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Abstract 

Clitoria ternatea L., commonly known as butterfly pea flower, has gained attention as 

a potential agent in the prevention and treatment of atherosclerosis due to its rich 

content of bioactive compounds, such as anthocyanin, a type of flavonoid renowned 

for its potent antioxidant and anti-inflammatory properties, along with its ability to 

enhance the immune system. 

Objective: This study aimed to elucidate the positive impact of butterfly pea flower 

extract on atherosclerosis biomarker profiles. 

Methods: The approach framework used in this research was a true experimental 

laboratory with a Control Group Post-Test design. Obese male white rats were selected 

as the research subjects. Thirty-six obese white rats were randomly divided into six 

groups using the Completely Randomized Design (CRD) method. The data collected 

were VCAM and IL-6 levels from the blood serum of obese white rats tested using an 

ELISA photometer. The tunica intima thickness was measured using a microscope. 

Data were analyzed employing SPSS 18 software, utilizing one-way ANOVA 

statistical tests and post hoc Tukey tests. 

Results: The research showed that with the increase in Butterfly Flower Extract 

(BPFE) dose, there was a consistently lower level of inflammatory biomarkers, such 

as VCAM-1 and IL-6, compared to positive controls and other variations, as well as 

tunica intima thickness was thinning than others. A dose of 600 mg/kg BW (P3 group) 

had VCAM-1 levels up to 30.40 ± 6.71 ng/mL, IL-6 levels up to 17.70 ± 8.29 ng/mL, 

and tunica intima thickness up to 3.18 ± 1.24 µm. 

Conclusion: BPFE effectively lowers inflammatory biomarkers and thins the tunica 

intima thickness in obese white rats at 600 mg/kg BW dose. It may offer promising 

therapeutic potential in addressing atherosclerosis. 
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INTRODUCTION  

 In the modern era, obesity has emerged as a complex 

multifactorial disease of increasing concern. It is 

characterized by excessive adipose tissue accumulation 

in the body, resulting from an imbalance between caloric 

intake and expenditure. This condition poses immediate 

physical risks and significantly elevates the risk of 

various severe diseases, with atherosclerosis often 

referred to as the 'silent killer' due to its asymptomatic 

nature until advanced stages.1,2 Atherosclerosis, a highly 

hazardous arterial disease, is characterized by the 

progressive accumulation of atheromatous plaques on the 

arterial walls. This pathological process commences with 

the endothelial cell damage within the arteries, coupled 

with increased free radicals that oxidize low-density 

lipoproteins (LDL) into oxidized LDL (Ox-LDL). This 

initial step is a pivotal foundation for the subsequent 

stages of atherosclerosis.3–5  
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 Ox-LDL migrates to the sub-endothelial layer in 

conjunction with monocytes, transforming monocytes 

into macrophages, which subsequently phagocytize Ox-

LDL, forming foam cells.3,4 The accumulation of foam 

cells initiates the formation of fatty streaks within the 

arteries, consequently narrowing the arterial lumen and 

amplifying inflammation via the upregulation of pro-

inflammatory cytokines, such as Vascular Cell Adhesion 

Molecule-1 (VCAM-1), Interleukin-6 (IL-6), and Tunica 

Intima (TI) thickening. This intricate cascade of events 

underscores the dangerous nature of atherosclerosis.6 

 Presently, the treatment of atherosclerosis 

predominantly relies on pharmacological interventions 

involving drugs such as simvastatin. Although practical, 

prolonged usage of simvastatin is associated with severe 

adverse effects, including myopathy and kidney failure, 

underscoring the imperative need for safer therapeutic 

alternatives. One promising alternative is traditional 

herbal medicine, specifically the extract derived from the 

butterfly pea flower (Clitoria ternatea L.). Butterfly pea 

flower extract is rich in bioactive compounds, primarily 

anthocyanins belonging to the flavonoid family, 

renowned for their potent antioxidant and anti-

inflammatory properties. These compounds can fortify 

the immune system and mitigate inflammation within 

arterial walls.7,8 Numerous prior investigations have lent 

credence to the therapeutic potential of butterfly pea 

flower extract in managing diverse ailments. For 

instance, Maneesai et al.9 documented the efficacy of 

butterfly pea flower extract in ameliorating 

cardiovascular dysfunction and decreasing oxidative 

stress in nitric oxide-deficient hypertensive rats. 

Maulidy et al.10 also observed that butterfly pea flower 

extract could reduce total cholesterol levels in high-fat 

diet-induced obese rats (Rattus norvegicus L.). 

Furthermore, Widowati et al.11 research unveiled the 

promising utility of butterfly pea flower extract in 

treating diabetes mellitus and dyslipidemia. 

 The extraction process used the maceration method 

with ethanol as the solvent to obtain bioactive 

compounds from butterfly pea flowers. While 

maceration is effective, it has the drawback of being 

time-consuming and yielding low extraction efficiency. 

Therefore, a more efficient extraction approach, such as 

the sonication method, is needed. Sonication utilizes 

ultrasonic vibrations to facilitate the disruption of cell 

walls in the extracted sample, allowing the chemical 

components within to be removed more easily from the 

cells. Moreover, the sonication extraction process 

requires less time than conventional methods such as 

maceration and Soxhlet extraction.12 

 This study aimed to investigate the effect of butterfly 

pea flower extract (BPFE) administration on 

atherosclerosis biomarker analysis in obese rats, 

employing a more efficient extraction method to assist in 

identifying the therapeutic potential of butterfly pea 

flower extract in addressing atherosclerosis conditions in 

obese rats. 

 

MATERIALS AND METHODS  

Research Design 

 This study adopted a pure experimental design with a 

post-test-only control group approach to assess the 

impact of ethanol extract from butterfly pea flowers on 

obese male white rats. The research was conducted from 

March 2022 to February 2023 at the Organic Chemistry 

Laboratory and Pharmacology Laboratory, Faculty of 

Pharmacy, Institut Kesehatan Medistra Lubuk Pakam, 

Deli Serdang, Indonesia. This research has undergone 

ethical considerations and received approval from the 

Research Ethics Committee of Institut Kesehatan 

Medistra Lubuk Pakam (Ethical Clearance Number 

027.D/KEP-MLP/III/2022). 

 

Population and Samples 

 The research population was composed of obese male 

white rats (Rattus norvegicus L.). The sample consisted 

of 36 male white rats. Each sample had to meet precise 

inclusion criteria, which encompassed an initial body 

weight falling within the range of 180-200 grams, an age 

of 3-4 months at the study's commencement, a state of 

good health, and a Lee index > 300 as an indicator of 

obesity. Samples that did not survive during the study 

were excluded based on the predefined exclusion criteria. 

The research samples were allocated into six groups, each 

randomly comprising six white rats. Each group 

underwent specific treatment for 45 days. Further details 

regarding the treatments administered to each sample 

group can be found in Table 1. 

 

Preparation of High-Fat Atherogenic Diet (HFAD) 

 The high-fat diet used to induce obesity in male white 

rats consisted of goat fat 10%, cholesterol 1%, quail egg 

yolk 5%, cooking oil 1%, and standard feed. The HFAD 

Table 1. Sample Treatment Groups 

Group  Sample Code Treatment for 45 Days 

Negative Control NC Given standard feed  

Positive Control PC Given HFAD feed  

Na-CMC P0 Given HFAD feed with Na-CMC 1%  

BPFE-200 P1 
Given HFAD feed with Na-CMC 1% and BPFE at 200 mg/kg 

BW doses  

BPFE-400 P2 
Given HFAD feed with Na-CMC 1% and BPFE at 400 mg/kg 

BW doses 

BPFE-600 P3 
Given HFAD feed with Na-CMC 1% and BPFE at 600 mg/kg 

BW doses 

Notes: BPFE = Butterfly Pea Flower Extract, HFAD = High-Fat Atherogenic Diet,     Na-CMC = sodium carboxymethyl 
cellulose 
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was prepared by crushing the common feed using a 

grinder, sequentially adding goat fat 10%, cholesterol 

1%, quail egg yolk 5%, and cooking oil 1% to the feed. 

The mixture was stirred until well-distributed, reshaped 

using a noodle-making machine, and baked in an oven 

until fully cooked. 

 

Preparation of 1% Na-CMC Solution  

 Ten grams of sodium carboxymethyl cellulose (Na-

CMC) were dissolved in 200 mL of distilled water, 

heated, and allowed to float on the surface of the distilled 

water for approximately 15 minutes while stirring until 

a transparent and homogeneous mass formed. Then, 

distilled water was added to the mass until 1000 mL was 

obtained while continuously stirring. Na-CMC served as 

a hanging or stabilizing agent to prepare BPFE 

suspension to administer to white rats, keeping BPFE 

dispersed in the liquid and not settling. 

 

Preparation of Butterfly Pea Flower Extract (BPFE) 

Using the Sonication Method 

 The butterfly pea flowers (BPFE) of 2,000 g are 

thoroughly washed, dried under sunlight, placed in an 

oven at 105°C for 60 min to remove moisture, blended 

into a simplisia powder, and filtered through a 50-mesh 

sieve. The simplisia powder of 100 g was dissolved in 

500 mL of ethanol 96% and introduced into an ultrasonic 

batch operating at 42 KHz for 60 min. Next, it was 

filtered, resulting in a liquid extract, which was 

subsequently concentrated using a rotary evaporator at a 

temperature of 40°C. It was then dried using a water bath 

to yield a butterfly pea flower extract.13  

 

Preparation and Administration of Butterfly Pea 

Flower Extract Suspension  

 The BPFE suspension was prepared individually for 

each group at 200/400/600 mg/kg BW doses. The BPFE 

was calculated and mixed with a 1% Na-CMC solution 

to reach a volume of 42 mL, then stirred until 

homogeneous. This suspension was prepared for use 

over one week, with daily administration to white rats 

for seven days. The same preparation and administration 

of BPFE suspension were continued into the following 

week, lasting until day 45. 

 

Phytochemical Screening of Butterfly Pea Flower 

Extract 

 The phytochemical screening of butterfly pea flower 

extract involved several methods. Firstly, for alkaloid 

analysis, 2 mL of the extract solution was evaporated 

until residue formation, followed by dissolution in 5 mL 

of hydrochloric acid 2N, which was then divided into 

two reaction tubes. Tube one received three drops of 

Dragendorff's reagent, and tube two received three drops 

of Mayer's reagent. Orange and yellow precipitates 

indicated the presence of alkaloids. For flavonoid 

analysis, 1 mL of the extract was dissolved in 

concentrated acetone with borax and oxalic acid, heated, 

and mixed with ether. Yellow fluorescence under 366 

nm UV light indicated the presence of flavonoids. 

Saponin assessment involved vigorously mixing 10 mL 

of the extract and adding one drop of hydrochloric acid 

2N, with persistent foam after 10 minutes indicating the 

presence of saponin. The examination for tannins was 

conducted by reacting the BPFE with a ferric chloride 

solution of 10%, resulting in the formation of a greenish-

black color, which indicates the presence of tannins. 

Lastly, terpenoid analysis used the Lieberman-Burchard 

reaction: evaporating 2 mL of extract, dissolving the 

residue in 0.5 mL chloroform, adding 0.5 mL glacial 

acetic acid, and then 2 mL of concentrated sulfuric acid 

to observe a brown or purple ring at the interface, 

signifying the presence of terpenoids13,14. 

 

Measurement of Atherosclerosis Biomarker  

 This study measured atherosclerosis biomarkers, 

specifically the concentrations of VCAM-1 and IL-6 

taken from blood serum and the tunica intima thickness 

taken from the aorta in obese white rats. VCAM-1 and 

IL-6 measurements were conducted using enzyme-linked 

immunosorbent assay (ELISA) kits. Final absorbance 

was assessed using an ELISA photometer from Bio-Rad 

(Model 680) and then converted to ng/mL. Tunica intima 

thickness was measured using a microscope equipped 

with an ocular micrometer. 

 

Data Analysis 

 Data analysis was conducted using One-way 

ANOVA SPSS version 18. The significance level set was 

95% (α = 0.05). A p-value exceeding 0.05 signified the 

absence of a significant difference, while a p-value below 

0.05 signified a considerable difference. The analysis 

results were continued with the Post Hoc Tukey test. 

 

RESULTS  

Phytochemical Screening Results of Butterfly Pea 

Flower Extract 

 The phytochemical screening results using various 

reagents demonstrate that the butterfly pea flower extract 

contains bioactive compounds such as flavonoids, 

saponins, tannins, and terpenoids. It is evident in Table 2. 

Atherosclerosis Biomarkers Analysis of VCAM-1 in 

Obese White Rats  

 Obesity occurs due to the accumulation of excess fat 

in adipose tissue, causing atherosclerosis. 

Atherosclerosis triggers an inflammatory response, 

causing an increase in VCAM-1 levels. The impact of 

BPFE on VCAM-1 levels is presented in Table 3. 

Table 2. Phytochemical Screening Results of Butterfly Pea 

Flower Extract  

No 
Secondary metabolite 

compounds 
Result 

1 Alkaloids - 

2 Flavonoids + 

3 Saponins + 

4 Tannins + 

5 Terpenoids + 

Notes: (+) = contained in the extract 
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 Table 3 reveals that the mean VCAM-1 levels in the 

NC group were 28.33 ± 6.31 ng/mL, PC group were 

112.90 ± 51.44 ng/mL, and P0 group were 108.30 ± 

56.09 ng/mL. This study demonstrated that the higher 

the BPFE dose, the more significant the reduction in 

VCAM-1 levels. The 600 mg/kg BW dose (P3 group) 

showed a lower VCAM-1 level of 30.40 ± 6.71 ng/mL. 

The analysis demonstrated a significant difference 

among the treatment groups (ρ-value of 0.009), 

indicating that BPFE affected VCAM-1 levels in obese 

rats.  

 Tukey box plot (Figure 1) showed there were 

significant differences in the PC – P3 group (ρ = 0.046, 

ρ < 0.05) with an average difference in the VCAM-1 

level of 82,500. Meanwhile, the other groups did not 

show significant differences in VCAM-1 levels. These 

results indicate that differences in VCAM-1 levels only 

occurred in certain groups, while other groups did not 

show significant differences. 
 

Atherosclerosis Biomarkers Analysis of IL-6 in 

Obese White Rats  

 Obesity occurs because excess fat accumulation 

causes atherosclerosis, which, in turn, triggers an 

inflammatory response, resulting in increased IL-6 

levels. The impact of BPFE administration on IL-6 

levels in obese white rats is presented in Table 4. 

 
 

 

 

 Table 4 illustrates that the initial IL-6 levels were 

highest in the PC and P0 groups, while the NC group had 

the lowest. However, when the BPFE was given to obese 

rats, the IL-6 levels dropped. The most significant drop 

occurred in the P3 group, which got the highest extract 

dose. Statistical analysis confirmed that the BPFE 

significantly impacted IL-6 levels in obese rats, with IL-

6 levels measuring 17.70 + 8.29 ng/mL, which means 

there was a significant difference among the treatment 

groups (ρ-value of 0.006), indicating that BPFE affected 

IL-6 levels in obese rats. 

 In the Tukey box plot of IL-6 levels (Figure 2), there 

were significant differences in three groups, namely, the 

PC – P3 group (ρ = 0.016) with an average difference of 

77,950, and group P0 – P3 (ρ = 0.044) with an average 

difference of 67.575. Meanwhile, the other groups did not 

show significant differences in IL-6 levels. These results 

indicated differences in IL-6 levels in certain groups, 

while other groups did not show significant differences. 

Atherosclerosis Biomarkers Analysis of Tunica 

Intima in Obese White Rats  

 Atherosclerosis, caused by fat accumulation due to 

obesity, can trigger an inflammatory response that 

increases tunica intima thickness. Histological results of 

the aortic tunica intima in obese white rats are presented 

in Figure 3.  

 

 

Table 3. V-CAM Levels in Obese White Rats  

Group VCAM-1 Level (ng/mL) ρ-value 

NC 28.33 ± 6.31 

0.009 

PC 112.90 ± 51.44 

P0 108.30 ± 56.09 

P1 95.05 ± 14.58 

P2 73.00 ± 42.12 

P3 30.40 ± 6.71 

Notes: NC = Negative Control, PC = Positive Control, 
P0 = Na-CMC, P1 = Na-CMC + BPFE-200, P2 = Na-

CMC-BPFE-400, and P3 = Na-CMC+BPFE-600 

 

 
Figure 1. Tukey Box Plot of VCAM-1 in Obese White Rats 
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Table 4. IL-6 Levels in Obese White Rats after BPFE 

Administration 

Sample Code IL-6 Level (ng/mL) ρ-value 

NC 22.90 ± 4.22 

0.006 

PC 95.65 ± 10.86 

P0 85.28 ± 65.69 

P1 55.75 ± 15.91 

P2 44.25 ± 20.63 

P3 17.70 ± 8.29 

Notes: NC = Negative Control, PC = Positive Control, P0 

= Na-CMC, P1 = Na-CMC + BPFE-200, P2 = Na-CMC-
BPFE-400, and P3 = Na-CMC+BPFE-600 

 

 
Figure 2. Tukey Box Plot of IL-6 in Obese White Rats 
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 The NC group (Figure 3A) fed a standard diet 

showed aortic structures without atherosclerotic lesions. 

The endothelial and smooth muscle cell layers remained 

intact and organized with an intimal thickness of 4.77 ± 

2.00 µm. The PC group (Figure 3B) was exposed to 

HFAD with apparent atherosclerotic lesions 

characterized by the accumulation of macrophages, 

inflammatory cells, foam cells, fat accumulation in 

smooth muscle cells, and endothelial damage15. The 

thickness of the tunica intima in the PC group was 7.94 

± 0.61 µm. The P0 group (Figure 3C) showed a slight 

improvement in the aortic structure compared with the 

PC group, but some damage remained. The P1 group 

(Figure 3D) showed further progress in the aortic 

structure. The P2 group (Figure 3E) showed that the 

aortic structure continued improving. The P3 group 

(Figure 3F) showed that the aortic structure was restored 

without atherosclerotic lesions, accumulation of 

macrophages, foam cells, or accumulation of 

intracellular fat in smooth muscle cells. The endothelial 

and smooth muscle cell layers showed organized 

characteristics with an intimal thickness of 3.18 ± 1.24 

µm. 

 The effects of BPFE administration on tunica intima 

thickness in obese white rats are displayed in Table 5. 

 Table 5 shows that the NC group has an intima wall 

thickness of 4.75 ± 1.98 µm, while the PC group has a 

thickness of 7.92 ± 0.66 µm, and the P0 group has a 

thickness of 6.94 ± 1.99 µm. The PC group showed the 

thickest average intimal wall thickness, while the P3 

group had the thinnest average tunica intima thickness. 

After administering BPFE to obese white rats, the 

thickness of the tunica intima became thinner, whereas 

the P3 group at a dose of 600 mg/kg BW had a tunica 

intima thickness of 3.18 ± 1.24 µm. Further statistical 

analysis showed significant differences between 

treatment groups (ρ < 0.05) with a ρ-value of 0.001, 

indicating that BPFE affected the thickness of the intima 

in obese white rats. Next, data pairs that differ 

significantly or not are presented in Figure 4. 

 In the Tukey box plot of tunica intima thickness 

(Figure 4), there were some significant differences, 

namely between the PC – P3 group (p = 0.001) with an 

average difference in the tunica intima thickness of 4.765 

m, between the P0 – P3 (ρ = 0.012) with an average 

 

Figure 3. Histology of the Aortic Tunica Intima in the Obese White Rat of (a) NC, (b) PC, (c) P0, (d) P1, (e) P2, and (f) P3 

 

Table 5. Tunica Intima Thickening in Obese White Rats after BPFE Administration 

Group Sample Code Tunica Intima Thickness (µm) ρ-value 

Negative Control NC 4.77 ± 2.00 

0.001 

Positive Control PC 7.94 ± 0.61 

Na-CMC P0 6.92 ± 1.93 

BPFE-200 P1 6.49 ± 1.05 

BPFE-400 P2 4.87 ± 0.73 

BPFE-600 P3 3.18 ± 1.24 

 

 

 
Figure 4. Tukey Box Plot of Tunica Intima in Obese 
White Rats 
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difference in the tunica intima thickness of 3,740 m, 

and between group P1 – P3 (ρ = 0.031) with an average 

difference of the tunica intima thickness 3.310 m. 

Meanwhile, the other groups did not show significant 

differences in tunica intima thickness. The results of this 

study indicated significant differences in Tunica Intima 

thickness in certain groups, and these findings can be the 

basis for further research to understand the clinical 

implications. Additionally, the results of this study also 

noted differences in VCAM-1 and IL-6 levels between 

other groups, highlighting the complexity of the 

relationship in the context of this study. 

 

DISCUSSION  

Phytochemical Evaluation of Butterfly Pea Flower 

Extract 

Phytochemical screening of butterfly pea flower 

extract (Table 2) identified key bioactive compounds: 

flavonoids, saponins, tannins, and terpenoids. These 

findings align with Jeyaraj et al.16 research on butterfly 

pea flowers, which reported similar compounds. When 

exposed to the Lieberman-Burchard reagent, the extract 

exhibited intense yellow fluorescence under ultraviolet 

light, indicative of flavonoids, consistent with the Kumar 

& More17 study. Furthermore, the extract's reaction with 

2N hydrochloric acid produced a significant foaming 

response, confirming the presence of saponins. This 

observation echoes the findings of Manjula et al.18, who 

reported on the polar glycoside and nonpolar steroid 

compounds of saponins. In addition, the extract's 

interaction with FeCl3 reagent produced a dark green 

color, signifying tannin presence, correlating with Lijon 

et al.19, that tannins' phenolic compounds are water-

soluble and polar. Lastly, a brownish ring formed when 

the extract reacted with the Lieberman-Burchard 

reagent, indicative of terpenoid presence, in line with the 

findings of Ginting et al.20. Terpenoids, characterized by 

long hydrocarbon chains (C30), exhibit nonpolar 

characteristics and possess cyclic structures, such as 

alcohols, aldehydes, or carboxylic acids with -OH 

groups, rendering them semi-polar. These diverse 

bioactive compounds in butterfly pea flower extract hold 

promise for various potential health benefits and 

applications. 

 

Impact of Butterfly Pea Flower Extract on VCAM-1 

Levels in Obese Rats 

 The statistical analysis revealed a significant 

difference between the positive control and the 

administration of BPFE-200, BPFE-400, and BPFE-600, 

indicating that BPFE for 45 caused VCAM-1 to be lower 

than the positive control. The highest VCAM-1 levels 

were observed in the control group fed with HFAD or 

positive control groups. The administration of BPFE 

lowers the VCAM-1 level, where the higher the extract 

dose, the lower the VCAM-1 level. The results of the 

analysis showed that the BPFE-600 and the positive 

control showed significant differences in VCAM-1 

levels. This finding aligns with research by Maneesai et 

al.9, who reported that BPFE, which contains flavonoids, 

effectively improved cardiovascular dysfunction and 

oxidative stress due to a reduction in VCAM-1 levels in 

nitric oxide-deficient hypertensive rats. The lower 

VCAM-1 levels can be attributed to anthocyanin 

compounds in butterfly pea flower extract, a flavonoid 

known for its antioxidant and anti-inflammatory effects. 

Anthocyanins effectively inhibit enzymes involved in the 

inflammatory process, arachidonic acid metabolism, and 

LDL oxidation. This result is corroborated by the studies 

conducted by prior studies.21,22 

 

Impact of Butterfly Pea Flower Extract on IL-6 

Levels in Obese Rats 

 Our study showed that administration of BPFE-200, 

BPFE, 400, and BPFE-600 significantly lower IL-6 

levels compared with positive controls. This finding 

aligns with research conducted by Widowati et al.11, who 

reported that BPFE contains a bioactive flavonoid 

compound that functions as an antioxidant and anti-

inflammatory so that it can lower IL-6 levels in 

experimental rats with diabetes mellitus and 

dyslipidemia. Muniroh et al.23 also reported that BPFE 

has an anti-inflammatory function in leprosy, 

significantly reducing IL-6 levels. The reduction in IL-6 

levels can be attributed to bioactive flavonoids in BPFE, 

which act as antioxidants and anti-inflammatory agents. 

Flavonoids can capture free radicals, inhibit LDL 

oxidation, and protect endothelial cell integrity. This 

finding aligns with research conducted by prior studies24. 

Maneesai et al.9 also reported that the antioxidant 

properties of flavonoids prevent LDL oxidation and 

protect cell structures. Other studies by Rakha et al.15 and 

Yamin et al.25 also reported that flavonoids directly 

capture free radicals and stabilize reactive oxygen species 

(ROS) due to their hydroxyl groups, supporting the 

results of this study. The most significant results are 

observed at the BPFE-600 dose, as this dose possesses 

the optimal concentration to stimulate the desired 

biological response. According to Maneesai et al.9, 

variability in this response may be influenced by factors 

such as dosage, administration time, rat health 

conditions, and the variability in BPFE composition. The 

BPFE holds promising therapeutic potential in 

addressing atherosclerosis. The section contains various 

bioactive compounds, primarily flavonoids such as 

anthocyanin, known for their antioxidant and anti-

inflammatory properties. Flavonoids can protect arterial 

walls, inhibit LDL oxidation, and lower inflammation, all 

of which play roles in the prevention and treatment of 

atherosclerosis. 

 

Impact of Butterfly Pea Flower Extract on Tunica 

Intima Thickness in the Obese Rats 

 The outcomes signify the significant impact of BPFE 

administration on aortic thickness, with the most 

effective dose for reducing tunica intima thickness being 

600 mg/kg BW/day. This reduction can be attributed to 

flavonoids in BPFE, which function as antioxidants, 

inhibit LDL oxidation by macrophages, mitigate aortic 

thickening, and stimulate cellular immunity to prevent 

foam cell formation and smooth muscle cell proliferation 

within the tunica intima. These findings are consistent 

with studies by Ji et al.26 and Ahmed,27 which reported 

that flavonoids act as antioxidants and thins tunica intima 

thickness. Additionally, flavonoids exert anti-

inflammatory effects by inhibiting prostaglandin 

synthesis through cyclooxygenase inhibition, preventing 

the conversion of arachidonic acid into prostaglandins.  
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One of the weaknesses of this study is the relatively short 

duration of intervention in the animal model, and the 

BPFE dosage difference was quite wide (i.e., 200 mg/kg) 

instead of a smaller dosage difference (for instance, 

100mg/kg). There is a possibility that the dosage can be 

reduced is a smaller concentration difference or longer 

intervention duration is applied. Additionally, while the 

results suggest promising therapeutic potential, the long-

term effects and safety of using BPFE in humans must 

be explored in clinical trials. The implication of this 

research provides valuable insights into the potential of 

BPFE as a natural remedy for atherosclerosis and related 

cardiovascular issues. The ability of BPFE to effectively 

lower inflammatory biomarkers and improve aortic 

health in obese rats suggests its therapeutic promise. 

This research sets the stage for further exploration of 

BPFE as a complementary approach to human 

cardiovascular health, offering a potentially safer and 

more natural alternative to traditional medications. 

 

CONCLUSION  

 The butterfly pea flower (Clitoria ternatea L.) extract 

exhibits significant potential in reducing the levels of 

atherosclerosis biomarkers, including VCAM-1 and IL-

6 concentration and intimal tunica thickness in the aorta 

of obese male white rats. The research findings indicate 

that administering butterfly pea flower extract for 45 

days lowers VCAM-1 and IL-6 levels and thins the 

tunica intima thickness in obese white rats. The most 

effective dose in reducing intimal tunica thickness is 600 

mg/kg body weight daily.  

 This butterfly pea flower extract effectively treats 

various diseases and can be a safer therapeutic 

alternative than promising pharmacological drugs such 

as simvastatin. Although not statistically significant, the 

reduction in levels of VCAM-1, IL-6, and tunica intima 

with the use of Na-CMC needs to be studied more deeply 

regarding the effect of Na-CMC on atherosclerosis 

biomarker analysis. It is necessary to validate these 

findings and identify more detailed mechanisms behind 

the positive impact of butterfly pea flower extract on 

atherosclerosis. Further research is needed to validate 

these findings and determine the more complex 

mechanisms behind the positive effects of butterfly pea 

flower extract on atherosclerosis. 
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