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ABSTRACT

Background: Diabetes mellitus is a growing metabolic disorder at a fast rate throughout the world, and it is
the 16" leading cause of global mortality. The significant anti-dyslipidemic effect of red Hibiscus extract
may be safe and better alternative available over other agents in diabetic-associated dyslipidemia.

Objective: Demonstrating the antioxidant property of Hibiscus in the role of reduction of blood glucose
level.

Material and Methods: Sixty adult male albino rats were used in this study. The rats were divided into six
equal groups, i.e. control, alloxan-treated, hot red Hibiscus extract- treated cold red Hibiscus extract-treated,
alloxan-treated plus hot red Hibiscus extract- treated and alloxan-treated plus cold red Hibiscus extract-
treated groups. Blood samples were obtained for determination of serum glucose, insulin, total cholesterol,
triglycerides, HDL- cholesterol, LDL-cholesterol as well as histopathological changes of the pancreas.

Results: Treatment with red Hibiscus (hot and cold) extract was found to be effective in ameliorating lipid
profile, blood glucose and insulin levels.

Conclusion: The hypoglycemic, hypolipidemic and antioxidant properties of red Hibiscus were valuable in
treatment of diabetes mellitus, and great consideration should be taken toward the use of Hibiscus as a
complementary therapy beside ordinary anti-diabetic and hypolipidemic drugs.

Key words: red Hibiscus sabdariffa, alloxan, diabetogenic and dyslipidemia.

INTRODUCTION Roselle (Hibiscus sabdariffa L.) is an
Many metabolic disturbances erect annual herb belonging to the family
accompany diabetes mellitus  including Malvaceae. It originated from Malaysia
hyperglycemia, hyperlipidemia, relative or and is cultivated mainly in tropical and
absolute deficiency of insulin, and subtropical regions of the world (Appel,
increased  oxidative  stress.  These 2003).
abnormalities represent the backbone in Wang et al. (2000) suggested that
the pathogenesis of diabetic complications daily consumption of red Hibiscus might
(David and Dolores, 2011). Such be effective in lowering oxidative damage
abnormalities ~ cause  mitochondrial in living systems and the health effects as
superoxide overproduction. This increased an antioxidant.

superoxide production is the central and
major mediator of diabetes-induced tissue
damage (Giacco and Brownlee, 2010).

The aim of the present work was to
evaluate the red Hibiscus extract as a
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therapeutic substance on alloxan-induced
diabetes mellitus in male albino rats.

MATERIALS AND METHODS

- Alloxan (Sigma Pharmaceuticals
Company) was dissolved in 0.9% NaCl
and injected at a dose of 140 mg/kg BW
(Szkudelski, 2001).

- Preparation of the dose from red
hibiscus extract: Red Hibiscus was
purchased from the local market in Egypt
and prepared as follows:

Cold aqueous extraction: 250 g of air
dried powder of leaves of red Hibiscus
platanifolius was weighed and soaked in
500 ml cold water and left for 24 hours
and then filtered. The filtrate was
subjected to water bath evaporation, then
filtered with the help of muslin cloth and
was subjected to centrifugation at 5000
rpm for 5 minutes and stored at 4°C for
further use (Farombi, 2003).

Hot aqueous extract: 250 g of air dried
powder of leaves of red Hibiscus
platanifolius was weighed and soaked in
500 ml water that boiled for 30 minutes,
left for 24 hours and then filtered. The
filtrate was subjected to water bath
evaporation, then filtered with the help of
muslin cloth and was subjected to
centrifugation at 5000 rpm for 5 minutes
and stored at 4°C for further use (Vimaiin,
2010).

The daily Hibiscus dose given was 250
mg/kg/bw, and was administered via a
metal oro- gastric tube

- Animals: A total of sixty adult male
albino rats of local strains were used in

this study ranging in weight from 165-180
grams at the time of the research. The
animals were housed under similar
standard environmental conditions in
suitable cages (20 x 32 x 20 cm for every
5 rats) with wide meshed raised floors to
prevent coprophagia. They were kept on
an ordinary rat chow and water at room
temperature and normal light/dark cycle.
They also were kept for ten days to adapt
to the new conditions before starting the
experiment. They were divided equally
into 6 groups as follows:

Group I: (Control Group): Rats fed on
normal standard rat chow diet served as
control group

Group IlI: (Alloxan-treated Group):
Rats were subjected to induction of
diabetes by a single intraperitoneal
injection of alloxan (140 mg/kg body
weight) in normal saline and fed on
normal standard rat chow diet.

Group 111 :( Cold red Hibiscus extract -
treated group): Rats were fed on normal
standard rat chow diet and received cold
red hibiscus extract (250 mg/kg) for 4
weeks orally.

Group 1V: (Hot red Hibiscus extract -
treated group): Rats were fed on normal
standard rat chow diet plus extracted hot
red Hibiscus (250 mg/kg) for 4 weeks
orally.

Group V: (Diabetic Cold red Hibiscus
extract -treated group): Rats were
subjected to induction of diabetes and
received extracted cold red Hibiscus (250
mg/kg) for 4 weeks orally.
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Group VI: (Diabetic Hot red Hibiscus
extract -treated group): Rats were
subjected to induction of diabetes and
received extracted hot red Hibiscus (250
mg/kg) for 4 weeks orally.

- Induction of diabetes mellitus: Alloxan
was injected intraperitoneally at a dose of
140 mg/kg BW. Just before alloxan
injection, 2 ml of glucose (5%) were given
orally. After 48 hours, blood samples were
taken from tail vein for blood sugar
estimation. Rats with blood sugar higher
than 200 mg/dl were considered diabetic
(Szkudelski, 2001).

- Collection of Blood Samples: At the
end of the 4th week from the start of red
Hibiscus treatment, all rats were fasted
overnight. Blood was collected (4 ml of
blood for each) from the retro-orbital
plexus using heparinized capillary tube
(0.75 - 1.0 mm internal diameter) inserted
in the medial canthus. To obtain serum,
the blood was collected into a dry clean
graduated glass centrifuge tube. It was
rapidly set to centrifuge at 5000 r.p.m. for
10 minutes. About half of the supernatant
serum was sucked out into Eppendorf
tubes and stored frozen at -202C for
subsequent biochemical analysis
(Shermer, 1968).

- Histopathological studies: At the end of
the 4th week and under ether anesthesia,
abdomen of the animal was opened after
reaching the stage of surgical anesthesia,
as evident by loss of withdrawal reflex.
Pancreas was excised for histopatho-
logical studies. Pancreatic specimens were
preserved in Bouin's solution for 36 and
24 hours respectively, then transferred to

70% alcohol and preserved till used.
Paraffin blocks were then made for the
tissue samples. Different sections were
obtained and stained with hematoxyline
and eosin (Hx and E) stains and examined
using a light microscope.

- Statistical Analysis: Data input and
analysis were done using SPSS computer
program. All results were expressed as the
mean * standard deviation (SD). Mean
values of the different groups were
compared using a one way analysis of
variance (ANOVA). Least significant
difference (LSD) post hoc analysis was
used to identify significantly different
mean values. P value < 0.05 was accepted
to denote a significant difference.

RESULTS

In group 1V (diabetic-group), mean *
standard deviation was 2.55 + 0.41 ng/ml.
The difference of blood insulin level
between control group | and diabetic
group 1V was significant, where the blood
insulin level decreased in diabetic control
group (IV) compared with group (I)
normal control. In group V and VI, mean
+ standard deviation were 3.03 + 0.7 and
3.6 = 0.87 ng/ml respectively. The
difference between diabetic groups (V and
V1) was significant in respect to group 1V.
The blood insulin level increased in these
groups that were treated with hot and cold
Hibiscus extract respectively compared
with control diabetic group. Also, there
was no significant difference in insulin
levels between group V and group VI.
Mean =+ standard deviation of blood
glucose was 379.2 + 23.97 mg/dl in group
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1V, while were 293.9+ 19.4 and 287.4 +

1258 mg/dl in groups, V and VI
respectively.

Induction of diabetes significantly
increased the level of total serum

cholesterol, triglyceride (TG) and LDL
levels associated with significant decrease
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Treatment with red hot and cold
Hibiscus extract significantly decreased
the total serum cholesterol and TG level
with significant decrease in the level of
LDL respectively. On the other hand,
there was significant increase in the level
of HDL compared to the diabetic un-
treated group.

in the HDL level.

Table (1): Effects of diabetes, red hot and cold Hibiscus extracts in different groups.

sroups Control Norr_ngl + hot Norma_l + cold Diabetic Diab_et_ic + hot Diabgti_c + cold
normal Hibiscus Hibiscus Hibiscus Hibiscus
Para- Group 1) | Group 1) | (Groupnny | COUP ™M 1 Growpv) | (Group V1)
Meters
Insulin 56+1.1 55+13 57+12 2.55+0.4 3.03+0.7 3.6+0.87
(ng/ml) P >0.05 P >0.05 P <0.05* P <0.05* P <0.05*
Blood Glucose | 95.3%£8.9 |92.3+11.47 | 90.35+11.3 | 379.2+239 | 293.9+19.4 | 287.4+12.58
(mg/dl) P >0.05 P >0.05 P < 0.05* P < 0.05* P < 0.05*
Cholesterol |110.4+10.3 | 103.74+55 | 97.75+7.98 | 197.1+13.7 | 176.6+185 | 190.5+7.15
(mg/dl) P >0.05 P < 0.05* P < 0.05* P < 0.05* P < 0.05*
TG 160.2+16.7 | 134.3+33.4 | 146.9+152 | 269.2+35 | 164.2+352 | 149.2+235
(mg/dl) P < 0.05* P < 0.05* P < 0.05* P >0.05 P >0.05
HDL 746+42 | 75+6.2 76.3+9.3 | 63.9+7.2 | 923171 94.7+9.4
(mg/dl) P >0.05 P >0.05 P <0.05* P <0.05* P <0.05*
LDL 43409 59+15 48+12 76.8+8.7 | 60.7+14.6 69.9+8.1
(mg/dl) P < 0.05* P >0.05 P < 0.05* P < 0.05* P < 0.05*

Number of rats in each group = 10.

showed

normal

* Significance in comparison to control

The  pancreas
pancreatic islets, pancreatic acini and
normal blood vessels in groups I, 1l and
Il (Figure 1). On the other hand,
pancreatic islets decreased in number and
size, normal pancreatic acini and thick
wall of the blood vessels, in diabetic
group (Figure 2). The pancreas in diabetic

groups received hot red and hot Hibiscus
showed normalized number of pancreatic
islets and decreased size, normal
pancreatic acini and improvement of the
thick walled blood vessels (thinner than
diabetic group but thicker than normal
group) (Figure 3).
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Figure (1): Section in the pancreas (HX&E, 400X) of group I, Il and Ill (normal control

groups) showing normal pancreatic islets (A), normal pancreatic acini (B) and
normal blood vessels (C).

Figure (2): Section in the pancreas (HX&E, 400X) of group IV (diabetic-group) showing

pancreatic islets decreased in number and size (A), normal pancreatic acini
(B) and thick wall of the blood vessels (C).

Figure (3): Section in the pancreas (Hx&E, 400X) of group V and VI- diabetic-received
cold and hot red Hibiscus showing normalized number of pancreatic islets and

decreased size (A), normal pancreatic acini (B) and improvement of the thick
walled blood vessels (C).
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DISCUSSION

In the present study, there was a
significant increase in blood glucose level
and a significant decrease in insulin level
in diabetic group (IV) when compared
with the control group (I). In treated
groups with red Hibiscus hot and cold (V
and VI) groups, there were significant
decrease in blood glucose level and
increase in insulin level when compared
with diabetic group (V). Diabetic group
showed moderate to marked atrophy of
the p-cells of islets of Langerhans of the
pancreas. The reduction in blood glucose
level could be due to increased pancreatic
insulin secretion from existing B-cell of
the pancreas (Ghosh and Suryawanshi,
2001). Zahid et al. (2014) stated that red
Hibiscus has anti-hyperglycemic effect
and the extract produces significant
reduction in blood glucose level within 2
hours of its oral administration. All treated
rats with extract showed significant
improvement in glucose tolerance. The
extracts causes hypoglycemic condition
may probably due to increasing the insulin
effect of plasma by stimulating insulin
release from the pancreatic B-cells, or due
to stimulation of peripheral glucose
utilization, or enhancing glycolytic and
glycogenic processes with concomitant
decrease in  glycogenolysis  and
gluconeogenesis (Andrade-Cetto and
Wiedenfeld, 2004).

These results were compatible with that of
Mirunalini and Arulmozhi (2011) that
showed that blood glucose level increases
in diabetic rats compared with treated
groups.

In the present work, there was a
significant increase of cholesterol, TG and
LDL but HDL level decreased in diabetic

group (IVV) comparing with normal group
(). Treated groups (V and VI) decreased
level of cholesterol, TG and LDL but
HDL level increased when compared with
group (IV). In alloxan-induced diabetes
mellitus, animals in the study have shown
a significant dyslipidemia as evidenced by
increase in cholesterol, TG, LDL and
decrease  in HDL  level.  Oral
administration of Hibiscus rosa sinensis
flower extract has shown significant
lowering effect on serum cholesterol, TG,
LDL and increase in HDL level.

These results were in agreement with the
findings of Vishnukumar et al. (2009)
who observed significant increase of
cholesterol, TG and LDL and HDL level
decreased in diabetic group when
compared with treated groups Also, these
results were in agreement with the
findings of Thomson et al. (2007) and Ali
and Agha (2009) who found that
cholesterol, TG and LDL levels showed
significant elevations in diabetic animals
when compared with normal ones.
Cholesterol acyltransferase activity in
intestinal mucosa is increased in diabetic
rats. Therefore, an enhancement of
cholesterol acyltransferase-dependent
cholesterol esterification in the intestine
might be one of the major factors that are
responsible for hypercholesterolemia in
diabetes (Jiao et al., 2003). Lee et al.
(2009), Vishnukumar et al. (2009) and
Gosain et al. (2010) have shown lipid
lowering activity of Hibiscus rosa sinensis
flower extract in diabetic rats.

Conclusion: Activity of the red (hot and
cold) Hibiscus extract against alloxan —
induced diabetes mellitus is through its
effect on beta cell improvement, its
improving effects on wvarying lipid
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profiles, strong antioxidant effects, and
enhancing the body’s immune system.
There was no significant change between
the effect of hot and red Hibiscus extracts.
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