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ABSTRACT: The possible lipid lowering properties of aqueous extracts of Hibiscus rosa sinensis
leaves (AEHRS) and pomegranate (Punica granatum) peels (AEPP) were studied. Twelve groups of
male albino rats, six rats each were used. The first group (I) was the normal control. The second group
(I) was alloxanized diabetic control which showed a significant dyslipidemia as evidence by
increasing in total serum cholesterol, triglycerides and decreased in HDL cholesterol level. Third (III),
fourth (IV) and fifth (V) groups were given AEHRS with the dose level of 250, 500 and 750 mg/kg
body weight, respectively. Sixth (VI), seventh (VII) and eighth (VIII) groups were received AEPP
extracts with the dose level of 100, 200 and 300 mg/kg body weight, respectively. Ninth (IX), tenth
(X), eleventh (XI) groups were given mixture of AEHRS and AEPP with the dose level of 125/125,
225/225, 350/350 and one for diabetic rats which treated with a mixture of AEHRS leaves and AEPP-
twelfth (XII)- at dose of 400/400 mg/kg body weight. All treated groups were given the extracts daily
oral. Total serum cholesterol (TC), triglyceride (TG) and high density lipoprotein cholesterol (HDL-C)
were determined after 7, 14 and 21 days. The results showed a decrease in serum cholesterol from
159.5548.22 to 136.64 + 9.07 mg/dl, triglycerides levels from 141.00+4.6 to 115.91+£2.17mg/dl and an
increase of high density lipoprotein cholesterol level from 69.31+£0.84 to 111.31£1.13mg/dl in groups
administrated AEHRS leaves, AEPP and their mixture as compared with normal control and
alloxanized diabetic control. The present results indicated that the aqueous extracts of (HRS leaves),
(PP) and their mixture possess hypo-cholesterolemic and hypotriglyceridemic effects.

Key words: Hibiscus rosa sinensis, pomegranate (Punica granatum) peels, lipid profile, aqueous
extract, hypolipidemic activity.

INTRODUCTION

Hibiscus rosa sinensis L. commonly referred
to as Chinese Hibiscus, China rose or shoe
flower (Jasvand) belongs to the family
Malvacecae Kirtikar and Basu (1987). It is an
ornamental plant widely grown in the tropical
and subtropical regions of East Asia. Emilia
coccinea is an annual widely distributed in
tropical Asia and some part of Africa such as
Ghana and Nigeria (Chillendon, 1956). The
plant is edible, commonly used as salad in South
East Asia and herbal medicine in South Eastern
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Nigeria (Edeoga et al, 2005; Jimoh et al.,
2010). The phytochemical compositions,
pharmacological and therapeutic potentials of H.
rosa-sinensis, E. coccinea, A. montanus and A.
gangetica had previously been reported
elsewhere Edeoga et al. (2005), Okoli et al.
(2008), Bhaskar et al. (2011), Kensa (2011),
Soni et al. (2011), Kumar et al. (2012) and
Gopal et al. (2013). Ethanol/ water extracts of
H. rosa sinensis, A. montanus, A. gangetica and
E. coccinea exhibited varied hypolipidemic
activities in rabbits placed on lipogenic diets in
relation to the phytochemical peculiarities of the
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leaf extracts. The hypolipidemic property of H.
rosa-sinensis, A. montanus, A. gangetica and F.
coccinea is exemplified by the characteristics
relative improvement in atherogenic index (Al)
of treatment of hyperlipidemic rabbits (Hyl-Rs)
treated with the four leaf extracts compared to
the untreated group (Ojiako et al., 2013).

The protective roles of Hibiscus rosa-
sinensis leaf, using various forms of the leaf

products, against damages caused Dby
hyperlipidemia induction in rats were
established by Nwibo et al (2016). The

pharmacological and biological roles of the
secondary metabolites of H. rosa-sinensis as
hypoglycaemic and hypolipidemic agents are
well established. Administration of the leaf
products of HRS dose-dependently resulted in
significant decreases (P<0.05) in the total
cholesterol (TC) and low density lipoprotein
cholesterol (LDL) levels while the high-density
lipoprotein level was further increased.

Hibiscus rosa sinensis flower extract could
play a  hepatoprotecive  role  against
hypercholesterolemia through the regulation of
cholesterol levels (Biswas et al, 2014).
Hypercholesterolaemic rats fed with Hibiscus
rosa sinensis flower extracts in different doses
for acute group animals showed a decrease in
total cholesterol levels and a decrease of
triglyceride and very low density lipoprotein
cholesterol (VLDL) at the doses of 80 mg/kg
BW. In the 160 mg/kg BW induced a decrease
in total cholesterol and triglyceride level and
high significant decrease in VLDL level. 240
mg/kg BW showed significant decline in serum
cholesterol, triglyceride and VLDL levels. A
dose dependent reduction in atherogenic index was
observed. The four plant extracts exhibited
varied capacities to reduce the levels of serum
total cholesterol (TC) after 14 days treatment of
the various experimental groups, which was in
the order: Hibiscus rosa sinensis> Acanthus
montanus > Asystasia gangetica > Emilia
coccinea relative to untreated group. Also,
rabbits treated with leaf extract of Hibiscus
rosa-sinensis caused 60.64% reduction in serum
low density lipoprotein cholesterol (LDL-C).

The phytosterols, specifically, [-sitosterol
have been previously demonstrated to
possessing blood cholesterol lowering activity

by impeding intestinal cholesterol absorption
routes and inhibitory action on hepatic
cholesterol biosynthetic pathways (Ikeda and
Sugano, 1983; Duester, 2001; Mayes and
Botham, 2003). Expectedly, the intake of plant
materials rich in B-sitosterol caused reduction in
total serum cholesterol levels in the
experimental animals (Weihrauch and Gardner,
1978; Moghadasian and Frohlich, 1999; Al-
Dosari, 2011). Quantitative investigations had
revealed the presence of substantial levels of
B-sitosterol and related sterols in H. rosa
sinensis (Chauhan and Kumari, 1984; Mishra et
al., 2011), which could be adduced to be one

amongst other factors responsible for its
hypolipidemic attributes, demonstrated by
comparable atherogenic index (AI) of

hyperlipidemic rabbits (Hyl-Rs) treated with leaf
extract of H. rosa sinensis with the normal/
control group. The effect of the oral
administration of aqueous methanolic extract of
Hibiscus rosa sinensis (HRS) leaves (400
mg/kg) on streptozotocin (STZ) induced diabetic
rats and alternation in liver and kidney functions
was investigated. The treatment of diabetic rats
with hibiscus leaves extract, reduced level of
plasma cholesterol (Zaki et al., 2017).

The pomegranate (Punica granatum L.) is an
ancient fruit, it has been widely consumed in
various cultures for thousands of years. The use
of pomegranate fruit dates back to Biblical times
and reports of its therapeutic qualities have
echoed throughout the millennia (Longtin,
2003). The pomegranate belongs to family
Punicaceae. It is native from the area of Iran to
the Himalayas in northern India and has been
cultivated and naturalized over the entire
Mediterranean region since ancient times
(Meerts et al., 2009). Actually, the pomegranate
is widely cultivated throughout Iran, India,
Mediterranean countries, the drier parts of
Southeast Asia, tropical Africa, to some extent,
in the United States, China, Japan, and Russia
(Fadavi et al., 2006). The world pomegranate
production amounts to approximately 1,500,000
tons (FAOSTA-FAO, 2014). In Egypt, annual
production of pomegranate is estimated at 64574
tons (Ismail et al., 2014). The peel amounts to
approximately 60% of the pomegranate fruit
weight as reported by Lansky and Newman
(2007). The effect of pomegranate (Punica
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granatum L.) juice powders and peel powder
extracts on the level of total cholesterol, low
density lipoprotein cholesterol, high density
lipoprotein cholesterol and triglycerides in rats
serum as hypocholesterolemic agents was
evaluated Abd El-Mageid et al. (2016).

The protective role of the fruit peel could be
related to its flavonoid and polyphenolic
contents, which possess antioxidative activity
(Murthy et al., 2002). Moreover, the juice of
Punica granatum is also known to prevent
atherosclerosis, which further supports its
antiatherogenic potential (Sestili et al., 2007). It
is reported that addition of pomegranate juice to
simvastatin in a macrophage cell culture model
system improves the statin ability to inhibit
cellular cholesterol biosynthesis and to protect
the cells from oxidative stress. These effects
could be related to the antioxidant hydrolysable
tannin punicalagin and to the phytosterol [3-
sitosterol, which are both present in
pomegranate (Rosenblat et al., 2013). Moreover,
phytosterols of pomegranate consumption
decreased serum cholesterol levels in
dyslipidemic patients, as well as their
cardiovascular risk (Moruisi et al., 2006; Rocha
etal,2011).

Pomegranate  peel extract  possesses
antilipidemic activities in high lipid diet fed rats
and that the pomegranate peel extract may be of
use as antidyslipidemic agent. The decrease in
the concentration of triglyceride, cholesterol,
LDL cholesterol, VLDL cholesterol and
increase in HDL cholesterol and hemoglobin
content were observed in both normal and
alloxan diabetic rats treated with crude powder
of the peel of Punica granatum. The antidiabetic
and hypolipidemic activity of the plant source is
due to the phyto chemical constituents present in
the peel of Punica granatum Radhika et al.
(2011). Pomegranate peel powder (PPP) is
capable to improve lipid profile and it is able
reduce the probability of incidence of
atherosclerosis in hypercholesterol rats (Al-
Muslehi, 2013).

It is concluded that the plant should be
considered as an excellent candidate for future
studies on dyslipidemia (Sadeghipour et al.,
2014).

The aim of the present study was designed to
evaluate the effect of aqueous extracts of
pomegranate peels, Hibiscus rosa sinensis and
their mixture on serum lipid profile in male
albino rats.

MATERIALS AND METHODS

Plant Material Collection

The leaves of Hibiscus rosa sinensis were
collected from Faculty of Agriculture, Ain
Shams University garden while the fruits of
pomegranate (Punica granatum) were purchased
from local market. All plant materials were
identified and authenticated by Horticulture
Department, Faculty of Agriculture, Ain Shams
University. The samples were washed with
distilled water to remove any impurities and
dried under shade. Then the dried plant
materials were ground into powder with grinder
mixture.

Extract Preparation

Boiled distilled water (500 ml) was added to
8 g powder pomegranate peels and the same
conditions with 8 g powder Hibiscus rosa
sinensis, left them for 10 minutes and filtered.
The filtrates were dried at 40-45°C .The yields
of powder residue were 5 g of punica granatum
and 4 g of hibiscus rosa sinensis.

Animals

Male albino rats weighting 120+£10 g were
obtained from experimental farmland animals
unit, Ministry of Health, Helwan, Cairo, Egypt.
The animals were caged and provided with food
and water ad-libitum. The rats were housed in
cages with screen bottom in a controlled
environment with 12 hr., light and 12 hr., dark
cycles.Basal diet, vitamins and salt mixtures was
done according to AOAC (2000). The rats were
kept for one week to adapt to the laboratory
conditions before starting of the experiment.
Adult male albino rats (72 animals) were
divided into twelve groups (6 rats/ each).

Experimental Design

The experimental groups were divided into
the following groups.

Group I: normal control group.
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Group II: Alloxanized diabetic control group
injected by 150 mg/kg bw (Pethe et al.,
2016).

Group III: normal rats daily received AEHRS
leaves of 250 mg/kgbw.

Group IV: normal rats daily received AEHRS
leaves of 500 mg/kg bw.

Group V: normal rats daily received AEHRS of
750 mg/kg bw.

Group VI: normal rats
100 mg/kg bw.

daily received AEPP of

Group VII: normal rats daily received AEPP of
200 mg/kg bw.

Group VIII: normal rats daily received AEPP
of 300mg/kg bw.

Group IX: normal rats daily received AEHRS
leaves and AEPP mixture of 125/125
mg/kg bw.

Group X: normal rats daily received AEHRS
leaves and AEPP mixture of 225/225
mg/kg bw.

Group XI: normal rats daily received AEHRS
leaves and AEPP mixture of 350/350
mg/kg bw.

Group XII: diabetic rats daily received AEHRS
leaves and AEPP mixture of 400/400
mg/kg bw.

Duration of the experiment was extended for
21days.

Collection of Blood

The blood was withdrawn from the retro-
orbital sinus puncture of the eye using mild
ether anesthesia. The collected samples at 7
days, 14 days and 21 days were centrifuged for
10 min. according to Jadeja et al. (2009). Serum
total cholesterol was measured according to the
method of Allain et al. (1974), triglyceride was
analyzed according to the method described by
Fossati and Prencipe (1982) and HDL-
cholesterol was measured using the method of
Lopes-Virella et al. (1977).

Statistical Analysis

All the data were expressed as mean + SE.
Statistical analysis was carried out using

student's t-test to analyze the significance
between the groups. A value of P<0.05 was
considered to be significant (Snedecor and
Cochran, 1969).

RESULTS AND DISCUSSION

Estimation of lipid profile in all groups of
rats were done at 7, 14 and 21 days of the
experimental period. Result of serum total
cholesterol of rats administrated aqueous extract
of Hibiscus rosa sinensis (AEHRS) leaves and
aqueous extract of pomegranate (Punica
granatum) peels (AEPP) were represented in
Table 1 and Fig. 1 which obtained raising of
total cholesterol in normal control, diabetic
control as well as the last group (XII) which
associated with time stage. The levels of total
cholesterol were increased from 149.66 mg/dl to
154.35 mg/dl and 159.55, from 190.99 mg/dl to
195.39 mg/dl and 199.38 mg/dl as well as from
160.31 mg/dl to 169.51mg/dl and 173.90 mg/dl
through 7, 14 and 21 days, respectively. On the
other hand, aqueous extract of Hibiscus rosa
sinensis (AEHRS) leaves treatments showed
decreasing in total cholesterol after 7, 14 and 21
days when compared to normal control, diabetic
control and the last group (XII) in lower
AEHRS leaves dose. Meanwhile medium and
higher dose of AEHRS leaves resulted in
remarkable decrease in total cholesterol after
either 14 or 21 days of the experimental period.
The total cholesterol levels were 144.86 mg/dl,
142.33 mg/dl and 149.71, 148.11 in medium and
high AEHRS leaves doses after 14 and 21 days,
respectively compared with 154.35 mg/dl and
159.55 mg/dl, 195.39 mg/dl and 199.38 mg/dl as
well as 169.51mg/dl and 173.90 mg/dl in normal
control group, diabetic control group and the
last group (XII), respectively. These results
indicated that AEHRS leaves works as lowering
serum total cholesterol generally, but the lower
dose induced its effect after 21 days while
medium and higher dose appeared their effect
after short time 7 and 14 days beside 21 days.
These results are in agreement with those of
Pethe et al. (2016). Regarding to aqueous extract
treatment of pomegranate (Punica granatum)
peels (AEPP) it showed significant decrease in
total cholesterol directly after 14 and 21 days of
the experimental period with the lower and medium



Table 1. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous
extract of pomegranate (Punica granatum) peels (AEPP) and their mixture) on serum total cholesterol (mg/dl) in male albino rats

Treatment Normal Diabetic AEHRS leaves (mg/kg bw) AEPP (mg/kg bw) AEHRS leaves + AEPP mixture (mg/kg bw)
control control
(Day) 250 500 750 100 200 300 125/125 225/225 350/350 Diabetic rats +
400/400

7 149.66+9.01 190.99+6.43 142.31+3.22 135.71£7.10* 138.13+3.41* 141.414£3.55 139.66+2.32 146.84+5.71 130.44+8.6 132.12+6.73 130.66+4.47* 160.31+7.89
14 154.35+4.66 19539+5.75 147.50+7.50 144.86+7.03* 142.33+8.01* 144.44+£537* 143.25£7.72% 150.41£10.5 138.0+£8.77 135.44+7.73 133.86+11.3 169.51+9.01
21 159.55£8.22 199.38+4.77 149.11£6.00 149.71+8.6* 148.11+9.7* 149.40+6.82* 150.9844.70* 155.07+£9.51 142.33+6.75* 139.44+8.66*  136.6449.07* 173.90+7.99

Values are expressed as mean =£SE.N = 6° Significant difference (p<0.05) compared with normal and diabetic control groups
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Fig. 1. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous extract
of pomegranate (Punica granatum) peels (AEPP) and their mixture) on serum total cholesterol (mg/dl) in male albino rats
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doses of AEPP comparing to I, II and XII
groups. These results are in agreement with
Gosain et al. (2010) who suggested that the
higher dose of AEPP had no significant effect in
decreasing serum total cholesterol after either 14
or 21 days in the present study. These mean that
the medium dose of AEPP was recommended to
reduce serum total cholesterol than higher dose.
Respecting to mixture of natural product of
AEHRS leaves and AEPP, results represented in
Table 1 cleared that natural product mixture
resulted in significant decrease after period 21
days in all mixture groups when compared to
normal control ,diabetic control and the last
group (XII) not only that but also the lowering
in these groups was markedly recorded in
225/225 mg/kg bw and 350/350 mg/kg bw doses
of mixture groups whereas the values were
139.44 mg/kg and 136.64 mg/dl, respectively
comparing  with 199.38,173.90 and 159.55
mg/dl in diabetic control , the last group (XII)
and normal control group, respectively. Higher
dose (350/350mg/kg bw, XI group) of natural
products mixture resulted in lowering serum
total cholesterol approximately similar to
individual dose after 7 days. In conclusion,
mixture natural products used in the study were
more effective in lowering serum total
cholesterol compared with (I, II and XII) groups.

Table 2 and Fig. 2 represents the results of
serum high density lipoprotein cholesterol (HDL-
cholesterol) in the experimental rats. Results
revealed that HDL-cholesterol was slightly
increase in normal control, diabetic control rats
and group XII through the experimental time
especially at 21 days from 60.33 mg/dl and
65.90 mg/dl after 7 and 14 days to 69.31 mg/dl
after 21 days, from 42.11mg/dl and 45.31 mg/dl
after 7 and 14 days to 49.35 mg/dl after 21 days
as well as from 59.31mg/dl and 60.00 mg/dl
after 7 and 14 days to 63.51 mg/dl after 21 days,
respectively. However, AEHRS leaves revealed
marked increase in HDL-cholesterol after all
experimental periods especially after at 21 days
compared with normal control, diabetic control
groups and group XII in all experimental doses
as shown in Table 2. Although, there is an
increase in HDL-cholesterol but this increase
was dose-dependent, that relation was not right
after 7 days whereas still right after 14 and 21
days at low ,medium and high doses. Looking

for HDL-cholesterol after 7 days the values were
61.77 mg/dl, 72.55 mg/dl and 69.37 mg/dl at the
first, second and third dose of AEHRS leaves
compared with 60.33 mg/dl,42.11mg/dl and
59.31mg/dl, in normal control, diabetic control
and the last group XII .These results are in
accordance with Sikarwar and Patil (2015) who
found that AEHRS flowers ethanolic extract
fraction (500 mg/kg body weight) significantly
increased HDL levels as compared to control.
This outcome may due to the better activity of
lecithin, cholesterol acetyltransferase, which
combines free cholesterol, free LDL into HDL.
On the other hand, AEPP caused increase in
HDL-cholesterol compared with LII and XII
groups but this raise was slightly increase as
shown in AEHRS leaves. Regarding to,
combined groups which received natural
products mixture, highly significant increase
was observed in all groups and at all period
especially at 21 days comparing with normal
control, diabetic control and the last group XIL
At this point it is noticed that all combination of
natural products raised HDL-cholesterol and the
mixture of AEHRS leaves and AEPP was more
better in elevating HDL-cholesterol than all of
them individually. Significant lowering of total
cholesterol and raise in HDL-cholesterol is a
very desirable  biochemicals state for
preventation of atherosclerosis and ischaemic
conditions. AEHRS leaves and AEPP prove to
have a hypolipidemic potential due to the
presence of flavonoids, alkaloids, glycosides
phenols, tannin and saponins in whole plant of
Hibiscus rosa sinensis and pomegranate.
Notably, these phyto-chemicals have been
proposed to possessing blood cholesterol level
lowering effect and might be useful in the
treatment of cardiovascular diseases caused by
hyperlipidemia.

Table 3 and Fig. 3 represents the results of
serum triglycerides in the experimental rats.
Results revealed that, triglycerides were slight
increased in normal control, diabetic control and
the last group XII rats through the experimental
time especially, at 21 days which slightly
increased from 130.66 mg/dl and 139.11 mg/dl
after 7, 14 days to 141.00 mg/dl after 21 days
and from 195.49 mg/dl and 199.31mg/dl after 7,
14 days which reach to 202.35mg/dl after 21
days and raised from 132.11 mg/dl and 143.91



Table 2. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous
extract of pomegranate (Punica granatum) peels (AEPP) and their mixture) on serum HDL-cholesterol mg/dl in male albino rats

Treatment Normal Diabetic AEHRS leaves (mg/kg bw) AEPP (mg/kg bw) AEHRS leaves+ AEPP mixture (mg/kg bw)
control control
(Day) 250 500 750 100 200 300 125/125 225/225 350/350 Diabetic rats +
400/400
7 60.33:0.17 42.1140.59 61.77+0.31 72.55+0.75 69.3740.93  62.66+0.88 71.84+0.95 69.51£0.11  81.33£0.99  68.88+0.66 100.88+0.90*  59.31+0.77
14 65.90+£0.11 45.31+0.71  73.73+0.76 75.3440.66  80.21+£0.50 74.02£0.73 74.01£0.55 79.73+0.36  99.77+0.7* 107.31£0.77* 108.88+0.29*  60.00+0.78
21 69.3140.84 49.35+0.55 79.11+0.80*  80.55+0.55*  85.03£0.35* 81.66+0.47 75.11£0.96 90.88+0.55 102.71£0.37* 111.31£1.13* 110.71+£0.12*  63.51+0.34
Values are expressed as mean =£SE.N = 6° Significant difference (p<0.05) compared with normal and diabetic control groups
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Fig. 2. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous extract
of pomegranate (Punica granatum) peels (AEPP) and their mixture) on serum HDL-cholesterol mg/dl in male albino rats
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Table 3. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous
extract of pomegranate (Punica granatum) peels (AEPP) and their mixture) on serum triglycerides mg/dl in male albino rats

Treatment Normal Diabetic AEHRS leaves (mg/kg bw) AEPP (mg/kg bw) AEHRS leaves + AEPP mixture (mg/kg bw)
control control
(Day) 250 500 750 100 200 300 125/125 2251225 350/350 Diabetic rats +
400/400
7 130.66+3.7 19549+2.01 120.33£3.37 121.5443.31 123.3145.11 125.514£2.61 124.71£4.15 125.71+£5.31 112.3343.75*% 110.3445.90*  105.33+£2.13 132.1143.70
14 139.1142.08 199.31+£3.51 125.01+4.31 131.71£3.36 125.66+3.31 131.13£2.11 131.11£3.6 130.18+2.91 118.344+2.88* 115.5+5.78* 111.143.13* 143.91+2.09
21 141.0044.6  202.35+4.5 135.60+£533 136.83£2.71 133.11+4.11 134.31+4.7 138.61+4.66 137.77+44 120.78+£3.28* 120.88+2.88*  115.91+2.17 145.8143.33
Values are expressed as mean +SE.N = 6" Significant difference (p<0.05) compared with normal and diabetic control groups
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Table 3. Influence of different concentrations of natural products (aqueous extract of Hibiscus rosa sinensis (AEHRS) leaves, aqueous
extract of pomegranate (Punica granatum) peels (AEPP) and their) mixture on serum triglycerides mg/dl in male albino rats
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mg/dl after 7 and 14 days to 145.81 mg/dl after
21 days, respectively. However, oral treatment
with AEHRS leaves revealed marked decrease
in triglycerides after all experimental periods
compared with normal control, diabetic control
and the last group XII as shown in Table 3.
Meanwhile, the low and medium doses of
AEHRS leaves induced lowering of this value
which was 120.33mg/dl and 121.54 mg/dl
compared with normal control (130.66 mg/dl)
diabetic control (195.49mg/dl) and the last
group XII (132.11 mg/dl) after7 days. On the
other hand, oral treatment with AEPP decreased
triglycerides compared with normal control,
diabetic control and the last group XII, but this
decrease was not lower as shown in AEHRS
treatment. Regarding to combined group which
received natural products mixture, highly
significant decrease was observed in all groups
and at all experimental period when comparing
with normal control,diabetic control and the last
group XILAt this point it is noticed that all
combination of natural products, decreased
serum triglycerides and this decreasing
dependent on dose. All mixture doses decreased
triglycerides as shown in Table 3 compared with
normal control, diabetic control and the last
group XII. In addition, data in Table 3 cleared
that the increasing in triglycerides values was
associated with increasing in time period. These
data are in agreement with Pethe et al. (2016)
who reported that root extracts of Hibiscus rosa
sinensis have been found to possess
hypolipidemic activity, which was observed in
dose dependent manner as evidence by
reduction in the level of total cholesterol,
triglycerides, VLDL, LDL and increases in HDL
levels significantly. The most common lipid
abnormalities in diabetes are hypertriglyceridemia
and hyper-cholesterolemia. It is well established
fact that increase level of triglyceride is a risk
factor for atherosclerotic coronary diseases.
Repeated administration of root extract of
Hibiscus rosa sinensis for 28 days, significantly
improved hypertriglyceridemia and hyper-
cholesterolemia, bringing their levels in groups
(100 mg/kg and 200 mg/ kg bw) to that of the
control group. The hypolipidemic effect of
AEHRS leaves and AEPP may be due to the
synergyistic action of its different constituents,
including soluble fiber, sterols, flavonoids and

high content of polyunsaturated fatty acids.
However, it had been hypothesized that AEHRS
and AEPP producing anti-hyperlipidemic effect
by decreasing cholesterol synthesis, and more
importantly by having antioxidant properties.
The decreasing in the concentration of
triglyceride, cholesterol, LDL cholesterol,
VLDL cholesterol, and increase in HDL-
cholesterol were observed in normal rats treated
with crude powder of the peel of Punica
granatum. The hypolipidemic activity of the
plant source is due to the phytochemical
constituents present in the peel of Punica
granatum (Radhika et al., 2011).

Conclusion

It had been concluded that Hibiscus rosa
sinensis aqueous leaves extract and pomegranate
(Punica granatum) aqueous peels extract have
anti-hypercholesterolemia activity and anti-
hypertriglyceridemia activity. Also, these
findings observe that AEHRS and AEPP
elevated serum HDL-cholesterol level.
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