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ABSTRACT 

 
Background: High-fat and high-fructose diet (HFHFD) is a major risk factor for obesity. Obesity causes adipocyte 
dysfunction, pro-inflammatory cytokines release, and insulin resistance. This leads to oxidative stress and impaired glucose 
metabolism, triggering cardiac remodelling (left ventricular hypertrophy). Sacha inchi oil (Plukenetia volubilis) is high in 
omega-3, omega-6, omega-9, and antioxidants, which can reduce left ventricular myocardial thickness. This study aimed to 
determine the effect of HFHFD and sacha inchi oil on left ventricular myocardial thickness.  
Methods: This study used an experimental design, post-test only control group, with 25 heart samples of Wistar rats, 
randomly divided into 5 groups (n=5). There were groups given a normal diet (KN0), HFHFD (KN-), and HFHFD with sacha 
inchi oil at doses of: 0.27 ml/200 g BW (KP1), 0.54 ml/200 g BW (KP2), and 1.08 ml/200 g BW (KP3).  
Results and discussion: Administration of HFHFD significantly thickened left ventricular myocardium of KN- (p=0.01) 
compared to normal diet (KN0) with an average thickness of 2980.05 ± 216.07 μm and 2443.17 ± 215.07 μm. Administration 
of sacha inchi oil (KP1, KP2, and KP3) significantly thinned left ventricular myocardium (p<0.01) compared to negative 
control group (KN-) with an average myocardial thickness of 2237.14 ± 222.29 μm; 1955.27 ± 317.35 μm; 1709.80 ± 137.16 
μm and 2980.05 ± 216.07 μm. 
Conclusion Based on the results, DTLF causes left ventricular myocardial thickening and administration of sacha inchi 
(Plukenetia volubilis) oil causes left ventricular myocardial thinning. Therefore, administration of sacha inchi (Plukenetia 
volubilis) oil has the potential to prevent myocardial thickening. 

Keywords : High-fat and high-fructose diet, Cardiomyopathy, Sacha Inchi Oil 
 
INTRODUCTION 

 

The prevalence of cardiometabolic syndrome, dyslipidemia, 

and obesity in Indonesia is 21.66%, 20% (aged 12-19 years), and 

33% (adults), respectively.
1,2

 Cardiometabolic syndrome 

encompasses the conditions of obese cardiomyopathy, insulin 

resistance, dyslipidemia, and hypertension. A high-fat and high-

fructose diet (HFHFD) is a major risk factor for cardiometabolic 

syndrome. Therefore, we can conclude that cardiometabolic 

syndrome, dyslipidemia, and obesity are major interrelated risk 

factors for cardiovascular disease (including obese 

cardiomyopathy), caused by chronic consumption of HFHFD.
3,4

  

Dyslipidemia is an imbalance in the lipid profile, 

characterized by increased triglycerides (serum TG ≥150 mg/dl), 

increased low-density lipoprotein (LDL ≥140 mg/dl), and 

decreased high-density lipoprotein (HDL <35 mg/dl for men and 

<40 mg/dl for women by WHO).
5
 HFHFD diet can cause 

dyslipidemia by promoting excessive lipogenesis from fructose 

and damaging the lipid profile (increasing LDL and TG and 

decreasing HDL) due to its high fat content. In dyslipidemia, the 

lipid profile is atherogenic, thus increasing the risk of 

cardiovascular disease. In this condition, abnormal fatty acid 

metabolism occur and apolipoprotein B (ApoB) is high. This 

causes inflammation of the tunica intima of blood vessels. 

Furthermore, LDL infiltration occurs, which adds to the damage 

by exacerbating the inflammatory reaction, oxidation, and 

macrophage infiltration, ultimately leading to atherosclerosis. 

Atherosclerosis causes myocardial infarction and accelerates 

cardiac aging and remodeling.
6–8

 

Obesity is defined by the World Health Organization 

(WHO) as a pathological condition characterized by abnormal 

(excessive) fat accumulation. Adipose tissue has endocrine and 

immune regulatory functions.
8
 A HFHFD diet results in adipocyte 

dysfunction (obesity) with chronic excess energy accumulation. 
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This excess energy is stored in fat, transforming adipocytes from a 

lean state to an obese state (adipocyte dysfunction). In obese state, 

adipocytes are exposed to chronic excess energy. This triggers 

proinflammatory immune cell infiltration through the release of 

proinflammatory factors by adipocytes and a decrease in anti-

inflammatory adipokines. These released proinflammatory factors 

are called adipocytokines (adiponectin, resistin, leptin, IL-6, IL-

1β, tumor necrosis factor-α (TNF-α), and other proinflammatory 

cytokines). Chronic inflammation leads to the production of 

reactive oxygen species (ROS). Without antioxidant to balance 

the ROS, oxidative stress will occur.
8,9

 Oxidative stress impacts 

the structure and function of the heart (cardiomyopathy). Other 

than that, Chronic inflammatory conditions cause lipotoxicity in 

non-fat tissues such as the liver and muscle, thereby impairing 

insulin sensitivity (insulin resistance).
6–8,10

 Insulin resistance will 

also disrupt glucose metabolism as energy for heart function, 

thereby worsening the cardiac remodeling process in the heart. 

This condition is termed as obesity cardiomyopathy.
7
 

Obesity cardiomyopathy manifests as left ventricular (LV) 

enlargement that can lead to heart failure and is a disorder 

resulting from cardiometabolic syndrome and obesity.
6,7,11

 

Obesity cardiomyopathy increases the risk of heart failure, 

generally in the form of coronary heart disease (CHD), which is 

the number one cause of death worldwide (17.9 million deaths per 

year).
12

 Therefore, cardiometabolic syndrome, dyslipidemia, and 

obesity increase the risk of heart failure by causing obesity 

cardiomyopathy.
8
 

One indicator used to detect structural abnormalities in the 

heart is measuring myocyte thickness. In obese cardiomyopathy, 

there is concentric thickening of the heart muscle layer. 

Concentric thickening of the heart muscle (hypertrophy) is 

associated with decreased heart function and is a cause of heart 

failure.
13–15

 

Herbal remedies for non-communicable diseases are being 

widely developed, including sacha inchi oil (Plukenetia volubilis). 

Sacha inchi oil contains high levels of omega-3, omega-6, omega-

9, and antioxidants. Each of these compounds contributes to the 

prevention of obese cardiomyopathy in its own way and acts 

synergistically with one another. Sacha inchi oil can balance lipid 

profiles, have anti-inflammatory effects, act as a radical 

scavenger, and enhance the effects of endogenous antioxidants.
16–

19
 Therefore, consuming sacha inchi oil can prevent obese 

cardiomyopathy. 

This study aimed to determine the effect of HFHFD and 

sacha inchi oil on left ventricular myocardial thickness. Through 

this research, we hope to contribute to a better understanding of 

the effect of HFHFD and sacha inchi oil towards myocardial 

structure (thickness) and provide preliminary data that may serve 

as a foundation for future research in this field. 
 
MATERIALS AND METHODS  
 

This is an experimental research with randomized 
post-test only control group design. This research is in vivo, 

using rats as subject. This study has received ethical 
feasibility by the Research Ethics Commission Unit, Faculty 

of Medicine, Udayana University, No. 
2368/UN14.2.2.VII.14/LT/2025. The experimental animals 

were randomly allocated into five experimental groups with 
following characteristics: Adult male Wistar rats (3-4 
months old) that weighed between 180-260 grams. The rats 
were treated and cared for in the Integrated Biomedical 

Laboratory, Faculty of Medicine, Udayana University. 
Preparation and examination of histological slides were 
conducted at the histology laboratory, Faculty of Medicine, 

Udayana University. 
ANIMAL MAINTENANCE 
 

The rats are acclimatized for 7 days and maintained 

under controlled environmental conditions (28°C and 50% 
humidity). The rats were placed in a 12-hour period without 
light in the morning, while the following 12 hours (at night) 
were illuminated with 10-watt lamp. If a rat was found to be 

sick, consultation to veterinarian is done immediately. 
During acclimatization, rats were given standard feed brand 
594 (contains 17.5-19.5% protein, 40-50% carbohydrate, 

3% fat, 8% fiber, 0.9% calcium and 0.6% phosphorus), 
which was given ad libitum at 20g/ day. Drinks were also 
given ad libitum. 

 

ALLOCATION OF SAMPLE GROUPS 
 

This study uses five groups. It was determined that the 
number of samples needed for each group was 5 animals 

based on Federer’s formula with the consideration of 10% 
mortality of experimental animals. The groups were divided 
as follows:  
a. Normal control (KN0): Normal control group was given 

standard food for 28 days 
b. Negative control (KN-): Negative control group was 

given high fat and fructose diet (HFHFD) and distilled 

water for 28 days. 
c. Treatment 1 (KP1): The treatment group 1 was given 

HFHFD and sacha inchi oil at a dose of 0.27 ml/200 g 

BB/day for 28 days. 
d. Treatment 2 (KP2): The treatment group 1 was given 

HFHFD and sacha inchi oil at a dose of 0.54 ml/200 g 
BB/day for 28 days. 

e. Treatment 3 (KP3): The treatment group 1 was given 
HFHFD and sacha inchi oil at a dose of 1.08 ml/200 g 
BB/day for 28 days. 

 
TREATMENT 
 

After the adaptation period, on day 8, the normal 

control group (KN0) was given a normal diet, the negative 
control group (KN-) was given HFHFD, and the treatment 
group (KP1, KP2, KP3) was given HFHFD and sacha inchi 
oil (SIO) at the following doses: 0.27 ml/200 g body weight 

per day, 0.54 ml/200 g body weight per day, and 1.08 
ml/200 g body weight per day. The mice were weighed 
weekly to adjust the dosage to their body weight in 

anticipation of any weight gain during treatment. The 
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remaining feed was weighed daily to determine the amount 
of food left over. 

The high-fat diet was a combination of 85% standard 
feed, 15% lard, and duck egg yolk. The standard feed was 
brand 594. The lard was heated until melted and 
administered at a rate of 3 ml per duck egg per day, mixed 

with the feed. Duck eggs were cooked and the yolk was 
removed, administered at a rate of 2 ml per duck egg per 
day by tube once daily at 4:00 PM. A standard diet of 20 

grams per rat per day was provided in the morning. 
Drinking water mixed with 30% fructose was provided ad 
libitum (100 ml of 55% fructose + 80 cc of distilled water = 

180 ml of 30% fructose). 
The sacha inchi oil used was a product under the brand 

name "Sacha Inchi Oil," produced by House of Sachi, 
Cikarang, West Java, with registration number P-RIT 

8063216010289-27. The rats were administered orally via a 
tube once daily at 8:00 a.m., at doses of 0.27 ml per 200 g of 
body weight per day, 0.54 ml per 200 g of body weight per 

day, and 1.08 ml per day for 28 days. An eight-hour interval 
between the administration of the sacha inchi oil and the 
high-fat diet was provided. 

 
EUTHANIZATION OF THE SAMPLE  
 

On the 29th day, euthanasia was performed using 10% 
ketamine HCL at a dose of 0.2 ml/200 g of mouse body 

weight. The heart was collected and stored in formalin 
before being paraffinized. The mice were then burned in 
accordance with ethical procedures. 

 
HEMATOXYLIN EOSIN STAINING 
 

The organs (hearts) were prepared in paraffin blocks, 
sliced with a microtome at a thickness of 4 µm to allow 

transverse viewing of the heart. The sliced tissue underwent 
deparaffinization with xylene I and II solutions for 5 
minutes each. The slides are the dehydrated in ethanol I and 

II for 5 minutes each, then rinsed with water for 1 minute. 
After dehydrated, the slides were stained with hematoxylin 
for approximately 15 minutes and were rinsed with water to 
stain the cell nuclei. The slides were then stained with eosin 

for approximately 4 minutes and rinsed with water to stain 
the cytoplasm. The slides were rehydrated by immersing 
them in 70%, 80%, and 96% alcohol for 3 minutes each. 

The slides were then immersed in xylene for 3 minutes. The 
slides were dried and were applied an adhesive, then 
covered by coverslip. 

 
HISTOLOGICAL PBSERVATIONS 
 

The histological slides of the heart were observed 
using a binocular microscope (Olympus CX21) with 12.5x 

magnification in 5 fields of view (apical, mid-lateral, basal 
lateral, septal, and basal septal) on each sample preparation 
connected to an Optilab® camera. In each field of view, left 

ventricular myocardial thickness was measured 5 times, 
then averaged using Image Raster® software. The results 

from the 5 fields of view were then averaged again to obtain 
the myocardial thickness in each sample. 

After the adaptation period, on day 8, the normal 
control group (KN0) was given a normal diet, the negative 

control group (KN-) was given HFHFD, and the treatment 
group (KP1, KP2, KP3) was given HFHFD and sacha inchi 
oil (SIO) at the following doses: 0.27 ml/200 g body weight 

per day, 0.54 ml/200 g body weight per day, and 1.08 
ml/200 g body weight per day. The mice were weighed 
weekly to adjust the dosage to their body weight in 

anticipation of any weight gain during treatment. The 
remaining feed was weighed daily to determine the amount 
of food left over 
 
HISTOLOGICAL OBSERVATION 
 

Histological slides of the heart were observed using a 

binocular microscope (Olympus CX21) with 12.5x 
magnification in 5 fields of view (apical, mid-lateral, basal 
lateral, septal, and basal septal) on each sample preparation 

connected to an Optilab® camera. In each field of view, left 
ventricular myocardial thickness was measured 5 times, 
then averaged using Image Raster® software. The results 
from the 5 fields of view were then averaged again to obtain 

the myocardial thickness in each sample. 
 

DATA ANALYSIS 
 

The average myocardial thickness of each sample is 
presented in micrometer (μm). The data is numerical (ratio). 
Using SPSS 26.0 software, descriptive and analytical 
statistical analysis was done to evaluate variations of 

myocardial thickness. Descriptive analysis that was done to 
the samples are: Mean, standard deviation, median, 
minimum, and maximum values of left ventricular 

myocardial thickness data. The data are presented in tables 
and graphs. 

The analytical statistical tests used were a parametric 

one-way ANOVA test and a post-hoc analysis using the 
LSD test to determine differences between groups and 
determine the most likely cause of the thinnest left 
ventricular myocardial thickness. The parametric test was 

performed because the data were normal when tested using 
the Shapiro-Wilk test (small sample size). The LSD test was 
performed because the data distribution was homogeneous 

when tested using Levene's test. 
 

RESULT 
  

The samples were first analyzed descriptively. Figure 1 

shows sample measurements in each group (apical view) and 
table 1 displays results of the average left ventricular myocardial 
thickness in each group.  
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Figure 1.  Apical histology image of the left ventricle of each group at 12.5x magnification 
 

Based on figure 1, we can see a trend that if given 

HFHFD alone (KP), the myocardium thickened, but if given 

sacha inchi oil (KP1, KP2, KP3), the myocardium thinned 

as in KN (given nothing). 

The results of the average left ventricular thickness in 

the five groups showed that the highest average left ventricular 

thickness in the sample was in the KN- group with an average of 

2980.05 ± 216.07 μm and the lowest in the KP3 group with an 

average of 1709.80 ± 137.16 μm. 

Table 1.  Descriptive Analysis Results of Left Ventricular Myocardial Thickness after Administration of Sacha Inchi Oil 

(Plukenetia volubilis) 

Group Mean S.D (μm) Minimal Maximal 

KN0 2443,17  215,07 2658,24 2228,10 

KN- 2980,05  216,07 3196,57 2764,43 

KP1 2237,14  222,29 2459,43 2014,85 

KP2 1955,27  317,35 2272,62 1637,92 

KP3 1709.80  137,16 1846,96 1572,64 

                                                      S.D: Standard deviation. 

The normality test used on a total of 25 samples was the 
Shapiro-Wilk Test. Result showed normal distribution (p value > 
0.05) in all groups. Data homogeneity testing using the Levene 

Test obtained homogeneous data, with a p value > 0.05. The 
results of data normality and homogeneity can be seen in Table 2. 

 

                                    Table 2.Results of data normality and homogeneity of left ventricular  

myocardial thickness 
Group Normality Test Homogeneity Test 

KN0 p=0,311  

KN- p=0,234  

KP1 p=0,290 p=0,105 
KP2 p=0,299  

KP3 p=0,213  

 
The left ventricular myocardial thickness data were 

normally distributed and the data variance was homogeneous, 

therefore the hypothesis test was continued with a one-way 
ANOVA test with a post-hoc LSD Test. The results of the one-
way ANOVA test of left ventricular myocardial thickness showed 

a value (p<0.05), which indicates a statistically significant 
difference in the average left ventricular myocardial thickness 

between groups (at least 1 pair), which can be seen in Table 3. 

 

Table 3. Results of Analysis of Differences in Mean Left Ventricular  

Myocardial Thickness between Groups 
Group Number of Samples (Mean  S.D) μm P value 

KN0 5 2443,17  215,07  

KN- 5 2980,05  216,07  

KP1 5 2237,14  222,29 0,01 

KP2 5 1955,27  317,35  

KP3 5 1709.80  137,16  

                                                          S.D: Standard deviation. 
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Results of the one-way ANOVA test had a p-value <0.05, 
thus a post-hoc analysis was conducted to determine significant 

differences between groups. Two pairs of groups showed no 
significant differences, namely KN0 and KP1, and KP2 and KP3 

(p>0.05). Sorting myocardial thickness from thickest to thinnest 
resulted in KN- > KN0 = KP1 > KP2 = KP3. The results of the 

post-hoc analysis can be seen in Table 4. 

 

                                                   Table 4.  Results of post-hoc LSD test of the mean left ventricular myocardial  

                                                                    thickness between groups 

Group Mean Differences 
95%CI 

P 
Minimum Maximum 

KN0 vs KN- -536,87 -838,80 -234,95 0,001 

KN0 vs KP1 206,03 -95,89 507,96 0,170 

KN0 vs KP2 487,90 185,98 789,83 0,003 

KN0 vs KP3 733,37 431,45 1035,29 <0,001 

KN- vs KP1 742,91 440,99 1044,84 <0,001 

KN- vs KP2 1024,77 722,85 1326,70 <0,001 

KN- vs KP3 1270,24 968,32 1572,17 <0,001 

KP1 vs KP2 281,86 -20,06 583,79 0,066 

KP1 vs KP3 527,33 225,40 829,26 0,002 

KP2 vs KP3 245,47 -56,46 547,39 0,105 

 

DISCUSSION 
 

Research findings support the hypothesis that a high-fat and 
fructose diet (HFHFD) results in a thicker left ventricular 

myocardium in male Wistar rats (Rattus norvegicus) compared to 
a normal diet. Post-hoc test results showed that the left ventricular 
myocardial thickness in the group fed a DTLF (KN-) was 

significantly thicker (p=0.001) than in the group fed a normal diet 
(KN0) (2980.05 ± 216.07 vs. 2443.17 ± 215.07 μm). This finding 
which is consistent with previous studies by Kang et al., 2015, 
showing that giving high fat diet significantly thickens the left 

ventricular posterior diastolic thickness (p<0.05). Therefore, Kang 
et al.'s study aligns with the authors' research.

20
 

A high-fat and high-fructose diet is a risk factor for 

cardiometabolic syndrome, obesity, and dyslipidemia. This results 
in adipocyte dysfunction, resulting in increased adipocytokines, 
which cause systemic chronic inflammation and insulin 
resistance, which disrupts glucose metabolism.

8,21
 Chronic 

inflammation and impaired glucose metabolism cause obese 
cardiomyopathy through the mechanism of excessive free radical 
generation, resulting in oxidative stress. In conditions of oxidative 

stress and excessive inflammation, cardiac remodeling occurs as a 
compensatory mechanism. Hemodynamic changes occur as a 
consequence of cardiac remodeling and also act as a factor that 

exacerbates remodeling. In obese cardiomyopathy, cardiac 
remodeling manifests as left ventricular enlargement (LVH). 
Therefore, the histological findings of this study are in line with 
existing theories.

6–8
 

Research findings support the hypothesis that oral 
administration of sacha inchi oil (Plukenetia volubilis) at a dose of 
0.27 ml/200 g BW causes the left ventricular myocardium to be 

thinner in the hearts of male Wistar rats (Rattus norvegicus) given 
a high-fat and fructose diet (HFHFD). Post-hoc test results 
showed that the left ventricular myocardial thickness in treatment 

group 1 (KP1) which was given HFHFD and sacha inchi oil at a 

dose of 0.27 ml/200 g BW was significantly thinner (p<0.001) 
compared to the treatment group (KN-) which was given HFHFD 
alone (2237.14 ± 222.29 vs 2980.05 ± 216.07 μm).  

This finding is consistent with previous studies by Habicht 
et al., 2020, showing that docosahexaenoic acid in low dose   
(supplementation) reduces mRNA expression of TNF-alpha, IL-

10 and improves ejection fraction (p<0.05). Sacha inchi oil 
contains high level of omega-3. Omega-3 is a precursor of 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA); 
consequently it has similar benefits. Those findings indicate that 

docosahexaenoic acid (also implies for omega-3) reduces 
inflammation and improves heart function. Therefore, Habicht et 
al.'s study aligns with the authors' research.

22
 

The high omega-3, omega-6, omega-9, and antioxidant 
content of sacha inchi oil contributes to the prevention of obesity 
cardiomyopathy, as measured by left ventricular myocardial 

thickness. The synergistic effect of omega-3, omega-6, omega-9, 
and antioxidants (tocopherols, flavonoids, and phenolics) can 
balance LDL and TG levels, and increase HDL. By balancing the 
lipid profile, sacha inchi oil can have anti-inflammatory and anti-

radical effects (preventing oxidative stress).
23,24

 The anti-
inflammatory and anti-radical properties of sacha inchi oil can 
prevent cardiac remodeling, thereby minimizing the occurrence of 

left ventricular hypertrophy (cardiomyopathy).
17,25,26

 At the 
appropriate dose, sacha inchi oil can achieve a synergistic effect in 
preventing obesity cardiomyopathy (cardioprotective) if the 

omega-6 to omega-3 ratio is ideal/low (1:1).
16,27

 The omega-6 to 
omega-3 ratio in sacha inchi oil is 1:1.

28
 Therefore, sacha inchi oil 

can reduce left ventricular thickness in rats given DTLF when 
administered at the appropriate dose. 

The supplementation/low dose administered in this study is 
half the reference dose of sacha inchi oil for adult humans (70 kg). 
The reference dose of sacha inchi oil for adult humans is 30 

ml/day, so the supplementation dose for adult humans is 15 
ml/day.

29
 When converted to a rat dose (200 g) with a conversion 
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factor of 0.018, the supplementation dose is 0.27 ml/200 g body 
weight/day.

28
 Therefore, the administration of sacha inchi oil is in 

accordance with the supplementation dose, so sacha inchi oil can 
reduce left ventricular thickness and prevent cardiovascular 
disease. 

Research findings support the hypothesis that oral 

administration of sacha inchi oil (Plukenetia volubilis) at a dose of 
0.54 ml/200 g BW causes the left ventricular myocardium to be 
thinner in the hearts of male Wistar rats (Rattus norvegicus) given 

a high-fat and fructose diet (HFHFD). Post-hoc test results 
showed that the left ventricular myocardial thickness in treatment 
group 2 (KP2) which was given HFHFD and sacha inchi oil at a 

dose of 0.54 ml/200 g BW was significantly thinner (p<0.001) 
compared to the treatment group (KN-) which was given HFHFD 
alone (1955.27 ± 317.35 vs 2980.05 ± 216.07 μm).  

This finding is consistent with previous studies by Ambulay 

et al., 2021, showing sacha inchi oil at a dose equivalent to the 
standard reference dose significantly reduces leptin, increases 
antioxidant recution activity, and increases the level of 

endogenous antioxidant (SOD) (p<0.05). Those findings indicate 
that sacha inchi oil significantly improves adipocytokines, 
improves antioxdiant activity, and has synergic effect towards 

endogenous antioxidant, which as a result give a cardioprotective 
effect. Therefore, Ambulay et al.'s study aligns with the authors' 
research.

30
 

The standard dose administered in this study is the reference 

dose for sacha inchi oil administration in adult humans (70 kg). 
The reference dose for sacha inchi oil administration in adult 
humans is 30 ml/day.

29
 When converted to a rat dose (200 g) with 

a conversion factor of 0.018, the standard reference dose is 0.54 
ml/200 g body weight/day.

28
 Therefore, the administration of 

sacha inchi oil meets the standard reference dose, suggesting that 

sacha inchi oil can reduce left ventricular thickness and prevent 
cardiovascular disease. 

Research findings support the hypothesis that oral 
administration of sacha inchi oil (Plukenetia volubilis) at a dose of 

1.08 ml/200 g BW causes the left ventricular myocardium to be 
thinner in the hearts of male Wistar rats (Rattus norvegicus) given 
a high-fat and fructose diet (HFHFD). Post-hoc test results 

showed that the left ventricular myocardial thickness in treatment 
group 3 (KP3) which was given HFHFD and sacha inchi oil at a 
dose of 1.08 ml/200 g BW was significantly thinner (p<0.001) 
compared to the treatment group (KN-) which was given HFHFD 

alone (1709.80  ± 137.16 vs 2980.05 ± 216.07 μm).  
This finding is consistent with previous studies by 

Chrysohoou et al., 2016, included 205 patients with compensated 

chronic heart failure due to ischemic heart failure (IHF) or dilated 
cardiomyopathy (DCM) NYHA classification I-III under optimal 
medical care. Participants were randomly assigned 1 to 1 to 

receive 1000 mg omega-3-PUFA supplementation (high dose) or 
no supplementation, in a non-blinded manner. Echocardiographic 
assessments were performed at the first visit and 6 months later. 
The study showed that omega-3 at high dose significantly reduces 

BNP levels (p=0,001), reduces left ventricular end-diastolic 
(p=0,047) and end-systolic volume (p=0,001), reduces left atrial 
maximal diameter (p=0,004), and improves left atrial ejection 

fraction (p=0,021). Those findings indicate that omega-3 (which 

are abundant in sacha inchi oil) reduces risk of heart heart failure, 
improves heart function, and improves heart structure. A decrease 

in BNP levels indicates a decrease in heart failure biomarker 
levels (indicating improved heart health). Furthermore, a decrease 
in end-diastolic and end-systolic dimensions, a decrease in 
maximum diameter, and an improved ejection fraction indicate 

improved heart function and left ventricular structure 
(cardioprotective effect). Therefore, Chrysohoou et al.'s study 
aligns with the authors' research.

31
 

The high dose administered in this study was twice the 
reference dose for sacha inchi oil in adult humans (70 kg). The 
reference dose for sacha inchi oil in adult humans is 30 ml/day, so 

the high dose for adult humans is 30 ml/day.
29

 Converting this 
dose to a rat dose (200 g) with a conversion factor of 0.018 yields 
a supplemental dose of 1.08 ml/200 g body weight/day.

28
 

Therefore, the administration of sacha inchi oil is in accordance 

with the supplementation dose, so that sacha inchi oil can reduce 
the thickness of the left ventricle and prevent cardiovascular 
disease. 

 
SUMMARY 
 

Based on the research results, the administration of sacha 
inchi oil to rats fed a high-fat and fructose diet (HFHFD) for 28 
days resulted in the following conclusions: 
a. A high-fat and fructose diet (HFHFD) resulted in a thicker left 

myocardium in the hearts of male Wistar rats (Rattus 
norvegicus) compared to those on a normal diet. 

b. Oral administration of sacha inchi oil (Plukenetia volubilis) at 

a dose of 0.27 ml/200 g body weight/day resulted in a thinner 
left ventricle in the hearts of male Wistar rats (Rattus 
norvegicus) fed a high-fat and fructose diet (HFHFD). 

c. Oral administration of sacha inchi oil (Plukenetia volubilis) at 

a dose of 0.54 ml/200 g body weight/day resulted in a thinner 
left ventricle in the hearts of male Wistar rats (Rattus 
norvegicus) fed a high-fat and fructose diet (HFHFD). 

d. Oral administration of sacha inchi oil (Plukenetia volubilis) at 
a dose of 1.08 ml/200 g BW/day caused a thinner left 
ventricle in the hearts of male Wistar white rats (Rattus 

norvegicus) given a high fat and fructose diet (HFHFD). 
 

SUGGESTION 
 

Based on the results and findings obtained in this study, the 

authors recommend: 
a. Further research is needed regarding the toxicity test of long-

term administration of sacha inchi (Plukenetia volubilis) oil in 

a high-fat and fructose diet (HFHFD). 
b. Further research is needed regarding left ventricular 

myocardial measurements using stereohistology methods in 
the administration of sacha inchi (Plukenetia volubilis) oil in a 

high-fat and fructose diet (HFHFD). 
c. Further research is needed on left ventricular function in the 

administration of sacha inchi (Plukenetia volubilis) oil in a 

high-fat and fructose diet (HFHFD). 
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