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INTRODUCTION

ACE is a peptidyl-dipeptidase enzyme that catalyzes the conversion of substrates from angiotensin I to
angiotensin II. These changes cause narrowing of the blood vessels so that blood pressure increases
(hypertension). The widely used ACE inhibitor compounds include captopril and elanapril
(Khirzin et al., 2015) . Angiotensin-converting enzyme (ACE) inhibitors or angiotensin-converting
enzyme inhibitors are a group of drugs used to treat hypertension, heart failure, and chronic
kidney failure (Korzeniowska et al., 2017) . this medicine make blood vessel walls relax so that
blood pressure can decrease (Silvarifio et al.,, 2019) . ACE inhibitory activity has 2 mechanisms,
namely competitive and non-competitive. Competitive inhibitors are able to enter into the ACE
protein molecule and interact with the active site of the enzyme, while non-competitive inhibitors
work by joining the ACE enzyme molecule and forming a dead-end complex, regardless of
whether the substrate molecule binds or not (Zhang et al., 2020 ) . Angiotensin-converting enzyme
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tests are used to detect and monitor the development of sarcoidosis. Sarcoidosis is an inflammatory
disease characterized by the presence of granulomas in the organs and tissues under the skin. In
patients with sarcoidosis, the cells around the granulomata will continue to secrete ACE so that the
concentration of this enzyme will increase in the blood. The ACE test is needed if a person shows
symptoms of sarcoidosis such as granulomas, shortness of breath or cough (Pongpanich et al.,
2018) .

The angiotensin-converting enzyme (ACE) inhibitor class drugs work by inhibiting the
converting enzyme, peptidyl dipeptidase which hydrolyzes angiotensin 1 to angiotensin Il and inactivates
bradykinin (a potent vasodilator) . in the form of octapeptides by ACE inhibitors (Whelton et al.,
2018) . ACE causes the degradation of bradykinin into an inactive peptide. ACE inhibitors have a
role in blocking the degradation of bradykinin, so that bradykinin levels increase and contribute as
a blood vessel vasodilator (Messerli et al., 2018) . This vasodilation will reduce peripheral vessel
pressure, preload and afterload on the heart so that blood pressure can be lowered (Riyadi, 2018) .
The chain of the entire renin system to become angiotensin II is known as the Renin Angiotensin
Aldosterone System (RAAS). This system plays an important role in the pathogenesis of
hypertension. The RAAS is a complex hormonal system that plays a role in controlling the
cardiovascular system, kidneys, adrenal glands, and blood pressure regulation (Williams et al.,
2018) . Based on this description, alternative compounds from natural ingredients are needed that
can help overcome blood pressure through the angiotensin inhibition pathway. One of the natural
ingredients that has the potential to help lower blood pressure is R. tomentosa.

R. tomentosa is a shrub that can be found throughout Southeast Asian countries, including
Indonesia. This plant grows wild and abundant in the tropics, especially in humid areas, and can
be found in the Indian Ocean Islands, throughout South and Southeast Asia, China, Taiwan,
Australia, and the South Pacific Ocean (Sang & Ngo, 2019 ) . In general, the leaves, roots and fruit
of the Karamunting plant are used as traditional medicine in Malaysia, India and Indonesia to treat
various types of ailments such as diarrhea, dysentery, leucorrhoea, hemorrhoids, toothache,
stomach ache, flatulence, leg pain and blood pressure. high (Abd Hamid et al., 2017) . The part of
the plant that is used to treat high blood pressure is a purple fruit (Idris et al., 2022) . Based on this
description, research is needed to find out potential compounds in treating blood pressure from R.
tomentosa.

RESEARCH METHOD

Tools and materials

The equipment used in this research is PLANT software(Korb et al., 2009), discovery
studio(Systémes, 2020), Yasara (Krieger & Vriend, 2014), chemaxon (ChemAxon, 2016), online
PASS webserver (Lagunin et al., 2000). The materials used in this study were ten compounds
contained in R. Tomentosa

Screening

ACEL1 inhibitor screening started with activity prediction using PASSonline. The second
step was docking of the ACE1 protein. The ACE1 protein was obtained from RCSB with the code
1UZF. The next step is to remove ligands that are not related to interactions. Docking coordinate
validation using native ligand. Preparation of the compounds contained in R. tomentosa using
chemaxon. The docking of compounds from R. tomentosa uses the coordinates obtained from the
native ligand.

Data analysis
The compound analysis method was carried out in two stages, the first with PASSonline
with a score of 0> 3, the second stage by looking at the lowest docking score
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RESULTS AND DISCUSSIONS

ACE inhibitor class drugs can lower blood pressure by preventing the enzymatic conversion of
angiotensin (AT) I to angiotensin II. AT II is an active hormone of the Renin-Angiotensin-
Aldosterone (RAAS) system (O'Gara et al., 2013) . AT II binds to AT receptors located in the
kidney, vessel wall and heart, triggering several biological mechanisms, in particular a strong
vasoconstrictive effect with increased blood pressure and aldosterone release. Angiotensin
converting enzyme (ACE) which can be used as monotherapy in essential hypertension and
renovascular hypertension include captopril, enalapril, and lisinopril (James et al., 2014) . In
chronic heart failure, in addition to diuretics or digoxin, these drugs can improve symptoms
(shortness of breath, fatigue, etc.) and limit morbidity and mortality (Rosano et al., 2018) . It is also
useful after a heart infarction, including captopril and ramipril (Page, 2014) . Another indication is
diabetic kidney disease, including captopril. Angiotensin Convertong Enzyme (ACE) can produce a
dry, tickling cough that is tedious and persists throughout medication. The cause may be
bradykinin and prostaglandins in the airways and lungs which are also broken down by ACE, but
as a result of their inhibition accumulate there (Ponikowski et al., 2016) . One way to treat
hypertension is to use drugs or medicinal plants that function as ACE inhibitors (Angiotensin I
Converting Enzyme), because ACE is known to play an important role in the formation of
angiotensin II which is one of the causes of hypertension (Williams, 2016 ) . Angiotensin II causes
blood vessels to constrict, which can raise blood pressure (Yancy et al., 2017) . ACE inhibitors allow
blood vessels to widen and allow more blood to flow to the heart, thereby lowering blood pressure
(Sorodoc et al., 2010) . The mechanism of ACE inhibitors is an important target in managing blood
pressure, so this screening study was carried out. Compound screening was carried out using
PASSonline and docking. The samples used in this study were compounds contained in R.
tomentosa.

The successful compounds from R.tomentosa were obtained from the KNAPSack database.
From the database obtained 10 compounds. These ten compounds were then screened with
PASSonline, the selected compounds had a score of 0.3. Choosing a score above 0.3 means that
compounds are predicted by computation to have activity based on structural similarities, but
there is no evidence of in vitro or in vivo studies. The results of the PASSonline screening can be
seen in Table 1. From this selection, four compounds were obtained that have the potential to lower
blood pressure, these compounds are Afrormosin, Pedunculagin, Tomentosin, 5'-
Desgalloylstachyurin. So that these four compounds were screened at an advanced stage using
docking to see the ease of carrying out the reaction, because the docking score was getting minus,
indicating an easy reaction to occur.

Table 1. Compound screening based on PASSonline

compound Pa Pi
Afrormosin 0.407 0.037
Pedunculagin 0.380 0.174
Tomentosine 0.303 0.144
Lupeol - -
Rhodomyrtone - -
5'-Desgalloylstachyurin 0.399 0.057
Rhodomyrtosone A - -
Rhodomyrtosone B - -
Rhodomyrtosone C - -
Rhodomyrtosone D - -

The docking of the four selected compounds was used to see the stability of the interaction
between the ligand and the ACE1 protein. This increasingly negative docking score was obtained
because the ligand occupies the location of the binding cite and catalytic cite of the ACE1 protein.
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However, before testing the four ligands, a redocking of the native ligand was first carried out to
determine the coordinates and radius of the binding cite. In this study, the native ligand
coordinates were X:41.3709, Y:34.5804, Z: 43.8915 and the radius obtained was 9.92955. From the
redocking results of the superimpose complex ligand-protein values, an RMSD value of 1.71 A is
obtained, so that the coordinates and radius used meet the validation requirements of the docking
method because they are below 2 A, so the coordinates and radius used can be used for docking
test

g AN
Tomentosine 5'-Desgalloylstachyurin
Figure 1. Three Dimensional Structure

The yellow color is a compound from R. Tomentosa, the pink color is a hydrogen donor
and the green color is a hydrogen acceptor when hydrogen bonds occurs on samples. This 3D
structure describes the interaction between the compound and the amino acid residues of the
ACE1 enzyme.

Based on the docing score, four potential compounds were obtained as ACE1 inhibitors.
The docking score is Afrormosin (-59.620); Pedunculagin (-45.205); Tomentosine (-70.986) and
Desgalloylstachyurin (-54.374). The docking scores when compared with natite ligands are
Afrormosin (81.94%); Pedunculagin (62.51%); Tomentosine (97.32%); Desgalloylstachyurin
(75.21%). So based on the docking score obtained, the tomentosine compound has the potential to
be developed into an angiotensin inhibitor. This is supported by the GLN281:NE2 amino acid
residue; :LYS511:NZ; :TYR520:OH; :TYR520:OH; :HIS513:CE1; and HIS383:NE2 which are involved
in the interaction between compounds from caramunting to the Angiotensin-converting enzyme.
This is supported by research that has been conducted by other researchers. Research has been
conducted on Afrormosin, Tomentosine, pedunculagin and 5'-Desgalloylstachyurin which affect
AKT/ERK and MAPK signals by inhibiting p38/JNK (Kim et al., 2022) . Besides that, this
compound inhibits fMLP or PMA-induced neutrophil degranulation, myeloperoxidase activity,
TNEF-a secretion and reactive oxygen species (ROS) (de Aradjo Lopes et al., 2013).

Several compounds of natural origin have been investigated for their potential as ACE1
inhibitors. Some examples include: Quercetin: Quercetin is a flavonoid found in various fruits and
vegetables such as apples, onions and green tea. Research has shown that quercetin has ACE1
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inhibitory activity which can help lower blood pressure. (Larson et al., 2012). Grape seed extract:
Grape seed extract contains compounds such as proanthocyanidins, which have been shown to
have an ACEI1 inhibitory effect. Several in vitro and animal studies have shown that grape seed
extract may help lower blood pressure (Sugamoto et al., 2022). Olive leaf extract: Olive leaf extract
contains a number of phenolic compounds, including oleuropein, which have potential as ACE1
inhibitors. Some research shows that olive leaf extract can help reduce blood pressure (Ghasemi et
al., 2018). Green tea extract: Green tea contains catechins, one of which is epigallocatechin gallate
(EGCG), which has ACE1 inhibitory properties. Several studies have shown that consumption of
green tea can help lower blood pressure.(Joseph et al., 2022).

Table 2. Docking score and type interaction

compound score Hydrogen interactions electrostatic ~ Hydrophobic
Donors - receptors Distance  residue residue
native -72,632 :GLN281:NE2 - :non1:01 2.74352 - HIS353
:LYS511:NZ - :non1:02 3.09297 HIS 383
:TYR520:0OH - :non1:01 2.89986 HS 513
‘TYR520:0H - :non1:02 2.90088 TYR523
:HIS513:CE1 - :non1:02 3.24624 PHE527
mnonl:C5 - :HIS383:NE2 3.4308
mnon1:S1 - :HIS383 4.07369
Afrormosin -59,620 :UNKT1:C17 - :SER526:0G 3.36186 -
Pedunculagin -45,205 :GLN281:NE2 - :UNK1:022 2.83393 LYS511 VAL379
‘THR282:0G1 - :UNK1:021 2.76082 ASP415 PHE457
:ALA354:N - :UNK1:015 2.37733 ASP453 ALA354
:LYS454:NZ - :UNK1:013 2.85457 VAL380
:LYS454:NZ - :UNK1:020 2.88499
:LYS511:NZ - :UNK1:09 2.60677
:HIS353:CE1 - :UNK1:04 2.61018
:ASP415:CA - :UNK1:019 3.7297
:HIS513:CE1 - :UNK1:05 2.60217
Tomentosine -70,986 :GLN281:NE2 - :UNK1:03 2.76957 LYS454 TYR523,
VAL379
:LYS454:NZ - :UNK1:02 2.95764 VAL380,
HIS383
:LYS511:NZ - :UNK1:03 2.95828 PHE457,
PHES527
‘TYR520:0OH - :UNK1:03 2.84516
Desgalloylstachyurin -54,374 :THR166:0G1 - :UNK1:010 3.1056 LYS511 HIS383,
TYR523
:ASN277:ND2 - :UNK1:07 2.51775 PHE457 ALA354,
VAL380
:GLN281:NE2 - :UNK1:03 2.60101 HIS383
:GLN281:NE2 - :UNK1:011 3.28521
‘THR282:0G1 - :UNK1:04 2.98891
:TYR520:0H - :UNK1:013 2.79361
:UNK1:04 - :GLU376:0E2 2.53268
:UNK1:05 - :ASP453:0D1 2.88871
:HIS353:CE1 - :UNK1:011 3.63134
:VAL380:CA - :UNK1:021 2.64883
CONCLUSION

Based on the screening of ACE1 inhibitors from the R. tomentosa compound, four compounds
were obtained that have the potential to reduce blood pressure. Of the four compounds, further
screening was carried out to see their interactions. It was found that Tomentosine is the most easily
binds to ACE1. Because this research is limited to research using the insilico model, namely using a
computer, it is necessary to do further research using in vitro and in vivo studies in experimental
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animals in the laboratory. By conducting research in the laboratory, these compounds have the
potential to treat blood pressure in the form of standardized herbal medicines in the future
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