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Abstract

Purpose: This study aims to determine the effect of walnut extract
(Canariumindica) on the total cholesterol levels of hyperglycemic Wistarrats
(Rattusnorvegicus L).

Methods: Experimental research with pre-post-test control design. The
samples in this study were 28 rats induced by alloxan to become
hyperglycemic. The test animals were divided into four groups, each
consisting of seven: negative control (Na CMC 1%), positive control
(metformin 150 mg / Kg BW), walnut extract group 300 mg / Kg BW (0.06g /
200gr BW), and extract 600 mg / Kg BW (0.12 / 200g BW). The intervention
was given walnut extract for 21 days. Total cholesterol levels were measured
by the Easytouch Multi-Monitoring System. This study used SPSS with paired
t-test and ANOVA test.

Result: The results showed a significant reduction in cholesterol levels in all
groups after treatment (p <0.05). There was a significant difference in the
reduction of total cholesterol levels between groups with a value of p = 0.037.
The results of the posthoc test showed a difference in the reduction in total
cholesterol levels between the 300 extract group, 1% Na CMC, and metformin
and the 600 extract group with 1% Na CMC p-value<0.05, there was no
difference between the 600 extract group and the metformin group. p> 0.05.
Walnutextractwaseffective in reducing alloxan-induced fasting blood sugar
levels of mice.

Conclusion: Total cholesterol levels in hyperglycemic rats experienced a
significant decrease after 21 days of intervention with walnut extract 300 and
600 mg/kg BW, but only walnut extract at a dose of 600 mg/kg BW had the
same effectiveness as metformin.

1. Introduction

Diabetes mellitusis a health problem in the 21st century. Globally, the prevalence of
diabetes in 2019 isaround 9.3%, and the latest estimate will increase by around 0.9% in
2035 to 10.2%. Hyperglycemicisan indicator of diabetes mellitus (Kaiser et al., 2018; Saeedi

et al., 2019).Hyperglycemia causes impaired carbohydrate and fat metabolism. Lipid

metabolism disorders caused by hyperglycemia are characterized by changes in the lipid

profile in the form of increased levels of Low-Density Lipoprotein (LDL), triglycerides,
total cholesterol, and decreased levels of Low-Density Lipoprotein (HDL) which are

commonly referred to as hyperlipidemia (Ladeska et al., 2017). Hyperlipidemia or

hypercholesterolemia is one of the abnormalities of the lipid fraction in the blood or better
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known as dyslipidemia, this condition occurs due to disorders of lipoprotein metabolism
which is often called the lipid triad which consists of increased concentrations of Very Low-
Density Lipoproteins (VLDL) or triglycerides, a decrease in High-Density Lipoprotein
concentrations (HDL), and the formation of atherogenic Low-Density Lipoprotein (LDL)
(Widhiantara, 2017).

Hyperglycemia and dyslipidemia are metabolic syndrome disorders associated with
dysfunction of the endocrine system clinically called diabetes mellitus (Amawi&Aljamal,
2012; Mohini et al, 2012; Liao et al., 2015). Diabetes mellitus occurs due to disruption of
insulin secretion, insulin action, or both. Insulin disruption will have an impact on cell
damage or the occurrence of an oxidative stress reaction (ROS) on the intracellularly. The
increase in oxidative stress reactions triggers an increase in stress) which can activate the
JNK and IKKp / NF-k3 pathways, and if this situation occurs continuously will lead to
insulin resistance. If there is insulin resistance, it will have an impact on glucose metabolism
where the stimulation of B cells produces large amounts of insulin, but if § cells are not able
to overcome this situation, there will be a disturbance in glucose tolerance which triggers an
increase in glucose in the blood. In addition to increasing blood glucose, insulin resistance
can reduce the activity of LPL (Lipoprotein lipase) which disrupts lipoprotein metabolism
causing an increase in total cholesterol (Liao et al., 2013; Krischer et al., 2017).

The content of walnuts has antioxidant compounds and unsaturated fatty acids that
can reduce oxidative stress in people with hyperglycemia (Djarkasih et al., 2011).
Antioxidant compounds and unsaturated fatty acids can be used as an inhibitory medium of
amylase and glucosidase, and as an inhibitor of glucose absorption in the intestine, jam is a
bioactive compound in walnuts that can stimulate insulin secretion and reduce hepatic
glucose output and can reduce FFA which induces the glucogenesis process. Due to insulin
resistance in the liver, muscles. (Kim et al., 2016). Although there have been many in vitro
studies on the content of bioactive compounds, research on the effects of walnuts on the
components of metabolic syndrome (fasting blood sugar and cholesterol) in experimental
animals. This study aims to determine the effectiveness of walnut extract on the components
of metabolic syndrome.

2. Material andMethods

Fresh walnuts (Canariumindica) are obtained from Selayar Regency, South Sulawesi
Province. Fresh walnuts that are still husked in the sun in a place that is protected from the

sun, then grind them into powder. The walnut powder is then soaked using 96% ethanol, then
stirred every 4 hours for 15 minutes, then soaked for 1x 24 hours (oneday). The results of the

first soaking are filtered using Whatman filter paper so that the dregs are obtained. After that,
the dregs from the first immersion are pre-soaked using 96% ethanol or remaceration. The
remaceration process was carried out 2 times. The results of the filtrate from all the soaks are

combined then evaporated using an evaporator at a temperature of 550 c, then in a water bath

with a temperature of 500c so that we get a reddish yellow thick extract.
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Preparation of Test Animals

The test animals used in this study were male Wistarrats (Rattusnorvegicus) 3-4
months old and weighing 180-270 grams. The test animals were obtained from the animal
house of the Faculty of Pharmacy, Hasanuddin University, which were adapted for 7 days
before intervention, and were given standard feed and drinking water adlibitium. The rats
were fasted for 8 hours before checking blood sugar.

Experimental Design

Twenty-eight male rats aged 3-4 months were acclimatized for one week and divided
into four groups. The test animals were made in hyperglycemic conditions using alloxan-
induced by intraperitoneal at 130 mg / Kg BW, with the previous condition fasting for 8
hours. Fasting blood sugar levels were measured 3-6 days after alloxan injection. Mice with
fasting blood sugar levels> 200 mg/dl were declared hyperglycemic and used for further
research. Walnut extract (300 and 600 mg / Kg BW) was administered daily for 21 days in
the intervention group.

The test animals were randomly divided into four groups as follows: negative control
group (KN) (Na CMC-1%), positive control (KP) (metformin 150mg / Kg rat BW), walnut
extract 300mg / Kg rat BW (EK1), and extract 600 mg / Kg BW of rats (EK2). During the
intervention process at week 3 or on day 15, and 18 interventions there were 3 mice from the
KN group (Na CMC 1%), KP (metformin 150Kg / BW), and EK2 group (walnut extract 600
mg / Kg BW) Each animal was included in the exclusion criteria (died during the
intervention) so that the number analyzed at the end of the study was 25 individuals. Total
cholesterol levels were measured using the Easytouch Multi-Monitoring System, on day 12,
day 15, day 36. Before the easy touch is used, the tool calibration is done first using a special
chip on the tool.
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Data Analysis

Data were analyzed using the SPSS program. The data analysis technique used was
paired t-test and ANOVA then followed by the LSD method which was used to determine
the differences between groups. The significance was set at p <0.05. Data presentation is

done in tables and graphs.

The ethical approval recommendation number in this study is 6107 / UN4.14.1 / TP
01.02 /2020 and the ethical approval protocol number is 10320045002.
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3. Results and Discussion

Graph 1. Changes in Total Cholesterol Levels
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In graph 1, there was an increase in total cholesterol after the rats were said to be
hyperglycemic with an average of 167 mg/dl to 218.50 mg/dl. After giving the intervention
for 21 days, all groups experienced a decrease in cholesterol levels. The average reduction
in cholesterol was 202.00 mg / dl to 136.33 mg / dl), the highest was in the KP group
(metformin 150mg / Kg BW) (54.00 mg / dl), and the lowest was in the KN group (Na
CMC 1%) (16.50mg / dl). Whereas for the EK1 and EK2 groups (extract 300 mg / Kg BW
and extract 600 mg / KgBB) respectively (24.71 and 52.16 mg / dL).

Table 1. Average Total Cholesterol Levels Pre and Post Before and After Intervention

between groups

Total Cholesterol Total Cholesterol
. p-
Grou Levels Levels (Intervention) value A P
P (Hyperglycemic) (3 weeks) * Value **
Mean = SD Mean = SD
KN 218,50 + 18,07 202,00 + 18,18 0,001 | [16,50 0.037
KP 194,33 + 32,65 140,33 + 28,18 0,01 | |54,00 '
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EK1 167,28 £ 29,31 142,57 £ 27,77 0,004 | |24,71
EK 2 188,50 £ 31,19 136,33 + 13,06 0,02 | |52,16

Source: Primary Data, 2020.

The results of the Paired T-Test for all groups, both the negative group, the positive
group, and the intervention group (extract 300 and extract 600) experienced a significant
decrease with a p-value <0.05. The negative control group has a p-value of 0.0001, then the
p-value of the positive control group is 0.004 and the provision of walnut extract at a dose of
300 and walnut extract at a dose of 600 each have a p-value of 0.004 and 0.02, therefore the
p-value the largest was the 600 extract group compared to other groups.

The highest increase was in total cholesterol in the positive group (metformin) (86
mg/dl to 399.83 mg/dl). Giving EK2 can reduce fasting blood sugar levels (399.83 mg/dl to
98.83 mg/dl normal). In the EK 1 group (extract 300mg / Kg BW) (69.71 mg / dl to 382.42
mg / dl), and after the intervention for 21 days there was a decrease in fasting blood sugar
levels to (134.71 mg / dl). The change in a reduction in the KP group (metformin 150 mg /
Kg BW) was not much different from the extract group. KP fasting blood sugar levels (77.66
mg/dl), post alloxan induction increased 4 times from early fasting blood sugar (368.33
mg/dl), and there was a decrease in fasting blood sugar to normal (85.33 mg/dl) for 21 days
of intervention. The KN group (Na CMC 1%) also experienced an increase in fasting blood
sugar (174 mg/dl) where the average initial blood sugar (74.83 mg/dl, became 248.83 mg/dl),
after treatment with Na CMC 1 % of the KN group experienced a change in decreasing
fasting blood sugar levels (41.55 mg/dl, to 207.33 mg/dl).

Table 2. Comparison between LSD (Least Significant

Difference) Advanced Test Groups

Intergroup Comparisons P-Value
EK 1 vs KN 0,571
EK 1 vs KP 0,053
EK 2 vs KN 0,025
EK 2 vs KP 0,903

Information: KN (Negative Control), KP (Positive Control) EK 1 (Walnut Extract
300), EK 2 (Walnut Extract 600)

ANOVA test showed that all groups experienced a significant decrease (p = 0.037). In
table 2, the results of the follow-up analysis of the LSD (Least Significant Difference) test
between EK1 (300 mg / Kg BW) and EK2 (600 mg / Kg BW) with the KP (metformin 150
mg / Kg BW) and EK1 (300 mg / Kg BW) groups ) with the KN group (NaCMC 1%) there
was no significant difference (p> 0.05), while the EK2 (600 mg / Kg BW) group with the KN
group (Na CMC 1%) had a significant difference (p <0.05).

Total cholesterol is the amount of cholesterol carried in all cholesterol-carrying
particles in the blood, including High-Density Lipoprotein (HDL), Low-Density Lipoprotein
(LDL), and Very Low-Density Lipoprotein (VLDL). Cholesterol is widely distributed in all
body cells, especially in nerve tissue (Naim et al., 2019).
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Some literature explains that functional food can improve metabolic disorders
including hyperglycemic without exception, walnuts, which contain antioxidant compounds
and unsaturated fatty acids. Walnuts contain flavonoids, polyphenols, and phenolics which
act as antioxidants to reduce oxidative stress in hyperglycemia (Aryaeian et al., 2017;
Djarkasih et al., 2011). The content of bioactive compounds such as antioxidants in some
extracts can reduce blood sugar levels through the regeneration process of pancreatic beta,
decrease gluconeogenesis, and inhibit alpha-glucosidase enzyme activity, and oxidative stress
(Farzaei et al., 2017; Rudianto, 2011).

During the three-week intervention, all groups experienced a significant difference in
total cholesterol levels between before and after the intervention where there was a decrease
in cholesterol levels with a value of p = 0.037. This research is in line with research
conducted by (Gunawan et al., 2017). that mice that have been through a high-fat diet process
and then given walnut extract for 28 days can reduce total cholesterol levels with a value of p
=0.013.

The decrease in total cholesterol levels in the 300 and 600 extract treatment groups
was due to walnut extract containing antioxidants. Based on a qualitative preliminary study, it
shows that walnut extract from selayar contains bioactive or antioxidant compounds such as
flavonoids, saponins, tannins, terpenoids, and alkaloids.

The mechanism of flavonoid compounds can reduce total cholesterol levels by
inhibiting 3-Hydroxy-3-Methyl-Glutaryl-CoenzymeA (HMG-CoA) reductase which causes a
decrease in cholesterol synthesis and increases the number of LDL receptors contained in the
hepatic cell membrane and extrahepatic tissue so that levels of Total cholesterol will
decrease, with a decrease in total cholesterol levels, the levels of LDL which function as a
means of transporting lipids in the blood will decrease (Millar et al., 2017). According to
Nurarifah (2011) flavonoids can reduce cholesterol levels by reducing HMG-CoA reductase
activity, reducing acyl-CoA cholesterol acyltransferase (ACAT) enzyme activity, and
reducing cholesterol absorption in the digestive tract.

The experimental animal group experienced changes in total cholesterol levels where
there was a decrease and there was no significant difference between the positive control
group, extract 300, and 600 in terms of reducing cholesterol levels. This research is in line
with research (Rochayati, 2018) which shows that metformin and giving yellow passion fruit
juice can reduce total cholesterol and blood triglyceride levels of alloxan-induced diabetic
mice which is then supported by other studies (Nugroho, 2013) which used positive control
of metformin and extracts. Rosella can reduce cholesterol levels in hyperglycemic rats
induced by alloxan. Metformin can reduce cholesterol levels to normal limits.

In addition to type 2 diabetes mellitus therapy (not dependent on insulin) which is
used as monotherapy when hyperglycemia, metformin can also increase the metabolism of
good fats in the liver (liver) and other tissues, including fatty acids and cholesterol system.
Insulin resistance that occurs can cause many abnormalities in lipids, including increased
total cholesterol, VLDL, and triglycerides, excess postprandial lipids, decreased HDL, and
LDL particles become denser (Citrin et al., 2017). The occurrence of insulin resistance will
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reduce the activity of lipoprotein lipase in adipose and muscle tissue so that the work of
insulin in suppressing triglyceride and cholesterol synthesis and decreasing insulin secretion
(Schofield et al., 2016). Metformin can increase insulin sensitivity in liver and peripheral
(muscle) tissue, allowing increased glucose uptake (Dipiro et al., 2014). However, in this
study, the analysis of fatty acids was not carried out in the walnut extract from Selayar, so an
assessment is needed in this regard.

4. Conclusion

In the study, it was concluded that all groups (Na CMC 1%, metformin (150 mg / Kg
BW), EK1 (walnut extract 300mg / Kg BW), and EK 2 (Extract 600mg / Kg BW) could
reduce total cholesterol levels from induced rats. alloxan after 21 days of intervention. The
highest decrease was in the metformin group and the lowest 1% Na CMC group and 600 have
the same ability to lower total cholesterol levels, while extract 600 is as effective as
metformin in reducing total cholesterol levels.
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