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Abstract

: Inadequate nutrition is one of the causes of high cholesterol and blood
lipid, which if untreated, due to the high inflammation of liver cells, can lead to fatty
liver. The aim of this study was to evaluate the anti-hyperlipidemia effect of herbal
tea of Rosa damascena Mill and Cassia angustifolia Vahl on lipid profile in male
rats.

: In this experimental study, 28 male rats (220 + 20 g) were
randomly divided into four groups (n = 7 each): control, control + high-fat diet,
experimental group + high-fat diet + herbal tea, and experimental group + herbal tea.
The groups were treated with herbal tea of Cassia angustifolia VVahl (0.4 g/kg) plus
Rosa damascena Mill (0.2 g/kg) in three time periods with two days interval. After
28 days, the animals were anesthetized, and blood samples were collected from the
heart. Blood parameters were measured using an autoanalyzer.

: Based on the results, lipid profile, except for the AST enzyme, significantly
decreased in the experimental group with high-fat diet + herbal tea. In the
experimental group with normal diet + herbal tea, the profile did not show any
significant difference; however, AST enzyme increased significantly (p < 0.05), as
compared to the control group.

: Herbal tea prepared with a combination of Cassia angustifolia Vahl
and Rosa damascena Mill can be considered as a drug with rapid efficacy in people
with hyperlipidemia.
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Introduction

Nowadays, eating unhealthy foods have
become a common habit of many people
worldwide. Inadequate nutrition  causes
numerous disorders, including hyperlipidemia,
fatty liver, obesity, and type 2 diabetes, thereby
harming the health. Dyslipidemia is a disease
characterized by abnormal amounts of lipids in
the blood and contributes to coronary,
cerebrovascular, and vascular diseases. It is
mostly associated with systemic inflammation
due to the production of proinflammatory
factors such as tumor necrosis factor (TNF)-a
and interleukin-6 (IL-6). Regular consumption
of high-fat foods gradually elevates
triglycerides in liver cells. Excessive use of
simple sugars and sucrose-containing beverages
mostly predisposes to fatty liver.
Hyperlipidemia, if left untreated, leads to fatty
liver and its associated complications.
Therefore, alteration in nutritional habits could
be an essential step for the prevention and
treatment of this condition in the early stages,
and measuring liver enzymes after treatment
appears to be the best way to evaluate liver
activity.

In traditional medicine, senna makkai or
cassia senna (Caesalpinaceae family) serves as
a laxative, which is applied in the treatment of

enlarged spleen and liver and also
gastrointestinal and skin diseases. This plant
contains active compounds, namely

dianthraquinone glucosides and sennosides A
and B in its leaves and pods. Anthranoid
derivatives, such as o0-glycosides and c-
glycosides, are pharmacologically used as
herbal medicines with anti-constipation effects.
It has been demonstrated that after the oral
administration of sennosides, its active
metabolite, rheinanthrone, is released in in the
lower part of the gastrointestinal tract. In a
study conducted in 2015, a species of senna,
Senna fistula, could improve diabetic
derangement in some hematological parameters
and reduced plasma lipid imbalance. Rosa
damascena Mill, a member family of Rosaceae,
has also many applications in traditional
medicine, including  relieving  fatigue,
strengthening the nervous system, and treating
chronic diarrhea. According to investigations,
the hydroalcoholic extract of rosemary in
microgram concentrations has a stimulatory
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impact on the movements of the rat ileum.
Considering the presence of flavonoid and
antioxidant compounds in the aforementioned
plants, this study was undertaken with the aim
of combining the effects of the two plants (rose
and senna makkai) on the lipid profile. The
present study was conducted on normal and
obese male rats fed with high-fat diet. This
model suggests a simple method to induce the
model of morbid obesity in rats.

Methodology

Animal care

Adult male Wistar rats (220-250 g), about
90 days old, were purchased from the Pasteur
Institute of Iran (Tehran) and transferred to the
animal room at Payame Noor University
(Tehran, Iran). For adaptation to the
environment, animals were maintained under
standard laboratory conditions (12 hours of
darkness and 12 hours of lightness) and had
access to water and food ad libitum for four
days. The present study was reviewed and
approved by the Ethics Committee of Payame
Noor University (Ethics code:
IR.PNU.REC.1399.079).

Animal groups

Rats were divided into the following four
groups (n = 7 each): Control rats under normal
diet (c), control rats fed with high-fat diet (sh),
experimental rats fed with high-fat diet +
herbal tea (expl), and experimental rats fed
with normal diet + herbal tea (exp2).

Materials and High fat diet administration
Materials employed in this study included
Silva powdered milk (New Zealand), industrial
granulated sugar, salt, edible solid oil, senna
leaf, rose leaf, and ice cubes. Rats were initially
weighed on the first day of experiment.
Subsequently, a high-fat diet was administered
in rats of sh and expl groups. To this end,
animals were given ice cube-containing water
sweetened with 3 g of industrial granulated
sugar, instead of drinking water and food;
standard laboratory plates were greased daily
with 15 g of solid oil. In the second week, in
addition to receiving plates greased with 30 g of
solid oil and water sweetened with 6 g of white
sugar, the rats of these two groups were orally
given high-fat emulsion (Table 1) and also 1 ml
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of fat emulsion via gavage daily. In the third
week, the amount of emulsion increased to 2 ml

per day, while the amount of grease on plates
and sweetness of drinking water was constant.

Table 1. Composition of high-fat emulsion for oral administration

Composition

Silva powdered milk
Industrial granulated sugar

Salt
Solid oil
Water

The compositions and the amount of the emulsion are selected based on the high calorie and high consumption materials in the

household food basket.

Preparation and administration of Senna and
Rose leaf mixture

After 21 consecutive days of receiving high-fat
diet, at the beginning of the fourth week, the
administration of the high-fat diet was stopped.
Rats in expl and exp2 groups received a mixture
of senna and rose herbal tea on days 23, 25, and
27. To prepare this tea, 40 g of senna leaf and 5 g
of rose leaf were mixed in a metal mesh strainer in
a porcelain container with lid. After adding 100 ml
of boiling water, the lid of container was placed
for 10 min. afterwards, the metal mesh strainer
containing the remnant of the plant was taken out
and allowed the tea to be lukewarm. Then 1 ml of
the herbal tea was administered by gavage to each
rat.

Blood sampling and sample collection

At the end of 28 days, animals were
anesthetized with ether, and their blood samples
were collected from the heart. Blood serum
samples separated using a centrifuge and
microcentrifuge were transferred to a -20 freezer.
The biochemical tests were finally performed by
the relevant Kits.
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Statistical analysis

The results were analyzed by one-way ANOVA
and Tukey tests and interpreted by SPSS20
software. The statistical significance level was
defined as p < 0.05.

Result

Results of plasma triglyceride and cholesterol
levels in experimental groups

The results of the present study disclosed a
significant difference among the c, sh, and expl
groups. These outcomes indicate that the high-fat
diet model and induction of malnutrition in rats led
to a significant increase in plasma triglyceride and
cholesterol levels in group sh compared to group ¢
(p < 0.001). In group expl, herbal tea
administration significantly decreased in the
plasma triglyceride levels, when compared to the
group sh (p < 0.001) and this reduction did not
exhibit any significant difference with the rats in
the control group. In the same group, plasma
cholesterol levels significantly decreased relative
to group sh (p < 0.05); however, plasma levels of
cholesterol were still higher compared to the group
¢ (p £0.05) (Fig. 1).
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Figure 1. Evaluation of plasma (A) triglyceride (TG) and (B) cholesterol (Chol) levels in experimental groups. Data are reported as mean
+ SEM. #p < 0.001 (c vs. sh); ##p < 0.05 (sh vs. exp1); *p < 0.001 (sh vs. expl); **p < 0.0001 (c vs. sf); ***p <0.05 (c vs. expl).

Results of plasma ALP, ALT, and AST levels in
experimental groups

The results of the present study demonstrated a
significant difference between the ¢ and sh and
among sh, expl, and exp2 groups (p < 0.0001). In
AST plasma levels, the results indicated a significant
difference between groups sh and c, as well as
between groups exp2 and ¢ (*p < 0.05). The herbal

ALP (w1

tea administration in group expl led to a significant
reduction in the levels of ALP and ALT, while in
group c, this level was insignificant. Besides, no
significant increase and decrease were found
between group's exp2 and c. In rats received high-fat
diet, AST enzyme increased compared to the group
¢, but the tea had no effect on reducing this enzyme
in group expl. However, in group exp2, AST
enzyme increased compared to the group ¢ (Fig. 2).
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Figure 2. Evaluation of plasma (A) ALP, (B) ALT, and (C) AST levels in experimental groups. Data are reported as mean +
SEM. *p < 0.001 (c vs. sh); **p < 0.0001 (c vs. sh); #p < 0.001 (sh vs. expl); ##p < 0.0001 (sh vs. expl); ***p < 0.05 (¢ vs. sh);
###p < 0.05 (c vs. exp2).

difference between sh and ¢ groups and between sh

Results of plasma HDL and LDL levels in and expl in plasma LDL levels. These outcomes
experimental groups indicated that herbal tea administration in group
_ The results of the present study demonstrated a  exp1 led to increased levels of HDL but decrease
significant difference among the c, sh, and expl  |evels of LDL. The increase in HDL levels was also
groups in plAM HDL levels, as well as a significant higher in expl than ¢ group (Fig. 3).
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Figure 3. Evaluation of plasma (A) LDL and (B) HDL levels in experimental groups. Data are reported as mean + SEM. “p <
0.01 (sh vs. expl); *p < 0.05 (c vs. sh); “p < 0.05 (sh vs. exp1).

by modulating liver enzymes in rats (p <0.05). It was
notable that rats in exp1 group showed no significant
The results of this study showed that the herbal differences compared to rats in group c. In addition,
tea could prevent the development of dyslipidemia alteration in the plasma level of ALP liver enzyme in
by reducing triglycerides, cholesterol, LDL and also rats of exp2 group was the side effects of this tea.

Discussion
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This is first study that induced dyslipidemia using
high-calorie and high-consumption foods, e.g. edible
solid oil, industrial granulated sugar, and powdered
milk, which adversely affect human health and cause
liver and cardiovascular damages. Actually, in the
process of hydrogenation of unsaturated fatty acids,
solid vegetable oil with about 40-60% of trans fatty
acids is produced, giving rise to increased
cholesterol and blood lipids. The ability of different
plants to improve or prevent dyslipidemia effects,
particularly in the early stages, has been
demonstrated in various studies. In supporting of our
study, Amouoghli Tabrizi and Mohajeri showed that
in mice treated with a high-fat diet induced
hypertriglyceridemia and hypercholesterolemia,
serum levels of liver enzymes enhanced, but
treatment with green tea extract significantly
ameliorated the symptoms of these diseases.

Quercetin, a known compound in rose, is a type
of flavonoid found in many other plants, including
onion. Flavonoids are a group of important
compounds in plants that lessen the risk of
cardiovascular diseases by inhibiting LDL oxidation
through the elimination of free radicals. Therefore, it
appears that rose in combination with senna can act
synergistically and raise the antidyslipidemic effects
of senna. It has been demonstrated that senna has
antioxidant, antihyperlipidemic, and
antihyperglycemic impacts; thus, this plant has
ability to improve dyslipidemia and its
consequences. Based on HPLC studies, senna
contains  glycosides, which are used for
antihyperglycemic activity and protection of the
liver. Studies have also represented that
anthraquinone compounds in senna makkai could
possibly  mediate  antidyslipidemic  effects.
Anthraguinone glycosides, such as senesides A and
B, are metabolized by bacteria in the large intestine
and converted to active metabolites, namely rhein,
which in turn results in increased intestinal motility,
and elevated secretion of fluids in the large intestine,
and the occurrence of laxative impact. Therefore, the
probable mechanism of hypolipidemia after
treatment with senna is due to its laxative effects that
excrete the aforesaid substances. However, more
studies are needed to elucidate this matter.

An earlier study examined senna extract in
hyperlipidemic rats and found that the extract of this
plant could improve the lipid profile and could
significantly reduce the levels of triglycerides,
cholesterol, LDL, VLDL, and non-HDL-c in these
rats. In another study, the effects of senna leaf
powder supplementation were investigated on
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oxidative stress, inflammation, and hepatic steatosis
in obese rats on a high-fat diet. They explored that
the supplement not only could hinder high
cholesterol and triglyceride levels but also could
significantly mitigate the levels of liver enzymes,
including AST, ALT and ALP. The leaves of this
plant reduced the peroxidation of lipids and nitric
oxide. The results of that study disclosed that
oxidative stress prevention by senna leaf
supplementation was regulated by increasing the
activity of antioxidant enzymes, which subsequently
amended the expression of relevant genes such as
nuclear factor erythroid 2-related factor 2 (NRF-2),
heme oxygenase-1 (HO-1), superoxide dismutase
(SOD), and catalase (CAT). The supplementation
was also explored to control nonalcoholic fatty liver
disease by modulating the expression of fat
metabolizing enzymes. Hajhashemi et al. reported
the anti-inflammatory effects of rose extract. Akbari
and colleagues examined the toxic effects of rose and
displayed that the liver and kidneys readily tolerate
the injectable doses of this plant unless very high
doses are used. One study investigated the effect of
rose methanolic extract on lipid profile and
atherosclerotic plaque formation in hyperlipidemic
rabbits. The results reflected that the extract
decreased the average levels of TC, TG, LDL, and
plague formation, but this reduction was
insignificant. Another study examined the effects of
rose ethanolic extract on reducing blood lipids in
streptozotocin-induced diabetic rats. Statistical
results showed that the extract of this plant
significantly declined the levels of triglycerides,
cholesterol, and LDL. The reduction was speculated
to be due to the high content of polyphenolic
compounds in this plant.

Overall, our study of fat profile in serum levels
confirms the significant effect of this herbal tea on
people with dyslipidemia. Although studies have
indicated that improper or long-term consumption of
this herbal tea leads to side effects, such as potassium
depletion, gamma globulin depletion, and hepatitis,
in the present study, by increasing the duration of
treatment with herbal tea, a reduction was observed
in AST enzyme. Therefore, a mixture of senna and
rose leaves with the aforementioned amounts could
be considered as an alternative drug in the treatment
of hyperlipidemia and dyslipidemia.

Conclusions

Avoiding excessive consumption of industrial
sweetened beverages and high-fat foods is one of the
effectual factors in preventing liver disorders, and
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sanna and rose herbal tea could be an effective
treatment horizon to ameliorate this condition.
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