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ackground: WHO in 2019 announced that atherosclerosis is included in the top leading cause of 

mortality, which is more than 32% of deaths worldwide. The most common early symptom of 

atherosclerosis is the formation of foam cells inside blood vessel wall. Fatty acids from Chlorella 

vulgaris have the potential to inhibit foam cell formation. The purpose of this study is to analyze the 

inhibitory activity of fatty acids from C. vulgaris towards various proteins involved in foam cell formation.  

Methods: The fatty acids content of C. vulgaris was determined based on previous research. The molecular 

samples of fatty acids and proteins including CETP, LOX1, ACAT1, and CD36 were obtained from the 

PubChem and RCSB PDB databases. Drug-likeness and probable activity screening were conducted using the 

SWISS ADME and PASS Online web servers. Molecular docking was performed using AutoDock Vina, which is 

integrated into the PyRx software.  

Results: All fatty acids comply with the Lipinski rule of five. Thirteen fatty acids were predicted to have anti-

atherosclerosis activity based on PASS online screening: myristoleic acid, hexadecadienoic acid, linolenic 

acid, palmitoleic acid, linoleic acid, heptadecenoic acid, oleic acid, eicosadienoic acid, nonadecenoic acid, 

gadoleic acid, heneicosanoic acid, brassidic acid, and nervonic acid. Molecular docking simulation results 

showed that Nervonic acid binds to CETP, LOX1, and ACAT1 in the same site as an inhibitor with the lowest 

binding affinity value (-5.9, -7, and -7.8 kcal/mol). Hexadecadienoic acid binds to CD36 with the lowest 

binding affinity value (-4.9 kcal/mol) and binds in the same site with inhibitor.  

Conclusion: Therefore, nervonic acid and hexadecadienoic acid have a high potential as a foam cell formation 

inhibitor. 
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Introduction 

Atherosclerosis is considered a chronic cardiovascular 

disease (CVD) characterized by the retention of low-

density lipoprotein (LDL) and inflammation that 

narrows and triggers damage to the inner walls of blood 

vessels [1,2]. In 2019, WHO included atherosclerosis in 

the top leading causes of mortality, accounting for 

more than 32% of deaths worldwide. The most common 

early symptom of atherosclerosis is the foam cells 

formation from macrophages in the atherosclerotic 

lesion of blood vessels walls [2,3]. Excessive 

consumption of high-fat-diet triggers high LDL content 

in cells. Reactive Oxygen Species (ROS) then modifies 

LDL to oxidized LDL (ox-LDL) [4]. The ox-LDL is 

captured by scavenger receptors (SRs) on the surface of 

cell membranes namely CD36 [1,2,5]. Ox-LDL will then 

enter the late endosome lysosome and degraded by 

lysosomal acid lipase (LAL) into free cholesterol (FC). 

FC can be re-esterified by acyl-coenzyme A: cholesterol 

acyltransferase-1 (ACAT1) into cholesterol esters (CE) 

[2,6]. This process triggers the CE build-up and the 

formation of droplets within the macrophage which 

initiates the formation of foam cells promoting the 

atherosclerotic lesion. FC-added HDL can be converted 

into LDL by Cholesterol Ester Transfer Protein (CETP), 

unlocking a new risk of ox-LDL formation, an endless 

cycle of atherosclerosis [2]. Despite the advancement in 

medical research, atherosclerosis remains a serious 

social and medical issue with limited drug options. 

Synthetic drug usage for atherosclerosis prevention is 

not a preferred treatment since it is considered 

expensive and high risk due to the finite number of 

indications for severe side effects [7]. Hence, anti-

atherosclerotic treatment based on the natural product 

will be the best alternative.  

 The fatty acid has long been studied for its ability to 

inhibit foam cell formation. The green algae from the 

genus Chlorella have long been renowned as an 

essential fatty acid source, specifically C. 
vulgaris. Many researchers even considered it as a 

potent biofactory for fatty acid and other beneficial 

nutrients [8–10]. C. vulgaris can easily be found 

anywhere. It has high adaptability and photosynthetic 

capability, promoting rapid growth under various 

environmental conditions [11]. C. vulgaris fatty 

acid composed of 15 saturated fatty acids (SFAs), 8 

monounsaturated FAs (MUFAs), and 4 polyunsaturated 

fatty acids (PUFAs), providing it with a high lipid 

profile variability [12]. According to [13], fatty acid 

intake can reduce the ability of LDL to bind to LDL 

receptors expressed on the macrophage cell surface, 

thus preventing cholesterol accumulation. In addition, 

[14] specifically describe the role of omega-3 fatty acid 

as an anti-atherosclerotic compound that alters 

monocyte subsets and restricts monocyte intake to the 

aortic lesion. In the former research, C. 
vulgaris supplementation resulted in decreasing the 

rate of cholesterol absorption by promoting bile acid 

turnover serving anti-atherosclerosis activity [15]. 

Regardless of all research proposing anti-

atherosclerosis properties of C. vulgaris, the 

mechanism underlying inhibition foam cell 

development prevention by this organism is complex 

and not well defined, though, it is known that foam cell 

is an atherosclerotic hallmark. 
Advancement in technology eases the access for 

researchers to predict specific biological mechanisms 

through software only. This method is known as in 
silico procedure, which help to make decision or 

virtually simulate every bit of drug discovery and 

development [16]. This method is inexpensive and time 

effective. Furthermore, drug designing tool provides a 

high accuracy in decreasing the fatal risk of drug 

administration [17]. Currently, there are no direct 

methods to prevent atherosclerosis. Even though an 

anti-atherosclerotic treatment does exist, those 

approach are still under development [18]. Even 

Statins, the first-line treatment for atherosclerotic 

patients are not free from adverse effects [7]. For those 

reasons, exploring the fatty acid potential as anti-

atherosclerotic compound by preventing foam cell 

formation is crucial. This present work aimed to 

identify fatty acid from C. vulgaris and its potential 

inhibitory interaction with various proteins involved in 

foam cell formation of atherosclerosis pathogenesis 

using in silico approach. 

Methods 

Sample retrieval 

The total of 28 fatty acids content of C. vulgaris were 

retrieved from [19]. The 3D models of the fatty acids 

were obtained from PubChem 

(https://pubchem.ncbi.nlm.nih.gov/). The 4 proteins 

that are responsible for forming foam cells such as 

CETP, LOX1, CD36, and ACAT1 were downloaded from 

protein data bank (https://www.rcsb.org/).  

Druglikeness prediction 

Druglikeness prediction was conducted using 

SwissADME (http://www.swissadme.ch/), which 

predicts the target compounds biological activity and 

toxicity in ADME (absorption, distribution, 

metabolism, and excretion) mechanisms. We use 

Lipinski’s parameter, which examines the 

physiochemistry of active compound when taken orally 

[20]. The violation, bioavailability, and toxicity of the 

compounds were also considered. 

Bioactivity prediction 

We predict the bioactivity of 28 fatty acids based on 

their structure formula using PASS online 

http://www.swissadme.ch/
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(http://way2drug.com/passonline/predict.php) [21]. 

PASS online determines the resemblance of the 

bioactivity by comparing the compounds’ structure-

activity relationships with other identical compounds 

that the bioactivity and the toxicity are known. All 

listed fatty acids that have anti-inflammation, 

cholesterol antagonist, and anti-cholesterol parameters 

with Pa value of 0.6 were analyzed afterwards. The Pa 

value indicates the similarity of the compound tested 

to other known compounds regarding its structure and 

activity. We chose the Pa value of 0.6 because the 

higher Pa value tends to be analogous to the known 

drugs, while the lower Pa value the bioactivity of the 

compound is also lower. 

Molecular docking and dynamic simulation 

The 3D model of fatty acids and controls were prepared 

for ligands by minimizing energy using PyRx v0.8 [22] 

while the proteins (CETP, LOX1, CD36 and ACAT1) 

were prepared by removing the water molecules and 

natural ligands using Discovery Studio 2019 [23][24]. 

The proteins and ligands docking were conducted using 

Autodock Vina in PyRx v0.8, a software with specific 

docking method. The grid positions for the 

macromolecules CETP, LOX1, ACAT1, and CD36 were 

characterized by specific dimensions in the X, Y, and Z 

axes. For CETP, the coordinates were measured at X: 

10.6905 Å (15.7386 Å), Y: 1.1872 Å (16.3630 Å), and Z: 

37.3356 Å (15.6031 Å). LOX1 had search spaces defined 

as X: 25.8932 Å (44.7324 Å), Y: -30.4209 Å (47.3701 Å), 

and Z: -44.1985 Å (45.9076 Å). The macromolecule 

ACAT1 exhibited larger search spaces, with X: 100.4097 

Å (21.9748 Å), Y: 163.9852 Å (21.9512 Å), and Z: 

149.3645 Å (17.3379 Å). Lastly, the search space for 

CD36 was observed as X: -28.9857 Å (27.6564 Å), Y: -

38.7696 Å (28.1075 Å), and Z: 54.6805 Å (24.8583 Å). 

Autodock vina uses stochastic global optimization to 

predict the free binding energy of the macromolecules 

and ligands, and the specific docking used to speed up 

the processes [25].  

Molecular dynamics simulations were performed 

online using the CABS-flex 2.0 webserver 

(http://biocomp.chem.uw.edu.pl/CABSflex2). 

Determination of molecular dynamics parameters 

follows the default settings. This simulation was used 

to predict the stability of protein-ligand complex, 

RMSF value between 1-3 indicates stable amino acid 

during simulation [26]. 

Results 

Druglikeness Prediction Analysis 

Druglikeness prediction was performed to eliminate 

fatty acids that do not have drug-like characteristics. 

Compounds with drug-like characteristics will be easily 

absorbed by the body, circulated by the blood, and 

reached the target protein [27]. Druglikeness prediction 

results showed that all fatty acids contained in C. 
vulgaris have drug-like characteristics because they 

meet the Lipinski rule of five (Table 1). According to 

Lipinski's rule, no more than two violations indicate 

the compound's drug-like character [28]. From these 

results, there are even fatty acids that do not have 

violation, namely Myristoleic acid, Hexadecadienoic 

acid, Myristic acid, Palmitoleic acid, and Pentadecanoic 

acid. 

Fatty acid PubChem 

Id 

Formula Lipinski parameters Violation 

MW 

(g/mol) 

mLogP nON nOHNH 

Myristoleic acid 5281119 C14H26O2 226.36 3.58 2 1 0 

Hexadecadienoic 

acid 

5312421 C16H28O2 252.39 3.99 2 1 0 

Myristic acid 11005 C14H28O2 228.37 3.69 2 1 0 

Linolenic acid 5280934 C18H30O2 278.43 4.38 2 1 1 

Palmitoleic acid 445638 C16H30O2 254.41 4.09 2 1 0 

Pentadecanoic 

acid 

13849 C15H30O2 242.4 3.94 2 1 0 

Linoleic acid 5280450 C18H32O2 280.45 4.47 2 1 1 

Heptadecenoic 

acid 

5282747 C17H32O2 268.43 4.33 2 1 1 

Palmitic acid 985 C16H32O2 256.42 4.19 2 1 1 

Oleic acid 445639 C18H34O2 282.46 4.57 2 1 1 

Margaric acid 10465 C17H34O2 270.45 4.44 2 1 1 

Eicosadienoic 

acid 

6439848 C20H36O2 308.5 4.93 2 1 1 

Nonadecenoic 

acid 

5282766 C19H36O2 296.49 4.8 2 1 1 

Stearic acid 5281 C18H36O2 284.48 4.67 2 1 1 

Gadoleic acid 5282767 C20H38O2 310.51 5.03 2 1 1 

Nonadecanoic 

acid 

12591 C19H38O2 298.5 4.91 2 1 1 

Heneicosenoic 

acid 

66560861 C21H40O2 324.54 5.25 2 1 1 

Arachidic acid 10467 C20H40O2 312.53 5.13 2 1 1 

Brassidic acid 5282772 C22H42O2 338.57 5.47 2 1 1 

Heneicosanoic 

acid 

16898 C21H42O2 326.56 5.36 2 1 1 

Behenic acid 8215 C22H44O2 340.58 5.58 2 1 1 

Nervonic acid 5281120 C24H46O2 366.62 5.89 2 1 1 

Tricosanoic acid 17085 C23H46O2 354.61 5.79 2 1 1 

Lignoceric acid 11197 C24H48O2 368.64 6 2 1 1 

Pentacosanoic 

acid 

10468 C25H50O2 382.66 6.21 2 1 1 

Cerotic acid 10469 C26H52O2 396.69 6.41 2 1 1 

Heptacosanoic 

acid 

23524 C27H54O2 410.72 6.61 2 1 1 

Montanic acid 10470 C28H56O2 424.74 6.81 2 1 1 

Table 1: Drug-likeness prediction of C. vulgaris fatty acid 
content. 
MW: molecular weight 
nON: number of hydrogen bond acceptors 
nOHNH: number of hydrogen bond donors 

Bioactivity Prediction Analysis 

Bioactivity prediction was carried out to analyze the 

possible bioactivity of fatty acid activity from C. 

vulgaris. This prediction used the PASS Online web 

server, which uses the QSAR principle, which predicts 

the compounds activity based on the structure of other 

known compounds [29]. The results showed that 13 

fatty acids had a Pa value above 0.6 in the three 

parameters. Therefore, these thirteen compounds are 

predicted to have high anti-foam cell formation activity 

(Figure 1A). The thirteen compounds are Myristoleic 

acid, Hexadecadienoic acid, Linolenic acid, Palmitoleic 

acid, Linoleic acid, Heptadecenoic acid, Oleic acid, 

Eicosadienoic acid, Nonadecenoic acid, Gadoleic acid, 

Heneicosanoic acid, Brassidic acid, and Nervonic acid 

(Figure 1B). 

Molecular Docking and Simulation 

Molecular docking was carried out to analyze the 

potential of thirteen fatty acids from C. vulgaris in 

http://way2drug.com/passonline/predict.php
http://biocomp.chem.uw.edu.pl/CABSflex2
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inhibiting four proteins related to foam cell formation, 

specifically CETP, LOX1, CD36, and ACAT1. The 

docking results show that thirteen fatty acids bind to 

the active site of those proteins (Figure 2A), indicating 

the potential inhibitory activity of those thirteen 

compounds. Out of the thirteen analyzed compounds, 

one compound has the lowest binding affinity value for 

each protein, which is predicted to have the best 

inhibitory ability to these proteins. The fatty acid with 

the lowest binding affinity value on the CETP, LOX, 

and ACAT1 proteins is Nervonic acid (-5.9, -7, and -7.8 

kcal/mol), while the fatty acid with the lowest binding 

affinity value on CD36 protein is Hexadecadienoic acid 

(-4.9 kcal/mol) (Table 2). 

 
Figure 1: (A) Fatty acid bioactivity prediction with PASS online. 
(B) 2D structure of compounds that have anti-inflammatory, 
anti-hypercholesterolemic, and cholesterol antagonist activities. 

 

Figure 2: The molecular docking result between protein and 
ligand. (A) Protein docking results with all fatty acid and 
inhibitors. Yellow region represents an active site of the protein. 
Stick structure represents the fatty acid and inhibitors. (B) The 
visualization of the best molecular docking result of each protein.  

Protein Ligand Binding 

affinity 

(kcal/mol) 

Chemical interaction 

Hydrogen 

bond 

Hydrophobic 

interaction 

CETP Inhibitor -9.5 Cys13,  

Val198 

Phe197, Ala202, 

Leu206, Leu261, 

Phe263, Phe441, 

Phe461 

Nervonic acid -5.9 Arg201 Ile15, Ala19, 

Leu23, Phe461 

LOX1 Inhibitor -8.5 Ser199, 

Gln247 

Phe200, Pro201, 

Tyr245, Leu258 

Nervonic acid -7 Ser199, 

Tyr245 

Pro201, Trp203, 

Ala260 

CD36 Inhibitor -5.1 Asn139, 

Ser167, 

Arg173, 

Asp184 

- 

Hexadecadienoic 

acid 

-4.9 Asn139, 

Ser167, 

Gln171 

Pro73, Met77, 

Phe170 

ACAT1 Inhibitor -8.4 Tyr413, 

Phe479 

Leu377, Trp407, 

Trp420, Phe486, 

Leu507 

Nervonic acid -7.8 Trp407, 

Asn487 

Trp408 

Table 2: The detailed protein-ligand interaction consists of 
binding affinity value and the residue interaction. 

Molecular Interaction Analysis 

All fatty acids with the lowest binding affinity value 

bind in the same cavity as the inhibitor (Figure 2B). The 

details of the interactions are shown in Table 2. 

Nervonic acid binds CETP by forming one hydrogen 

bond (Arg201) and four hydrophobic interactions 

(Ile15, Ala19, Leu23, and Phe461). Nervonic acid is 

bound to the same residue as the inhibitor, namely 

Phe461. Nervonic acid is bound to LOX1 by forming 

two hydrogen bonds at Ser199, Tyr245 and three 

hydrophobic interactions at residues Pro201, Trp203, 

and Ala260. Nervonic acid is bound to the same three 

residues as the inhibitor, namely Ser199, Tyr245, and 

Pro201. Hexadecadienoic acid interacted with CD36 by 

generating three hydrogen bonds at Asn139, Ser167, 

and Gln171 and three hydrophobic interactions at 

Pro73, Met77, and Phe170. Hexadecadienoic acid is 

also bound to the same residue as the inhibitors of 

Asn139 and Ser167. Nervonic acid is bound to ACAT1 

by forming two hydrogen bonds (Trp407 and Asn487) 

and one hydrophobic interaction (Trp408). Nervonic 

acid is bound to the same residue as the inhibitor at 

Trp407. 

Molecular dynamic simulation 

Molecular dynamics simulation results showed that 

there was a slight difference in conformational stability 

between protein-inhibitors and protein-fatty acids 

complex. However, most of the amino acids in each 

protein were still relatively stable. There is one 

unstable amino acid in the CETP-Nervonic acid 

complex, namely Asp354 with the fluctuations of 3.786 

Å (Figure 3A). In the LOX1-Nervonic acid complex, 

there are two unstable amino acids, namely A Pro239, B 

His141 and D His141 with the fluctuations of 5.429 Å 

and 5.065 Å, respectively (Figure 3B). The 
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conformation of the CD36-ligand protein complex 

showed RMSF values below 3 Å for all amino acids, 

which indicated that the protein conformation 

remained stable when interacting with 

Hexadecadienoic acid (Figure 3C). The conformation of 

ACAT1 also tends to be stable when interacting with 

Nervonic acid, even more stable than when ACAT 

interacts with inhibitors, which is characterized by high 

fluctuations in the Ser281 residue (6.323 Å) (Figure 3D). 

These unstable residues were not the residues on the 

protein active site, as the residues on the active site 

remain in a stable state. Therefore, based on RMSF it 

can be predicted that the interaction between the four 

proteins and fatty acids was stable. 

Figure 3:  Molecular dynamic simulation results. (A) RMSF of 
CETP-ligand complex, (B) LOX1-ligand complex, (C) CD36-ligand 
complex, (D) ACAT1-ligand complex. 

 
Figure 4:   Schematic representation of the potential inhibitory 
effects of C. vulgaris's fatty acids on foam cell formation. 
Cholesteryl ester transfer protein (CETP) facilitates the 
conversion of high-density lipoprotein (HDL) to low-density 
lipoprotein (LDL), leading to macrophage uptake and foam cell 
formation. Nervonic acid inhibits CETP activity, preventing HDL-
to-LDL conversion. Additionally, Nervonic acid and 
Hexadecadienoic acid block lectin-like oxidized LDL receptor-1 
(LOX-1) and CD36, reducing oxidized LDL (oxLDL) uptake by 
macrophages. The Nervonic acid also inhibits acyl-CoA: 

cholesterol acyltransferase (ACAT), preventing cholesterol 
esterification and foam cell accumulation. 

Discussion 

The screening of fatty acids which are predicted to have 

anti-foam cell formation activity was carried out using 

drug-likeness prediction and bioactivity prediction. 

The screening results showed that 13 compounds had 

the potential to inhibit the formation of foam cells. 

Based on the previous research, some of these 

compounds have anti-atherosclerosis effects. Linolenic 

acid could reduce atherosclerotic plaque in blood 

vessels [30]. One former study revealed the ability of 

palmitoleic acid to delay atherosclerosis development 

in LDLR-KO mice [31]. Linoleic acid has anti-

atherogenic activity in apoE-deficient mice [32]. 

Cholesterol ester transfer protein (CETP) is a ~53 kDa 

protein consisting of 476 amino acids. Its banana-like 

structure is composed of four structural components: 

N-terminal domain, C-terminal domain, central sheet, 

and C-terminal extension [33]. The role of CETP is to 

mediate the transfer of CE and triglycerides between 

HDL, LDL, and VLDL so that HDL will turn into LDL or 

VLDL [34]. CETP activity results in a decrease in HDL 

and an increase in LDL [35]. The LDL will react with 

ROS to form ox-LDL, which then will enter the 

macrophages and causes the formation of foam cells 

[36]. Thus, the inhibition of CETP activity hinders the 

foam cell formation. Molecular docking results indicate 

the nervonic acid's ability to inhibit CETP activity by 

binding in the same area as the known inhibitor (Figure 

4).  

LOX1 (lectin-like oxidized low-density lipoprotein 

receptor 1) is a transmembrane glycoprotein that binds 

to ox-LDL and mediates its entry into macrophages 

[37]. This protein in the heterodimer structure has a 

heart-like shape with a tunnel along the center of the 

molecule [38]. After binding to LOX-1, ox-LDL will 

enter macrophages and stimulate the formation of 

foam cells [39]. Therefore, preventing the interaction 

between LOX-1 and ox-LDL can stop the formation of 

the foam cell, thus, inhibiting atherosclerosis. The 

inhibitor molecule used in this study was BI-0115, 

which was able to block ox-LDL binding [40]. The 

docking results in this study showed that Nervonic acid 

binds in the same place as the inhibitor (BI-0115). From 

this result, it is predicted that Nervonic acid has the 

ability to block ox-LDL and LOX-1binding (Figure 4). 

CD36 plays an important role in mediating the entry 

of ox-LDL into macrophages for foam cell formation 

[41]. CD36 is a highly glycosylated 80kDa integral 

protein with a large extracellular domain containing a 

hydrophobic sequence domain where ligands bind [42]. 

The entry of ox-LDL into macrophages can be inhibited 

by blocking the binding of ox-LDL with CD36. The 
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small molecule in previous studies that were able to 

block ox-LDL binding was nitro-oleic acid used as a 

control in this study [43]. The docking results showed 

Hexadecadienoic acid binds to CD36 in the same place 

as Nitro-oleic acid. Therefore, Hexadecadienoic acid is 

predicted to have acted as a CD36 inhibitor (Figure 4). 

ACAT1 (Acyl-CoA: cholesterol O-acyltransferase 1) is 

an integral protein with the molecular weight of ~50 

kDa, converting free cholesterol into a storage form of 

cholesterol ester [44,45]. This protein transfers fatty 

acid groups from acyl-coenzyme A to the -hydroxyl 

part of cholesterol to form cholesterol esters. 

Cholesterol esters then coalesce to form cytoplasmic 

lipid droplets on macrophages [46]. Inhibition of 

ACAT1 activity can prevent foam cell formation [47]. 

This study used a small molecule ACAT1 inhibitor 

(K604), which has been shown to inhibit ACAT1 

activity by an in vitro study [48]. The docking results 

showed that Nervonic acid bound ACAT1 in the same 

site as the inhibitor (Figure 2B). Therefore, nervonic 

acid has a high potential as an ACAT1 inhibitor that 

can inhibit the formation of foam cells. 

The formation of foam cells is played by several 

proteins such as CETP, LOX1, CD36, and ACAT1. CETP 

converts HDL to LDL in hepatocytes. LDL will react 

with oxygen to form ox-LDL. Ox-LDL is then bound to 

LOX1 and CD36 on macrophages and then inserts into 

macrophages. In macrophages, LDL is converted by 

ACAT1 to cholesterol esters. Cholesterol esters then 

precipitate and ultimately convert macrophages into 

foam cells. To inhibit the formation of foam cells, 

compounds that can inhibit the activity of these 

proteins are needed. In this study, it can be seen that 

nervonic acid and hexadecadienoic acid have the 

potential to inhibit proteins related to foam cell 

formation. Nervonic acid is predicted to inhibit CETP, 

LOX1, and ACAT1 activities. Meanwhile, 

Hexadecadienoic acid is predicted to inhibit CD36 

protein. However, it is necessary to conduct further 

studies using in vitro and in vivo approaches to prove 

the anti-foam cell formation activity of fatty acids of C. 
vulgaris. 

All of the fatty acids contained in Chlorella vulgaris 

have medicinal properties. There are thirteen 

compounds predicted to inhibit the formation of foam 

cells, namely myristoleic acid, hexadecadienoic acid, 

linolenic acid, palmitoleic acid, linoleic acid, 

heptadecenoic acid, oleic acid, eicosadienoic acid, 

nonadecenoic acid, gadoleic acid, heneicosanoic acid, 

brassidic acid, and nervonic acid. Among these thirteen 

compounds, Nervonic acid is predicted to have the 

highest potential in inhibiting the activity of proteins 

related to foam cell formation, such as CETP, LOX1, 

and ACAT1. Meanwhile, hexadecadienoic acid has the 

best potential as a CD36 protein inhibitor. 
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