht diet
coidaining a lotof cholesterol. HDL is said to be kow if the level is <30 mgidl {Hemiez e al, 2009, Thean the HDL
Jevels in each group showed as increase after EEICL admimistration. Tabde 4 shows that there was an increase in HDL
levels after being given EEICL trestment ineach groap. This shows that Saseaprke eureas leal ethanal extract is able 1o
increase HIXL levels. Consistent with previous research condwcted by Anighogu e al (2015} that Ffaireghs seesas leaf
ethanol extract can increase HDL kevels, The increase im HDL levels ccourred after administration of ethans] extrac: of
Jatropha cwrees leaves which was ksown to comtain flayeacid compounds.

In this sudy, the highest HDL kvel imorease ocourred inothe EEICL 405 group, With increasing drug doses, the
effects given should provide comparable effects with increased doses. Ulimasely, with imcremsing doses. the effects will
devrease. This is becasse the dose can ne bonger macimaally provide effects. This case often ocours in traditiveal or herbal
miedivines where the sontent is nio longer a single chemical compound but several types of chemical compousds that wark
sogether 1o provide effeets. It is not impossible that with increasing doses. the ansount of comtained compounds ako
increases and uswansed reactioss oo that cas reduce effects (Siskayant 22 al., 2007,

The same sbady was abso conducied by Abdulmesnin (2020} reporting that exirects of Jatropke Curear kaves., peel,
stems and moots have hypolipidemic activity and may be weelul in masaging cardiovascular disease. While the acute
soxicity (LMY of Fefopks coredr beaf, peel, stem and root extrocts was greater than 5000 mgkg, thus declased
practically non-towie o experinsestal animals (Mika'il 2 al., 2020, Adminisiening treatients sach as EEICL containing
Mavcenids is likely w0 increase endothelial mitric oxide (eNOS) syntsesis. thus increasing B0 bivavailabilizy. Flavonodds
can art as vasodilators with suitable signaling pathways and stmectural chamsoleristics for stromg vasorelaxant properties
il et al., 2020, Therefore, ethanol extract of fefrepbs curear beal has potential for developiest in the restment of
Bypeneasiva s dyslipidacmia, so this siudy will be  reference for further similar opéc research in the fubare and has
the potential e lead wo the development of more promising ansihyperiensive aliematives.

CONCLUSION
1. The Ethanol Extract of Jateopha ursar L. has a total Navonoid costest of 4.41% £ 0.04 and a sotal phenodic coatent
[ REL SN
P-ISSM: 240035
E-158M: 253085013
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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 the ethanol extract of Jatropha
curcas leaves (EEJCL) on blood pressure, LDL levels, and HDL levels in hypertensive rats given a high-fat diet.
Methods: This study is an experimental study with a pretest-posttest control group design on male Wistar strain
rats. Rats were divided into seven groups, namely the normal group, control group (induced with NaCl and given
a high-fat diet), Captopril group, Simvastatin group, and EEJCL groups given doses of 1.8, 2.7, and 4.05 g/kg BW.
The data obtained were analysed using the One-Sample Kolmogorov-Smirnov Test, Homogeneity of Variance,
One-Way ANOVA, and Tukey Test. Results: The results showed that the administration of EEJCL could
significantly lower LDL levels and blood pressure and increase HDL levels (p < 0.05) at doses of 1.8, 2.7, and
4.05 g/kg BW, and the dose of 4.05 g/KgBW was the most optimal dose. Conclusion: EEJCL has a potential for
development in the treatment of hypertension and dyslipidaemia.
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INTRODUCTION

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
characterized by dyslipidemia, manifesting as elevated
levels of low-density lipoprotein (LDL) and
triglycerides (TGs), alongside decreased levels of high-
density lipoprotein (HDL). Elevated LDL levels can
lead to plaque formation and inflammatory processes,
resulting in the progression of atherosclerosis within
arterial walls and thrombosis in CAHD. Meanwhile,
HDL plays a protective role by reinforcing tissues
surrounding  arterial walls, inhibiting cholesterol
deposition within arteries, and facilitating the repair of
damaged endothelial membranes. Conversely, reduced
levels of HDL impede the removal of cholesterol (Sun
etal., 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 ef
al. (2019) on the influence of systolic and diastolic
blood pressure on cardiovascular conditions explained
that both systolic and diastolic blood pressure measuring
> 140/90 mm Hg and >130/80 mm Hg, respectively,
significantly contribute to cardiovascular disease risk.

Hypertension, dyslipidemia, cardiovascular
diseases (CVDs), and coronary atherosclerotic heart
disease (CAHD) are interconnected conditions that can
increase the risk of cardiovascular events. Dyslipidemia
is a condition characterized by abnormal levels of lipids
in the blood, and it is associated with an increased risk
of hypertension. High levels of cholesterol can cause the
blood vessels to become narrow and less elastic, leading
to increased blood pressure (Hedayatnia ef al., 2020).

Dyslipidemia is also a significant risk factor for
CVDs, including CAHD. When dyslipidemia is present
alongside hypertension, the risk of CVDs, including
CAHD, increases. This is because both conditions
contribute to the process of atherosclerosis, which is the
buildup of plaque in the arteries. This plaque can lead to
the narrowing and hardening of the blood vessels,
reducing blood flow to the heart and increasing the risk
of heart attack or stroke (Ariyanti and Besral, 2019).
Futhermore, hypertension, dyslipidemia, CVDs, and
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CAHD are interconnected conditions that can increase
the risk of cardiovascular events. Dyslipidemia is
associated with an increased risk of hypertension and
can exacerbate the risk of CVDs, including CAHD,
when present alongside these conditions.

The prescriptions 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 not only play a major
role in treating various diseases, including bacterial and
fungal infections, but also act as antioxidants (Ait
Babahmad et al., 2018). According to Sadik et al.
(2021), the administration of the ethanol extract of
Jatropha curcas leaves can reduce blood pressure of
hypertensive Wistar rats and can increase NO levels. In
research conducted by Anita et al. (2023), it is reported
that the administration of the ethanol extract of Jatropha
curcas leaves can significantly reduce serum
triglyceride levels at doses of 1.8, 2.7, and 4.05 g/kg
BW. Research results on the effect of the ethanol extract
of Jatropha curcas leaves on HDL and LDL levels have
also been reported by Anigbogu (2015), revealing that
the ethanol extract of Jatropha curcas leaves can
increase HDL cholesterol concentration, thereby
reducing LDL cholesterol concentration. This indicates
that the ethanol extract of Jatropha curcas can be used
for the treatment of cardiovascular diseases.

Due to the abundant presence of jatropha plants in
Indonesia, numerous studies have examined the activity
of the plants on blood pressure, LDL levels, and HDL
levels. Therefore, the author intended to research the
effect of giving the ethanol extract of Jatropha curcas
leaves on blood pressure, LDL levels, and HDL levels
in hypertensive rats given a high-fat diet.

MATERIALS AND METHODS

This study is an experimental study with a pretest-
posttest control group design and has obtained ethical
approval from Ahmad Dahlan University with the
number 011804052. The test animals were grouped into
seven groups, namely the normal group, negative
control group, Captopril group, Simvastatin group, and
EEJCL groups with doses of 1.8, 2.7, and 4.05 g/lkg BW.
The test animals in groups other than the normal group
were induced with NaCl at 3.75 g/kg BW 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.
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Materials

The materials used in this study were Jatropha
curcas L. leaves obtained from the Gunung Kidul area
of Yogyakarta and determined at the Biology
Laboratory, Faculty of Applied Science and
Technology, Ahmad Dahlan University, Yogyakarta,
with the number 033/Lab.Bio/B/IV/2018, in addition to
96% ethanol, Captopril, Simvastatin, NaCl, Na-CMC,
quercetin  standard, gallic acid, Folin-Ciocalteau
reagent, AlCl3, Na,COs, Silica gel 60 Fas4, methanol,
ethyl acetate, and chloroform. All the chemicals used
were Merck chemicals of 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, a blender,
glassware, an analytical balance, a stirrer, a macerator, a
vacuum, a rotary evaporator, water bath, a centrifuge,
Eppendorf tubes, micropipettes, a vortex, and a UV-Vis
spectrophotometer.
Methods
Preparation of the ethanol extract of Jatropha curcas
Leaves (EEJCL)

As much as 1,700 grams of dried Jatropha curcas
L. 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 extract was 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 (TLC) was carried out
with silica gel Fas4 as the stationary phase, the mobile
phase of hexane, ethyl acetate, and formic acid in the
ratio of 6:4:0.2 for flavonoid analysis, and the mobile
phase of HCl3, MeOH, and H>O in the ratio of 7:3.5:1.
Sample spots were sprayed with FeCls reagent for
polyphenols and ammonia vapor for flavonoids and then
compared to standard compound spots (quercetin
serving as a flavonoid standard and gallic acid serving
as a phenolic standard). The Rf value of each sample
was determined (Susanto ef al., 2023).
Total flavonoid test

The resulting sample with a concentration of 1%
was pipetted at 2 mL and added with 2 mL of 2% AICls.
Absorbance was read with a spectrophotometer at a
wavelength of 510 nm. The quercetin standard was
prepared by dissolving quercetin in ethanol p.a at
concentrations of 4, 6, 8, 10, and 12 pg/mL. The samples
were examined with three replications. The flavonoid

P-ISSN: 2406-9388
E-ISSN: 2580-8303

content was expressed as quercetin equivalent (Endah,
2016).
Total phenolic test

The resulting sample with a concentration of 1%
was pipetted at 300 pL and added with 1.5 mL of Folin-
Ciocalteu reagent. After being left for 3 minutes, 1.2 mL
of 7.5% Na>COs 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 at concentrations of
15, 20, 25, 30, and 35 pug/mL, each being put into tubes
and then added with 1.5 mL of Folin-Ciocalteu reagent
(1:10). Afterwards, a calibration curve of the
relationship between gallic acid concentration (pg/mL)
and absorbance was made (Endah, 2016).
Antihypertensive activity test

The induced test animals in the control group were
given a Na-CMC treatment, the Captopril group animals
were given a Captopril suspension at a dose of 4.5 mg/kg
BW, and the animals in the extract groups were given
EEJCL at doses of 1.8, 2.7, and 4.05 g/kg BW,
respectively. Treatments were applied orally from day
15 to day 21. Blood pressure measurements were carried
out on day 14 for pre-treatment data. Blood pressure
measurements were carried out on days 17, 20, and 22.
The rats’ systolic, diastolic, and mean arterial blood
pressures were measured by the non-invasive blood
pressure method using the CODA device. A tail cuff was
placed on each rat’s tail to monitor the rat’s blood
pressure. This CODA device has a VPR (Volume
Pressure Recording) sensor, which uses a differential
pressure transducer specifically designed to measure
blood volume in the rat’s tail non-invasively
(Stanisavljevic et al., 2022).
LDL test

The induced test animals in the normal and negative
groups were given an Na-CMC treatment, the positive
group animals were given Simvastatin at 0.9 mg/kg BW,
and the animals in the extract groups were given EEJCL
at doses of 1.8, 2.7, and 4.05 mg/kg BW, respectively.
Blood sampling was carried out twice, before and after
treatment, with the rats fasting for = 12 hours. Blood
sampling of 3 mL was carried out through the retro-
orbital sinus after the rats were anesthetized with ether
(Nurmeilis, 2015). The blood was then centrifuged to
obtain the serum. LDL cholesterol level data of the
hypertensive Wistar rats given a high-fat diet were then
analyzed. The enzymatic colorimetric test method was
employed to directly measure LDL cholesterol levels.
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Table 1. TLC results on flavonoid content

54

Detection :
Sample B UV 254 UV 366 Rrmomaane ol
Ethanol 1) 0.50 Yellow Yellow Yellow brownish +
extract of 2) 0.62 Yellow Yellow Yellow brownish +
Jatropha 3)0.68 Yellow Yellow Yellow brownish +:
curcas leaves  4) 0.87 Yellow Yellow Yellow brownish +
Quercetin 0.53 Greenish yellow Greenish yellow Yellow +
HDL test

The induced test animals in the control group were
given a CMC-Na treatment, the Simvastatin group
animals were given a Simvastatin suspension at a dose
of 0.9 mg/kg BW, and animals in the extract groups
were given EEJCL at doses of 1.8, 2.7, and 4.05 g/kg
BW, respectively. Blood sampling was carried out
twice, before and after treatment, on day 15 and day 22.
The obtained blood was separated between the serum
and plasma. The serum was prepared with CHOD-PAP
reagent and read on a UV-Vis spectrophotometer at a
wavelength of 546 nm. Calculations were made on the
obtained data to obtain HDL levels in blood.

Data analysis

Data analysis was conducted using SPSS with
preliminary tests including the Kolmogorov-Smirnov
test to determine if the data were normally distributed or
not and the Levene test to determine if the variance was
homogeneous or not. If the obtained data were normally
distributed (p > 0.05) and homogeneous (p > 0.05), then
it was followed by the parametric one-way ANOVA at
a 95% confidence level. The analysis proceeded with a
post-hoc test using Tukey test to show significant
differences between treatment groups.

RESULTS AND DISCUSSION
Extraction of Jafropha curcas leaves

Extraction of dried powder from Jatropha curcas
leaves resulted in 84.7 g of thick extract from a total of
1.7 kg of dried powder, with a yield of 4.98%.
Compounds contained in Jafropha curcas leaves
based on TLC testing

The results of thin layer chromatography (TLC)
testing of the extract after being passed under ammonia
vapor in visible light indicated the presence of flavonoid
compounds, with Rf 0.50. The ethanol extract of
jatropha leaves was positive for flavonoids, as can be
seen from the chromatogram profile in Figure 1. The
TLC identification data of the ethanol extract of jatropha
leaves can be seen in Table 1.
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UV 254 UV366 Visible

Figure 1. Flavonoid chromatogram profile of the
ethanol extract of jatropha leaves: (A) Jatropha curcas
L. sample; (B) quercetin standard

The results indicated that the ethanol extract of
Jatropha curcas leaves contained phenolic compounds,
with Rf 0.18. The ethanol extract of jatropha leaves was
positive for phenolics, as can be seen from the
chromatogram profile in Figure 2. The TLC
identification data of the ethanol extract of jatropha
leaves can be seen in Table 2.

UV 254 UV 366 Visible

Figure 2. Phenolic chromatogram profile of the
ethanol extract of jatropha leaves: (A) Jatropha curcas
L. sample; (B) gallic acid standard
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Table 2. TLC results on phenolic content
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Detection :
Sample Rf TV 254 TV 366 FeCls Phenolic
Ethanol 1)0.18 blackout Yellow Black Grey +
extract of 2) 0.25 blackout Yellow Black Grey +
Jatropha 3)0.43 blackout Yellow Black Grey =+
curcas leaves  4) 0.93 blackout Yellow Black Grey +
Quercetin 0.12 blackout Blue Black Grey +
1
09 ¥ =0.0756x - 0.0386
05 R*=0.9479, A
. 07
g 06
2 05
% 0.4
03
02 &
0.1
0 . . -
0 5 10 15
Concentration (ng/ml)

Figure 3. The concentration and absorbance graph of quercetin standard solution

Table 3. Total flavonoid content of the ethanol extract of jatropha leaves

Extract Weight (mg) Absorbance Total Flavonoid Content (%)
10.1 0.640 4.43
10.1 0.641 4.44
10.2 0.636 4.36

Mean £ SD 441 +0.04
0.9
0% y =0.0306x - 0.2665
R® = 0.9627
0.7
0.6
E 05 4
504
2 03 Y il
0.2 /
0.1
0 ‘ . ‘
0 10 20 30 40
Concentration (ng/mi)

Figure 4. The concentration and absorbance graph of gallic acid standard solution

Table 4. Total phenolic content of the ethanol extract of jatropha leaves

Extract Weight (mg) Absorbance Total Phenolic Content (%)
10.1 0.422 11.1
10.3 0.466 11.6
10.5 0.404 104
Mean £+ SD 11.03 £ 0.60

Testing of total flavonoid and phenolic contents
Based on testing, the ethanol extract of jatropha

flavonoid levels in the ethanol extract of jatropha leaves
can be seen in Table 3.

leaves had a total flavonoid content of 4.41 £ 0.04%. A
quercetin standard curve was developed based on this
result, from which a linear regression equation as seen
in Figure 3 was produced. The calculation results of

P-ISSN: 2406-9388
E-ISSN: 2580-8303

Further testing showed that the ethanol extract of
jatropha leaves had a total phenolic content of 11.03 +
0.60%. A gallic acid standard curve was developed
based on this result, from which a linear regression
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equation as seen in Figure 4 was produced. Calculation
results on phenolic levels in the ethanol extract of
jatropha leaves can be seen in Table 4.

The values obtained were above the total phenolic
and flavonoid contents previously calculated by Sadik et
al. (2017), who conducted extraction using the same
method and solvent, where the total flavonoid and
phenolic contents obtained were 1.48 + 0.01% and 5.51
+ 0.01%, respectively. The differences in results were
possibly due to differences in environmental conditions,
such as temperature, soil, and plant cultivation
processes.

Antihypertensive testing

The study was conducted on 7 groups of test
animals, each consisting of 5 rats. Blood pressure
measurements were conducted on days 14, 17, 20, and
22. The results obtained from each measurement can be
seen in Tables 5, 6, and 7.

The data of systolic blood pressure measurement
(Table 5) indicate that the administration of the ethanol
extract of Jatropha curcas leaves (EEJCL) was able to
lower systolic blood pressure. The most effective
EEJCL dose according to these data was 2.7 g/lkg BW,
which could render a decrease greater than the
comparative group (Captopril). A previous study by
Sadik et al. (2021) also discovered that plants containing

flavonoid compounds can lower blood pressure.
Flavonoids can inhibit ACE by forming chelate
complexes at the active centre of ACE, depending on
their main structural features. The flavonoid content in
the extract, as well as its antioxidant activity, supports
the extract’s ability as an antihypertensive agent
(Guerrero et al., 2012). The one-way ANOVA results on
systolic blood pressure showed a significant value (p <
0.05), meaning that there was an effect of decreasing
systolic blood pressure after the application of the
preparation. Therefore, it can be concluded that the
ethanol extract of Jatropha curcas leaves (EEJCL) is
effective as an antihypertensive on male Wistar strain
rats.

The diastolic blood pressure measurement data
(Table 6) indicate that the administration of the ethanol
extract of Jatropha curcas leaves (EEJCL) was able to
lower diastolic blood pressure. The most effective
EEJCL dose according to the data was 2.7 g/kg BW,
which could render a decrease greater than the
comparative group (Captopril). The one-way ANOVA
results on diastolic blood pressure showed a significant
value (p < 0.05), meaning that there was an effect of
decreasing diastolic blood pressure after the application
of the preparations. This result supports the conclusion
previously drawn.

Table 5. Systolic blood pressure measurement results on days 14, 17, 20, and 22

Grotip Dose Mean systolic blood pressure (mm Hg) + SD
(z/kg BW) 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"
EEJCL 1.8 143.2 +3.96 126.2+1098  126.4+12.19 114.8+9.75"
2:9 143.8+11.88 141.0+1343  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, indicating a significant difference from the control group

Table 6. Diastolic blood pressure measurement results on days 14, 17, 20, and 22

Group Dose Mean diastolic blood pressure (mm Hg) + SD
(g/kg BW) 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 - 1154+ 7.19 116.2 £20.48 114.8 +16.33 92.8 +6.30
Captopril 0.0045 1004 £26.85 99.0+ 14.91 90.6+ 12.30" 91.8 £20.50"
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+ 16.07" 77.6 £12.46"
4.05 11224936  94.4+18.82" 90.0+17.91" 81.8+13.14"

“p < 0.05, indicating a significant difference from the control group
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Table 7. Mean arterial blood pressure measurement results on days 14, 17, 20, and 22

Group Dose Mean arterial blood pressure (mm Hg) + SD
(g/kg BW) D-14 D-17 D-20 D-22
Normal - 98+ 8.97 92.6 + 7.40 044+517 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"
EEJCL 1.8 119 +547 115.6+18.35 103.6£1537°  89.8+7.56"
2.7 118.6 +10.33 113.2+10.35 106.4 £16.63"  90+11.37"
4.05 117.8 +£10.32 98 +19.91" 105.2 +13.4" 90.6+9.76"

“p <0.05, indicating a significant difference from the control group

57

Table 8. LDL level measurement results (mg/dL) after application of Simvastatin and the ethanol extract of Jatropha
curcas leaves (EEJCL)

— Dose Day-15Y Day-22? Difference Decrease
(g/’kg BW) (Mean + SD) (Mean + SD) (Mean + SD) percentage (%)

Normal - 2425+241 22.92+4.64 1.33+£3.79° 5
Control - 36.64 £1.58 48.56+3.01 -11.91 £4.01 -32
Simvastatin 0.0009 4274 £1.64 2470+ 1.89 18.04 £2.91" 42
EEJCL 1.8 37.82+4.97 27.57+3.90 10.24 + 525" 27

2.7 38.53 +2.87 26.16+1.94 12.37+4.02" 32

4.05 38.47+1.97 24.15+1.22 14.31 +1.48" 37

p <0.05, indicating a significant difference from the control group
D Day 15, after being given high-fat feed and NaCl at 3.75 g/kg BW for 14 days
2 Day 22, after being given the ethanol extract of Jatropha curcas leaves (EEJCL) for 7 days

The mean arterial blood pressure measurement data
(Table 7) show that the administration of the ethanol
extract of Jatropha curcas leaves (EEJCL) was able to
lower the mean arterial blood pressure, where the most
effective EEJCL dose in this test was 1.8 g/kg BW, with
a decrease greater than the comparative group
(Captopril). Blood pressure measurements on days 20
and 22 had already shown significant decreases in blood
pressure approaching normal. The statistical test results
showed a significant difference between the dose groups
and the induced groups, while the statistical results of
the dose groups compared to the normal and Captopril
groups showed no significant difference. The flavonoid
compounds in the Jatropha curcas leaf ethanol extract
exhibited ACE inhibitory activity, which was induced
by the formation of chelate complexes at the ACE active
centre; this activity depends on the main structural
features of flavonoids. The flavonoid content in the
extract, and its proven antioxidant activity, supports the
extract’s ability as an antihypertensive (Dhianawaty et
al., 2018). As a result, the blood pressure of test rats in
the EEJCL 1.8, EEICL 2.7, and EEJCL 4.05 groups
could be lowered approaching normal.

LDL testing

LDL level measurements were also conducted on
all the test groups on days 15 and 22, the results of which
can be seen in Table 8.

The statistical test results of the EEJCL 1.8, EEJCL
2.7, and EEJCL 4.05 groups showed a significant

P-ISSN: 2406-9388
E-ISSN: 2580-8303

difference (»p < 0.05) from the control group. The
Simvastatin group was also significantly different (p <
0.05) from the control group. The EEJCL 1.8 and
EEJCL 4.05 groups showed no significant difference
(» > 0.05) from the Simvastatin group. Finally, the
EEJCL 2.7 group showed a significant difference (p <
0.05) from the Simvastatin group. This shows that the
administration of EEJCL could lower LDL levels, but
not to the extent of normal levels. The data of the
difference in rat LDL levels can be seen in Table 8.

The decreases in blood pressure and LDL levels are
related to the presence of flavonoid compounds. Various
studies have proven that flavonoids can lower blood
pressure and LDL levels 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 the ethanol extract of Jatropha curcas
leaves (EEJCL) for 7 days can lower LDL levels in
hypertensive rats given a high-fat diet.
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Table 9. HDL level measurement results (mg/dL) after application of Simvastatin and the ethanol extract of Jatropha

curcas Leaves (EEJCL)
Covups Dose (g/kg Day15Y Day-22? Difference Decrease

Bw) (Mean + SD) (Mean + SD) (Mean + SD) percentage (%)
Normal - 3457+1.17 36.67 +0.78 2.09+1.63 5
Control - 23.39+1.89 26.40 +2.38 3.01 +2.23 11
Simvastatin 0.0009 24.61+1.21 33.82+0.57 9.18 £ 1.12° 27
EEJCL 1.8 24.58 £2.35 27.45+1.49 2.87+1.56" 10

2.7 24.58 £3.29 29.64 +1.49 5.05£2.95" 17

4.05 23.46+2.86 35.60 = 0.67 12.14+2.32" 34

“p < 0.05, indicating a significant difference from the control group
D Day 15, after being given high-fat feed and NaCl at 3.75 g/kg BW for 14 days
2 Day 22, after being given the ethanol extract of Jatropha curacas leaves (EEJCL) for 7 days

HDL testing

At last, HDL level measurements were conducted
on the test groups. The results of these HDL level
measurements on day 15 and day 22 in each group can
be seen in Table 9.

Before treatment, the control, Simvastatin, EEJCL
1.8, EEJCL 2.7, and EEJCL 4.05 groups had lower HDL
levels compared to the normal group (Table 9). This was
because groups other than the normal group were given
a high-fat diet containing a lot of cholesterol. HDL is
said to be low if the level is < 30 mg/dL (Hernaez 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 the application
of the EEJCL treatment in each group. This shows that
Jatropha curcas leaf ethanol extract is able to increase
HDL levels. Previous research by Anigbogu et al.
(2015) also discovered that Jatropha curcas leaf ethanol
extract can increase HDL levels. The increase in HDL
levels occurred following the administration of the
ethanol extract of Jatropha curcas leaves, which is
known to contain flavonoid compounds.

In this study, the highest HDL level increase
occurred in the EEJCL 4.05 group. The effects resulted
should go hand in hand with increasing doses. However,
higher doses will have decreased effects. This is because
the dose can no longer maximally provide effects. This
case often occurs in traditional or herbal medicines, in
which case these medicine no longer contain 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 that can reduce effects occur (Siskayanti et al.,
2017).

A similar study was conducted by Abdulmumin
(2020), who reported that extracts of Jatropha Curcas
leaves, peel, stems, and roots have hypolipidemic
activity and may be useful in managing cardiovascular
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diseases. The acute toxicity (LD50) of Jatropha curcas
leaf, peel, stem, and root extracts was found to be greater
than 5,000 mg/kg, thus declared practically non-toxic to
experimental animals (Mika'll et al, 2020).
Administering treatments such as flavonoid-containing
EEJCL 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). In
other words, the ethanol extract of Jatropha curcas
leaves has a potential for development in the treatment
of hypertension and dyslipidaemia. This study can be a
reference for further research on similar topics, with the
potential to lead to the development of more promising
antihypertensive alternatives.

CONCLUSION

The ethanol extract of Jatropha curcas L. (EEJCL)
leaves contains flavonoid and phenolic compounds. The
administration of EEJCL can reduce blood pressure
significantly in terms of systolic, diastolic, and average
arterial blood pressure. In addition, it can increase HDL
levels and reduce LDL levels in the blood of
hypertensive rats given a high-fat diet. Therefore, it is
concluded that the ethanol extract of Jatropha curcas L.
(EEJCL) leaves has a potential for development in the
treatment of hypertension and dyslipidaemia.
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