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Abstract

This study was conducted to investigate the effect of different levels
of the red dragon (Hylocereus polyrhizus) fruit (RDF) powder (5%,
7.5%,10 & 15%) on hypercholesterolemic male albino rats. The study
included 10 white male albino rats, weighing about (160£15g), which were
divided into (6) equal groups, each group (10) rats, one was kept as control
(-ve) group, while the other (5) groups were induced hypercholesterolemic
fed on basal diet containing cholesterol (1.5%) and bile salt (0.25%) for
two weeks to induce hypercholesterolemia. Some biochemical analyses
including, lipid profiles, liver enzymes, kidney functions and glucose level
were analyzed. Data also showed a significant decrease in lipid profiles
total cholesterol, triglycerides, low density lipoprotein cholesterol and very
low density lipoprotein cholesterol in all treated groups, as compared to the
positive control group, while high density lipoprotein cholesterol level
increased. liver enzymes, kidney functions, serum glucose level decreased
when compared with control positive. Therefore, red dragon fruit powder
especially with a 15% level improved all tested biochemical analyses and
could be considered therapeutic means for the treatment of
hypercholesterolemia rats.
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Introduction

Dragon fruit or pitaya is a plant that belongs to the Cactaceae
family. It grows widely in tropical areas such as Southeast Asia,
Mexico, Cambodia, Indonesia, Australia and the United States. It has
widely used in the fields of food, therapy and medicine (Mihir et al.,
2023). Red pitaya fruit is organically grown without the use of any
pesticide and chemical fertilizers. Red pulp of pitaya fruit has
generated a lot of interest as a source of natural red color for the food
coloring, cosmetic industry and health potential for improving
eyesight and preventing hypertension and combat anemia (Stintzing
et al., 2022). The red dragon fruit, also known as the Hylocereus
polyrhizus, has recently attracted attention stemming from farmers
and consumers, and it is now found in exotic fruit markets around the
world (Yadav et al., 2024). Dragon fruit (Hylocereus spp.) has been
known to be a rich source of bioactive compounds, such as
anthocyanins, betacyanin, betaxanthin and other phenolic substances
(Tran et al., 2025).
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Fig. (1): Distribution of red dragon fruit around the world (Yadav et al., 2024)

Heryani, (2016) not only for its famously attractive purple-red
color or its economic value as products but also for its highly active
biological compounds that include antioxidant, anti-inflammatory,
anti-microbial (Febrianti et al., 2013). Red dragon fruit is a plant that
is used as a source of antioxidants. It is believed to reduce cholesterol
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levels, balance blood sugar levels, prevent colon cancer, and increase
fertility. In addition, red dragon fruit seeds also contain unsaturated
fats which are needed in the maturation process of spermatozoa
(Ortiz et al., 2012). It also has the ability to inhibit the growth of
cancer cells and has an anti-diabetic Kim et al., (2011) as well as an
anti- atherosclerotic effect. Moreover, it has the ability to protect the
liver and kidneys (reno and hepato-protection according to
(Hernawati et al., 2018). The importance of effective phytochemical
bioactive compounds in the pulp of the red dragon fruit like
polyphenols, flavonoids, and vitamins A, C & E. As they are
antioxidants, they are able to assist with the balancing of oxidative
stress, which the body is constantly exposed to the environmental and
food system, especially foods with food additives, including
preservatives (Armutcu et al., 2018 and Mildred et al, 2025).

Red dragon fruit has various ingredients like saponins, and

triterpenoids that work to inhibit HMG-CoA reductase. Phenol,
betacyanins and ascorbic acid neutralize free radicals and peroxide
radicals so that oxidative stress decreases. Flavonoids directly donate
hydrogen ions to stabilize free radicals and indirectly stimulate
antioxidant gene expression. In addition, flavonoids increase the
secretion of the bile that can reduce cholesterol levels in the body (Shi
et al., 2024).
Lugo-Radillo et al., (2012) proved that dried dragon fruit with a dose
of 9.6 mg/kg BW/day for 28 days in mice can improve lipid profile
in dyslipidemia. All hypercholesterolemic groups that received red
pitaya supplementation (0.5%, 0.38% and 1.17% daily diet) have high
antioxidant properties and showed a good result in managing lipid
profile. It was suggested that the consumption of red pitaya
demonstrated the potential to reduce dyslipidemia and play a role in
the prevention of cardiovascular disease (Khalili et al., 2009).
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Hyperlipidemia is a condition of increased blood lipid levels
characterized by increased levels of total cholesterol, low- density
lipoprotein (LDL), and triglycerides in the blood that exceed normal
limits. The normal condition of total cholesterol is amounting to 10 -
54 mg/dl (Agustina, 2023). Then in a study conducted by Bashandy
(2007), it was reported that the normal condition of triglycerides in
rats was 27.89-29.44 mg/dl, and a study conducted by Gani et al.,
(2013) reported that the normal threshold for LDL in mice was 7 -
27.2 mg/dl. Hyperlipidemia is considered one of the major risk factors
causing cardiovascular diseases (CVDs). CVDs account for one-third
of total deaths around the world, it is believed that CVDs will turn out
to be the main cause of death and disability worldwide by the year
2020 (Jorgensen et al., 2022).

Lipids are compounds that have an important role in cell
structure and function. The main plasma lipids consist of cholesterol,
triglycerides, phospholipids, free fatty acids. These hydrophobic
lipids in the circulation are in the form of a lipid- protein or
lipoprotein complex. Plasma lipoproteins consist of Kilomicrons,
very low-density lipoprotein (VLDL), LDL, and high-density
lipoprotein (HDL). The composition and function of each lipoprotein
are different (Guyton and Hall, 2007). Obesity contributed to double
the burden of diseases particularly diabetes (44%), ischemic heart
diseases (23%), and certain types of cancer (7-41%) (Bull et al.,
2007).

Hyperlipidemia that occurs in the body is a free radical that will
cause the formation of lipid peroxidation products such as
malondialdehyde (MDA). MDA levels are widely used as biomarkers
for assessing oxidative stress in the biomedical field. Lipid
peroxidation is an indicator of tissue damage caused by free radical
activity (Zorawar et al., 2014). A high-fat diet in mice can lead to
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hypercholesterolemia, which plays an important role in increasing the
production of free radicals and the mismatch of lipid peroxide
development at the tissue level, which will cause changes in
spermatozoa morphology (Harini, 2009). The increase in cholesterol
levels plays a role in producing free radicals which are accelerated by
oxidative stress reactions. Reactive oxygen

species (ROS) can cause damage to biological macromolecules
including oxidation of low-density lipoproteins (oxidized-LDL),
triglycerides, endothelial dysfunction and an increase in
inflammatory responses that originate from oxidation of unsaturated
fatty acids in the lipid layer of cell membranes. This reaction initiates
a chain of lipid oxidation which will cause damage to the cell
membrane (Agustina, 2014).

Antioxidants are compounds that can inhibit the fat oxidation
process. Antioxidants stabilize free radicals by complementing the
lack of electrons that free radicals have and will inhibit the chain
reaction from forming free radicals. If the formation of free radicals
is inhibited, the motility of spermatozoa in obese men will improve
(Hor et al., 2012). One study shows that the nutritional components
of fruits and vegetables can lower cholesterol levels. Currently there
are more and more studies on fruits that have a high antioxidant
content, one of which is red dragon fruit (Indriasari, 2012). Eating
fruits and vegetables can ensure an adequate supply of
micronutrients, dietary fibers and phytochemicals which in turn
maintain the body in a healthy state (World Health Organization,
2013 and Mildred et al., 2025). This study was conducted to
investigate the effect of different levels of the red dragon (Hylocereus
polyrhizus) fruit (RDF) powder (5%, 7.5%,10 and 15%) on
hypercholesterolemic male albino rats.
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Material and Methods Materials

Fresh samples of the red dragon (Hylocereus polyrhizus) fruit
(RDF) were purchased from (ARC) Agriculture Research Centre,
Giza, Egypt.

Oil and corn starch were obtained from a local market in Cairo,
Egypt. Pure white crystalline cholesterol powder and saline solutions
casein, choline chloride powder, cellulose, and DL- methionine
powder, chemical kits used in this study (TC, TG, HDL-c, ALT, AST,
urea, uric acid and creatinine) were obtained from Al-Gomhoria
Company for Drugs, Chemicals and Medical Supplies, Cairo, Egypt.
Experimental animals

A total of 60 adult normal male albino rats Sprague Dawley
strain weighing 160+15g were obtained from (ARC) Agriculture
Research Centre, Giza, Egypt.

Methods
Preparations of the red dragon fruit (RDF).

Fresh samples of the red dragon were washed thoroughly, cut
into small slices. Slices were summarizing dried in an oven at 55°C
for 8 hours to save the phenol compounds in the same condition until
constant moisture level and ground to a fine homogenous powder
using an air mill, the high- speed mixture then serving as powder
seize, and kept in polyethylene bag at freezing temperature until
using.

Experimental design

All rats were fed on the basal diet (casein diet) prepared
according to AIN, (1993) for 1 week. 60 male albino rats, weighing
160 £ 15g, were used in this experiment. After the period of
adaptation on basal diet, the rats were divided into 6 equal groups (10
rats per each) , the first group fed on basal diet as a negative control,
the other groups fed on basal diet containing cholesterol (1.5%) and
bile salt (0.25%) for two weeks to induce hypercholesterolemia, then
divided into the following groups: The second group fed on basal diet
plus 1.5% cholesterol plus 0.25% bile salts (positive control), groups
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3,4 .5 and 6 were fed as the positive control group plus red dragon
fruit (RDF) by ratio 5, 7.5, 10% and 15% respectively. At the end
of the experimental period (4 weeks), rats were fasted overnight, then
anaesthetized & incised longitudinally and blood samples were
collected from the eyes. The blood samples were centrifuged and
serum was separated to estimate biochemical parameters.

Blood sampling

Blood samples were collected after 12 hours of fasting at the
end of the experiment. Using the retro-orbital method by
microcapillary glass tubes (Schermer, 1967) the blood was
centrifuged for 10 minutes at 3000 rpm to separate the serum in a
clean glass well stoppered and stored at and kept (-20°C) until
analysis.

lipids profile

Serum triglycerides were done by the enzymatic method
using kits according to the (Young and Pestaner, 1975) and (Fossati
& Principle, 1982). Serum total cholesterol was determined by
colorimetric method done by (Thomas, 1992). HDL-c was
determined according to the method done by (Grodon and Amer,
1977). LDL-c was calculated in mg/dl according to Lee and Nieman
(1996) as follows: LDL-c (mg/dl) = Total cholesterol — HDL-c —
VLDL-c. VLDL-c was calculated in mg/dl according to Lee and
Nieman (1996)

Liver enzymes and kidney functions;

Determination of serum alanine aminotransferase (ALT),
serum aspartate aminotransferase (AST) were carried out according
to the method of (Srivastava et al., 2002); (Chawla, 2003) and
(Huang et al., 2006); respectively. Serum uric acid was determined
calorimetrically according to the method of (Barham and Trinder,
1972). Serum urea was determined according to the enzymatic
method of (Patton and Crouch, 1977). Creatinine was determined
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according to the kinetic method of (Henry, 1974).
Serum glucose: Enzymatic determination of plasma glucose was
carried out calorimetrically according to the method of (Wang et al.,

2010).

Histopathological Examination.

Specimens from heart were placed in 10% neutral buffered
formalin. The fixed tissues were then trimmed, washed with ice saline
and dehydrated in ascending grades of isopropyl alcohol and cleared
in xylene. The wax impregnated tissues were embedded in paraffin
blocks using the same grade wax, the paraffin blocks were cut with
rotary microtome at 3-5u thickness. The sections were floated on a
tissue floatation bath at 40°C and taken on glass slides. The sections
were then melted in an incubator at 60°C and after 5 min. they were
allowed to cool and stained with hematoxylen and eosin according to
(Bancroft and Cook, 1998) and examined microscopically.

Statistical analysis

The data were analyzed using a completely randomized
factorial design SAS, (1988) when a significant main effect was
detected; the means were separated with the Student-Newman- Keuls
test. Differences between treatments at P<0.05 were considered
significant using Costas Program. Biological results were analyzed
by One Way ANOVA.

Results and Discussion
As illustrated in Table (1), The Effect of red dragon fruit (RDF)
as powder on serum hypercholesterolemic rats on feed intake (FI),
feed efficiency ratio (FER) and body weight gain (BWG%). The
results reported that negative control group (1) showed very highly
significant differences (P<0.05) in FI, FER and body weight, BWG%
as compared with positive control group (2). Groups treated with red
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dragon fruit (RDF) powder at dose level of 5, 7.5, 10 and 15%
demonstrated very low significant differences in all biological
parameters (P<0.05) when compared with control group 2. The
results also showed that FI, FER and BWG% in hypercholesterolemia
groups treated with red dragon fruit powder recorded very low
significant differences (P<0.05) with respect to untreated group.
Moreover, BWG% in hypercholesterolemia group treated with 15%
red dragon fruit powder recorded very highly significant differences
(p<0.05) )when compared with both 5 and 15% red dragon fruit
powder treated groups. Administration of red dragon fruit powder
induced significant improvement in FI and FER, especially at level of
15%, which recorded highly significant differences (P<0.05) as
compared with groups treated at 5,7.5,10%.

Data tabulated in Table (2) show the effect of red dragon fruit
(RDF) as powder on serum hypercholesterolemic rats. The obtained
results indicated that the total cholesterol levels of the positive control
group recorded a higher value when compared with the negative
control group with a significant difference (P<0.05). The mean values
were (208.50+1.238 & 89.30+5.28 mg/dl); respectively. On the other
hand, the lowest total cholesterol levels of  treated  groups
(hypercholesterolemic rats) were recorded for the group fed on 15%
red dragon fruit powder, while the highest value was recorded for 5%
red dragon fruit powder with a substantial difference (P<0.05). The
mean values were 146 and 116 mg/dl; respectively. The obtained
results indicated that triglycerides of the positive control group
recorded higher values when compared with the negative control
group with a significant difference (P<0.05). The mean values were
118 and 52 mg/dl; respectively. All treated groups showed substantial
lowering in the mean values of serum triglycerides, as compared to
the positive control group. The lowest triglycerides level of treated
groups (hypercholesterolemic rats) was recorded for the group fed on
15 % red dragon fruit powder, while the highest value was recorded
for 5% red dragon fruit powder with a significant difference (P<0.05).
Hyperlipidemia, including hypercholesterolemia & hypertrigly-



218 Home Econ. J. Vol. (41), No. (3), September 2025

ceridemia, is significant risk  factor for the development of
cardiovascular disease, said (Robert and Nelson, 2013).

Ide (2009) reported that vitamin C and fiber contained in the
fruit and peel of the red dragon fruit are likely to induce a reduction
in total cholesterol levels. The fibers bind bile in the intestine, causing
bile salts to be excreted from the enterohepatic cycle and wasted with
the feces, resulting in a reduction in bile salts and exogenous
cholesterol levels. As a result, the liver can use endogenous
cholesterol as a source of bile salts said (Murray et al., 2012).

The obtained results indicated that the HDL-c of the negative
control rats group recorded a higher value when compared with the
positive control group with significant difference (P<0.05). The
mean values were 69.28 and 28.86 mg/dl;
respectively. While the highest mean value of serum HDL-c in all
treated groups was recorded for the group fed on 15% red dragon fruit
powder but, the lowest value recorded for the group fed on 5% red
dragon fruit powder with a significant difference (P<0.05). The mean
values were 60.4 and 28.8 mg/dl; respectively. On the other hand, the
LDL-c of the positive control rats group recorded a higher value when
compared with the negative control group with a significant
difference (P<0.05). The mean values were 154.47 and 18.16 mg/dl;
respectively. While the highest LDL-c of the treated group was
recorded for the group fed on 5% red dragon fruit powder but, the
lowest value was recorded for the group fed on 15% red dragon fruit
powder with a significant difference (P<0.05). The mean values were
18.53 and 9.84 mg/dl; respectively. In the case of VLDL-c, the
positive control rats group recorded a higher value when compared
with the negative control group with a significant difference (P<0.05).
The mean values were 39 and 22 mg/dl; respectively. While the
highest VLDL-c of the treated group was recorded for the group fed
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on 5 % red dragon fruit powder but, the lowest value recorded for the
group fed on 15% red dragon fruit powder with a significant
difference (P<0.05). The mean values were 18.53 and 9.13 mg/dl;
respectively.

Since anthocyanin in dragon fruit inhibits cholesteryl ester
transfer protein activity, there is no exchange between HDL
cholesterol ester in triglyceride in LDL, a decrease in LDL cholesterol
is suspected. As a result of HDL3 not converting to HDL2, HDL
cholesterol rises when LDL cholesterol falls. This will increase
cholesterol clearance in the periphery, allowing it to be transported to
the liver and then removed by bile acid secretion, preventing
lipoprotein oxidation and thus reducing LDL cholesterol oxidation
reported by (Murray et al., 2012).

Ferulic acid, which can be contained in red dragon fruit, can
help rats have lower levels of low-density lipoproteins. They also said
that ferulic acid inhibited hydroxy methyl glutaryl coenzyme A
reductase and thus reduced cholesterol synthesis. This enzyme is the
most powerful regulator in cholesterol biosynthesis said (Kim et al.,
2003).

(Khalili er al.,2006) reported that unsaturated fatty acids,
soluble fiber, and minerals, especially potassium, sodium,
magnesium, phosphorus, and zinc have been shown to have a
hypocholesterolemic effect via raised bile acid excretion in red
dragon.

The red pitaya fruit, which is high in phenolics and
antioxidants, has an important impact on the lipid metabolism of rats.
The red pitaya supplement diet has the ability to lower TC, TG, and
LDL-C levels while increasing HDL-C. Because of its strong
antioxidant activity and phenolic content, red pitaya supplementation
in the diet may be helpful in the prevention of dyslipidemia (Khalili
et al., 2009).
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Data given in Table (3) show the effect of red dragon fruit
powder on liver enzymes (ALT and AST) of hypercholesterolemic
rats. The obtained results indicated that the ALT liver enzyme of the
positive control rats group recorded a higher value when compared
with the negative control group with a significant difference (P<0.05)
which were 37.68 and 17.26 U/L; respectively. While the highest
ALT liver enzyme of all treated groups was recorded for the group
fed on 5 % red dragon fruit powder but, the lowest value was recorded
for the group fed on 15% red dragon fruit powder with a significant
difference (P<0.05).

On the other hand, the AST liver enzyme of the positive control
rats group recorded a higher value when compared with the negative
control group with a significant difference (P<0.05). The mean values
were 17.20 and 6.5 U/L; respectively. While the highest AST liver
enzyme of the treated group was recorded for the group fed on 5 %
red dragon fruit powder but, the lowest value was recorded for the
group fed on 15% red dragon fruit powder with a significant
difference (P<0.05).

Both the crude and ethanolic extracts of the red dragon have
been found to protect the liver from carbon tetrachloride induced
hepatic damage. However, as compared to ethanolic extract, the crude
extract has a stronger hepatoprotective effect against Carbon
Tetrachloride induced hepatic damages according to reports by
(Cauilan, 2019).

In alcoholic Liver disease caused by chronic ethanol exposure,
red pitaya supplementation can reduce hepatic steatosis and
inflammation by controlling lipid metabolism and modulating
oxidative stress. (Yeh et al., 2020) dedicated that the peel of the red
pitaya contains more bioactive compounds than the meat, making it a
good source of dietary betacyanins.
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The effect of red dragon fruit as powder on kidney functions
(uric acid, urea and creatinine) of hypercholesterolemic rats are
shown in Table (4). It is clear to notice that the uric acid of the positive
control rats group recorded a higher value when compared with the
negative control group with a significant difference (P<0.05). The
mean values were 1.82 and 1.04 mg/dl; respectively. While the
highest uric acid level of all treated groups was recorded for the group
fed on 5 % red dragon fruit powder but, the lowest value was recorded
for the group fed on 15% red dragon fruit powder with a significant
difference (P<0.05).

As for urea level, data indicated that the positive control rats
group recorded a higher value when compared with the negative
control group with significant difference (P<0.05). The mean values
were 113 and 26.72 mg/dl; respectively. The highest mean value of
serum urea of all treated groups was recorded for the group fed on 5
% red dragon fruit powder but, the lowest value was recorded for the
group fed on 15% red dragon fruit powder with a significant
difference (P<0.05).

On the other hand, the creatinine level of the positive control
rats group recorded a higher value when compared with the negative
control group with a significant difference (P<0.05). The mean values
were 3.92 and 0.44 mg/dl; respectively. While the highest creatinine
level of the treated group was recorded for the group fed on 5 % red
dragon fruit powder but, the lowest value was recorded for the group
fed on 15% red dragon fruit powder with a significant difference
(P<0.05). Red dragon fruit juice administration can prevent or reduce
the effects of doxorubicin (DOX)-induced nephrotoxicity in rats,
protein sediment and necrotic tubular epithelium cells, as well as
improved kidney functions said (Prasetyo et al., 2018).

The effect of red dragon fruit as powder on the serum glucose
level of hypercholesterolemic rats is shown in Table (5). It is clear to
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mention that the positive control rats group recorded a higher value
when compared with the negative control group with a significant
difference (P<0.05). The mean values were 136.79 and 88.57 mg/dl;
respectively. While the highest glucose level of the treated group was
recorded for the group fed on 5 % red dragon fruit powder but, the
lowest value recorded for the group fed on 15% red dragon fruit
powder with a significant difference (P<0.05). These findings assist
Choo and Yong’s, (2011) findings that dragon fruit is high in natural
antioxidants such as betacyanin, phenolic acid, ascorbic acid,
flavonoids, and fiber. It has a preventive impact on the
histopathological picture of pancreatic cells in alloxan- induced
diabetes rats by reducing reactive oxidative species, thanks to its high
antioxidant and free radical scavenging function said (Ismaviani,
2014 and Mildred., 2025).

(Suh et al., 2014) reported that since dragon fruit's glucose-
lowering effect is thought to be due to betacyanin and antioxidant
activity, the efficacy of red and white flesh dragon fruit may differ.

Table (1): Effects of the RDF on Feed intake, FER and body
weight % of hypercholesterolemic rats

Parameter Feed Intake FER BWG%
Groups
g/day Mean £SD Mean +=SD
Control negative group 14.321 0.181+0.010° 42.24+11.50¢
Control positive group 12.214 0.101+0.020°¢ 47.86+7.56¢
RDF Powder 5% 12.687 0.091+0.007¢ 41.81+5.61¢
RDF Powder 7.5% 12.982 0.0880.008¢ 41.486+8.70¢
RDF Powder 10% 13.124 0.163+0.026° 59.15+3.46"
RDF Powder 15% 14.443 0.193+0.030* 68.55+9.26"
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Table (2): Effect of the RDF as powder on the
hypercholesterolemic rats

223

serum lipoproteins of

Parameters Total Triglycerides] (HDL-c) (LDL-¢) (VLDL¢)
cholesterol (mg/dl) (mg/dl) (mg/dl) (mg/dl)
IGroups (ng/d))
Mean £SD
Control negative 89.30+5.28¢ | 39.92+0.96¢ | 69.23+0.23* | 18.16+2.74° | 9.13+0.19¢
group
Control positive ]208.50+12.38*] 118.49+3.11* | 28.86+0.86° | 154.47+8.07* | 18.53+0.64"
group
RDF Powder 5% | 146.01+6.92" | 77.26+4.63" |46.97+0.97| 75.26+5.62" | 10.94+2.50"
RDF Powder 7.5% | 140.3124.71° | 75.24+1.44" | 49.18+4.36" | 64.47+8.58° | 10.23+0.23"
RDF Powder 10% | 133.45+3.09° | 63.49+4.93¢ | 51.01+5.33°] 63.70+2.55° | 9.91+0.0.98°
RDF Powder 15% | 116.20+3.62¢ | 52.477+2.04¢ | 60.41+3.62" | 50.33+6.61¢ | 9.84:0.92¢

RDF5%: Hypercholesterolemic rats fed on 5% red dragon fruit
RDF7.5%: Hypercholesterolemic rats fed on 7.5% red dragon fruit

RDF10%: Hypercholesterolemic rats fed on 10% red dragon fruit
RDF15%: Hypercholesterolemic rats fed on 15% red dragon fruit

Means in the same column with different superscript letters is significantly different

at (P<0.05)

Table (3): Effect of the RDF as powder on the liver enzymes of
hypercholesterolemic rats

Parameters ALT AST
(U/L) (U/L)
Groups Mean £SD
Control negative group 17.26+0.16° 6.57+2.79¢
Control positive group 37.60+1.30% 17.20+0.802

RDF Powder 5% 37.31+1.57 15.35+1.02%
RDF Powder 7.5% 35.36+1.1.15° 14.43+1.02%®
RDF Powder 10% 26.58+1.12° 12.19+0.99
RDF Powder 15% 21.78+1.07¢ 9.87+0.15%
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Table (4): Effect of the RDF as powder on the kidney functions of
hypercholesterolemic rats

Parameters Uric acid Urea Creatinine
(mg/dl) (mg/dl) (mg/dl)
Groups
Mean £SD

Control negative group 1.04+0.01° 26.72+1.56° 0.44+027¢
Control positive group 1.82+0.022 113.¢0+£1.58% 3.92+0.10%
RDF Powder 5% 1.72+0.112 22.80+2.01° 3.06+0.03°

RDF Powder 7.5% 1.71+.0.39? 20.59+0.67¢ 2.51+0.04°
RDF Powder 10% 1.57+.0112 18.90+0.69¢ 1.95+0.08¢
RDF Powder 15% 1.45+0.21% 17.99+1.68% | 1.84+0.18¢

Table (5): Effect of the RDF as powder on the serum glucose
level of hypercholesterolemic rats

Parameter Glucose level
(mg/dl)
Groups Mean £SD
Control negative group 88.57+6.274

136.79+4.51*%
115.17+6.22°

Control positive group

RDF Powder 5%
RDF Powder 7.5% 109.18+5.05¢
RDF Powder 10% 107.25+4.01¢
RDF Powder 15% 104.18+2.40°

Histopathological examination of heart:

Microscopically, heart of rat from group control negative,
(Photo 1), heart showing normal myometrial muscle striations and
nucleation. Meanwhile, heart of rats from group 2 control positive
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group: heart showing area of hemorrhage, and congested blood vessel
with thickened wall (Photo 2). Treated group red dragon fruit 5%
(RDF5%) heart showing moderately dilated and congested
intermuscular blood vessel (Photo 3). Treated group RDF7.5% heart
showing sightly dilated and congested intermuscular blood vessel
(Photo 4). Treated group RDF10% heart showing normal myometrial
muscle striations and nucleation (Photo 5). Treated group RDF15%
heart showing normal myometrial muscle striations and nucleation
(Photo 6).

Photo (1): Control Negative group: Heart showing normal
myometrial muscle striations and nucleation, (H&E X 400).
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Photo (2): Control Positive group: Heart showing area of
hemorrhage (arrow head), and congested blood vessel with
thickened wall (arrow), (H&E X 400).

Photo (3): Treated group RDF5%: Heart showing moderately
dilated and congested intermuscular blood vessel (arrow), (H&E
X 400).
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Photo (4): Treated group RDF7.5%: Heart showing sightly dilated
and congested intermuscular blood vessel (arrow), (H&E X 400).

Photo (5): Treated group RDF10%: Heart showing normal
myometrial muscle striations and nucleation, (H&E X 400).
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Photo (6): Treated group RDF15%: Heart showing normal
myometrial muscle striations and nucleation, (H&E X 400).

Conclusion
The present study showed that the RDF powder fortified diet
has potential in reducing TC, TG, LDL-c, VLDL-c as well as liver
enzymes, kidney functions and increasing HDL-c levels. The diet
fortified with RDF especially 15% contribute the prevention of
hypercholesterolemia.
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