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ABSTRACT

Objective: Hypertension is a chronic medical condition. Diet can improve blood pressure control and decrease the risk of health complication.

Methods: In this study, four plants: Roselle, Marjoram, Chamomile, and Doum were extracted by water. Equal portions of them were mixed. Lethal
dose 50% of the mixture was assayed; the dose which did not cause any mortality was 266.94 mg/100 g body weight. Animals were classified into five
groups: Negative control group, positive control group where hypertension was induced by L-name, two groups treated with two doses of the mixture,
and a group treated with prazosin as a standard treatment. Treatment of hypertensive rats continued for 4 successive weeks.

Results: Treatment with the mixture showed a significant reduction in blood pressure of hypertensive rats, as well as serum cholesterol, low-density
lipoprotein-cholesterol, and urea levels when compared to positive control group.

Conclusion: The results obtained suggest that the aqueous extract is efficient as an antihypertensive and hypolipidemic agent.
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INTRODUCTION

High blood pressure is called the “silent killer” because it often has no
warning signs or symptoms. Hypertension is one of the most important
causes of premature death worldwide, and the problem is growing; in
2025, an estimated 1.56 billion adults will be living with hypertension.
About nearly one billion people have hypertension and two-thirds of
them are in developing countries [1].

There is an association between hyperlipidemia and hypertension
as it is prevalent in hypertension [2]. It is worth noting that both
hypertension and hyperlipidemia are risk factors for chronic diseases
such as cardiovascular diseases (CVDs).

There are different groups of antihypertensive drugs for clinical use
including alpha blockers as prazosin which is occasionally prescribed
for hypertension and its effect in lowering blood pressure is the
modest [3], central adrenergic inhibitors which cause fatigue, sedation,
orthostatic or exercise-induced hypotension and frequent incidence
of depression at higher doses [4], diuretics and beta blockers which
cause hyperlipidemia [5]. Therefore, there is an increasing demand
for complementary and alternative medicine with antihypertensive
activity and fewer side effects.

Natural herbs have been of interest because of their potential health
benefit against CVD. Numerous herbal preparations have been shown
to affect blood pressure levels through various mechanisms, although
they are usually limited by toxicity or relative lack of efficacy compared
with standard medications. The lack of standardization of ingredients
and preparation also causes problems.

Roselle is one potential non-pharmacological treatment. In folk
medicine, the calyces’ infusion is used for the treatment of several
conditions including high blood pressure [6].

Furthermore, Kim et al. [7] reported that Marjoram is an aromatic
herb of the mint family which originated in Egypt and the Arab

Kingdom; Marjoram is the enhancement of the cardiovascular
and circulatory system. It helps by eliminating the common risks
associated with CVD through lowering the blood pressure, greatly
reducing the risk of hypertension and resultant heart problems
and greatly preventing the buildup of cholesterol, reducing risk of
hardened arteries so reducing the rate of heart disease and heart
attack.

Furthermore, Chamomile is one of the most ancient medicinal
herbs known to humankind. It is a member of Asteraceae family
and represented by two common varieties, viz.,, German Chamomile
(Chamomilla recutita) and Roman Chamomile (Chamaemel umnobile).
The dried flowers of Chamomile contain mono, sesquiterpenoids, and
flavonoids contributing to its medicinal properties [8]. Chamomile,
which has been used as an herbal medication since ancient times, is
still popular today and probably will continue to be used in the future
because it contains various bioactive phytochemicals that could
provide or induce therapeutic effects. Chamomile can help in improving
cardiovascular conditions, stimulate immune system.

Doum fruit, which is rich in flavonoids (polyphenols), saponins, and
tannins, is used in folk medicine as it can lower blood pressure in
hypertensive patients and blood lipids in a manner that decreases the
risk on the cardiovascular system [9].

METHODS

Materials
Plants

About ¥ kg of the following plants, the red calyces of Roselle, all herb
of Marjoram, flowers of Chamomile, and the outer part of Doum fruits
were soaked in cooled water overnight then filtered and reextracted by
cooled water till exhaustion. All filtrates of each plant were combined,
evaporated under reduced pressure, and then lyophilized. A mixture
contains equal weights of each extract was prepared, for animal
treatments.
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Animals

Adult male rats (150-175 g), and adult mice of both sexes (18-20 g),
were used in the experiments. The animals were obtained from the
animal house colony of the National Research Centre, Dokki, Giza, Egypt.
The animals were housed in standard metal cages in an air-conditioned
room at 22#3°C, 55%5% humidity and provided with standard
laboratory diet and water ad libitum. All experimental procedures were
conducted in accordance with the guide for care and use of laboratory
animals and in accordance with the Ethics Committee of the National
Research Centre.

Diagnostic kits

Kits for determination of total cholesterol, triglycerides, high-density
lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol, urea,
and creatinine were purchased from Biodiagnostic Company, Egypt.

Apparatus

Non-invasive  blood  pressures monitor (Ugo, Basile-Italy)
spectrophotometer.

Methods

Phytochemical screening

Detection of volatile substances

About 10 g of the samples were subjected to water distillation (500 ml
water) using Clevenger’s apparatus. The distillation was continued for
3 hrs after boiling. The volatile substances were isolated and dried over
anhydrous Na SO, according to Guenther [10].

Detection of carbohydrates and/or glycosides

About 1 g of each powdered sample was extracted with 10 ml of 50%
ethanol. The presence of carbohydrates and/or glycosides in the
ethanolic extract was detected using a-naphtholsulfuric acid reagent as
reported by Lewis and Smith [11]. Formation of a red or dull violet at
the interphase of the two layers was a positive test.

Detection of tannins

The method of Shellard [12] has been used for the detection of tannins
in the ethanolic extract by the addition of few drops of 10% ferric
chloride in ethanol reagent. The change of color to bluish black or
precipitate indicates the presence of tannins.

Detection of alkaloids

About 1 ml of the alcoholic extract filtrate was mixed with 2 ml of
Dragendoff’s reagent; a turbid orange indicates the presence of
alkaloids. The confirmation test was done using Mayer’s reagent;
hence, appearance of yellow precipitate indicates the presence of the
alkaloids [13].

Detection of flavonoids

About 10 g of the powdered sample was macerated in 50 ml of 1% HC1
acid overnight and filtered. Then, 10 ml of the filtrate was rendered
alkaline with NaOH (1 M), and the formation of yellow indicates the
probable presence of flavonoids [14].

Furthermore, magnesium/HC1 was added to other parts of ethanolic
extract, a red formation indicates the presence of flavanones and/or
flavonol [15].

Test for saponins

About 5 g of the dry powdered sample was macerated in 20 ml distilled
water, and the filtrate was shaken vigorously. A persisting froth for
about 30 minutes indicates the possible presence of saponins [12].

Detection of sterols

The presence of unsaturated sterols and/or triterpenes was detected
using acetic acid anhydride (0.3 ml)-sulfuric acid (0.5 ml) reagent and
observed for the formation of a brown ring at the junction of two layers.
Green coloration of the upper layer and the formation of deep red in the
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lower layer would indicate a positive test for steroids and triterpenoids,
respectively, as reported by Hanson [16].

Test for phenols

About 2 ml extract was taken into water and warmed at 45-50°C. Then,
2 ml of 3% FeCl, was added. Formation of green or blue will indicate the
presence of phenols [17].

Pharmacological study

a. Toxicological study: Lethal dose 50% (LD, ) was determined
according to the methods described [18] using groups of 10 mice.
The symptoms of toxicity and postmortem findings were recorded
within the first 24 hrs post-injection.

b. Blood pressure and lipid profile study:

Animal groups

The animals used were classified into five groups (8 rats each) as

follows:

e 1% Group: Negative control rats were given 1ml tab water orally daily
for 4 successive weeks

e 2™ Group (positive control hypertensive group): Induction of animal
model mimicking hypertension using L-name orally in a dose of
50 mg/kg body weight (b.wt.) daily for 4 successive weeks was done
according to Khayyal et al. [19]

e 3" Group: Hypertensive rats given 0.09 mg/kg of prazosin as a
standard drug (dose calculated according to Paget and Barnes [20])

e 4™ Group: Hypertensive rats given 26.694 mg/kg of aqueous extract
of the mixture of Roselle, Marjoram, Chamomile, and Doum orally
daily for 4 successive weeks

e 5™ Group: Hypertensive rats given 13.347 mg/kg of aqueous extract
of the mixture orally daily for 4 successive weeks.

Blood pressure measurements

Systolic blood pressure of animals was indirectly measured at zero time
then weekly by non-invasive blood pressure monitor (Ugo, Basile-Italy)
from the tail of conscious rats by the tail-cuff technique for which all
animals were pre-trained until blood pressure was steadily recorded
with minimal stress.

Training was conducted by the method described [21] as follow: Plastic
restraint tubes were placed in the animal cages for few days before
measurement to allow familiarity. The animals were then restrained
in the tubes for 10-20 minutes/day for 5 days prior recording blood
pressure. In the tail-cuff technique, animals were warmed for
30 minutes at 29°C in a thermostatically controlled heating cabinet
(Ugo, Basile-Italy), for better detection of tail artery pulse; the tail was
passed through a miniaturized cuff and a tail-cuff sensor.

The pulse was recorded by the sensor during automatic inflation and
deflation of the cuff. Systolic and diastolic blood pressure was defined
as the cuff inflation and deflation.

Blood pressure of baseline was measured before induction of
hypertension at zero time and after induction of hypertension at the
end of 4 weeks after using L-name daily, and at the end of treatment
period with the mixture Roselle, Marjoram, Chamomile, and Doum
given in two doses (26.694 and 13.347 mg/kg) for 4 successive weeks
as well as at the end of treatment with prazosin used as a standard drug
for treatment of hypertension.

The average of at least three measurements for each rat was taken at
each occasion. Heart rate was recorded automatically.

Biochemical parameters

At the end of the experimental period (24 hrs after last dose of mixture
and prazosin), the blood was obtained from all groups of rats which
were fasting for 18 hrs; after being lightly anesthetized with ether
by puncturing retro-orbital plexus [22], the blood was allowed to
flow into a clean, dry centrifuge tube and left to stand 30 minutes
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before centrifugation to avoid hemolysis. Then, blood samples
were centrifuged for 15 minutes at 2500 rpm; the clear supernatant
serum was separated and collected by Pasteur pipette into a dry
clean tube to use for determination serum levels of total cholesterol
according to Richmond [23], triglycerides levels according to Fossati
and Prencipe [24], HDL-cholesterol according to Burstein et al. [25],
LDL-cholesterol according to Friedewald et al. [26], urea according to
Fawcett and Scott [27], and creatinine according to Schirmeister [28].

RESULTS AND DISCUSSION

Phytochemical screening of plants

In the present study, chronic consumption of L-name for 4 successive
weeks induced hypertension (increase in blood pressure). These
findings are in agreement with previous studies demonstrating that
L-name treatment increases blood pressure by causing cardiac and
renal hypertrophy, nitric oxide deficiency, and oxidative stress [29,30].

L-name also caused a significant increase of the levels of total
cholesterol, LDL-cholesterol, and urea and decrease of HDL-cholesterol
level. These findings are in agreement with previous results [31] that
revealed that hypercholesterolemia and dyslipidemia are associated
with the pathogenesis of hypertension induced by chronic L-name
intake.

Table 1 represents the phytochemical screening of the four plants
included in this investigation. From the Table 1, it was found that all
aqueous extracts contain carbohydrate and or glycosides, volatile oils,
where Chamomile and Marjoram bear higher content.

Flavonoids were found in all the extract in higher amounts; however,
phenols and tannins were found in lesser amounts in all plant extracts
except Roselle extract.

Doum contains saponins in higher concentration than other plants. No
alkaloids were found in all the plants.

Pharmacological study
Toxicological study

Symptoms of acute toxicity of the mixture of Roselle, Marjoram,
Chamomile, and Doum-exhibited increased of respiration rate, cyanosis
of mucous membranes, general depression characterized by apathy,
loss of righting reflex, convulsion, and death. The LD, of aqueous
extract of the mixture was found to be 266.94 mg/100 g b.wt. when
intraperitoneally injected in mice as shown in Table 2.

Blood pressure records

The effect of treatment with the mixture of Hibiscus, Marjoram,
Chamomile, and Doum given in two doses (26.694 and 13.347 mg/kg)
for 4 successive weeks and prazosin (0.09 mg/kg) on systolic blood
pressure was shown in Fig. 1 and Table 3. Throughout the duration
of the experiment, the negative control group blood pressure did
not exhibit any significant change. However, all animals in all groups
that were given L-name in a daily dose of 50 mg/kg for 4 weeks were
rendered hypertensive.

By the end of that period, the animals showed a significant rise in systolic
blood pressure when compared to the baseline blood pressure of all
groups. Blood pressure continued to rise significantly despite cessation
of administration of L-name but without giving any antihypertensive
for the following 4 weeks after induction of hypertension in the positive
control group only. However, the treated groups with prazosin and
mixture in both doses showed a significant reduction in blood pressure
when compared to positive control group at the same period after
treatment for 4 successive weeks. The blood pressure of the groups
treated with prazosin and the mixture high dose was significantly
reduced to be less than the negative control group at the same with the
same duration of treatment.
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Table 1: The phytochemical screening of the four plants
included in this investigation

Test Marjoram Doom Chamomile Hibiscus
Carbohydrates  + ++ + +
Steroids + + + -

Volatile oils ++ + ++ +
Saponins + ++ +4+ .
Flavonoids ++ ++ ++ T4+
Alkaloids ++ ++ ++ +4+
Phenols + + + T4
Tannin + + + ++

Table 2: Determination of approximate LD, for a mixture of
aqueous extract “Roselle, Marjoram, Chamomile, and Doum” by
Karber method (1931) using constant (1.3)

Dose used mg/100 g M  Reaction Z D Z.D
b.wt

482.7 10 10 - - -
371.3 10 8 9 1114 1002.6
285.6 10 6 7 85.7 599.9
219.7 10 4 5 65.9 3295
169 10 2 3.0 507 152.1
130 10 1 1.5 39 58.5
100 10 - 05 30 15

Y 7.D=2157.6

aM.=DM= Z% —482.7-2157.6/10

LD, =266.94 mg/100 g b.wt

Where, aM: Arithmetic mean of LD, DM: The dose by which all the animal
reacted, Z: Half the sum of the positive reacted animals from 2 successive 1,
doses, D: The difference between the numbers of 2 successive doses, M: The
number of animals in each group. LD, : Lethal dose 50%

Tab1le 3: The effect of oral administration of aqueous extract
of Roselle, Marjoram, Chamomile, and Doum (26.694 and
13.347 mg/kg) and prazosin (0.09 mg/kg) on systolic blood
pressure in hypertensive rats induced by L-name (50 mg/kg)

Onset groups Baseline  After induction After treatment
of hypertension of hypertension

Negative control 102.1+2.1 105.8+2.4

Positive control 141.6+7.8*

Prazosin 101.6£17 131.9+5.1% 94.47+5.6%*

(0.09 mg/kg)

Mixture 102.0+5.3*

(26.694 mg/kg)

Mixture 82.35-1-1.94#*

(13.347 mg/kg)

Values represent the mean+SE of eight rats for each group. n=8, p<0.001.
Statistical analysis was done using two-way ANOVA, followed by Bonferroni’s
test for multiple comparisons. Comparison between groups was done at the
same period of treatment for all groups. #Significant different from negative
control group, *Significant different from positive control group. SE: Standard
error

Results reveal that the aqueous extract is efficient as antihypertensive
agent by significantly and dose-dependently preventing the increase
of blood pressure and blood lipids in L-name-induced hypertensive
rats. Indeed, various findings and the phytochemical screening done in
this investigation have shown the presence of flavonoids, tannin, and
phenolic compounds in the different medicinal plants constitute the
mixture [7,8,32,33]. Which may explain the antihypertensive effects
of this extract as the above phytochemical components are known for
their vasorelaxant and cardioprotective activities.
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Fig. 1: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694
and 13.347 mg/Kkg) and prazosin (0.09 mg/Kkg) on systolic blood
pressure in hypertensive rats induced by L-name (50 mg/kg).
Values represent the meanz+standard error of eight rats for each
group, n=8, p<0.001. Statistical analysis was done using two-way
ANOVA followed by Bonferroni'’s test for multiple comparisons.
Comparison between groups was done at the same period of
treatment for all groups. *Significant different from negative
control group, *Significant different from positive control group
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Fig. 2: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694 and
13.347 mg/kg) and prazosin (0.09 mg/kg) on serum levels of total
cholesterol in hypertensive rats induced by L-name, 50 mg/Kkg).
Values represent the meantstandard error of eight rats for each
group, n=8, p<0.001. Statistical analysis was done using one-way
ANOVA followed by Tukey for multiple comparisons. *Significant
different from negative control group, *Significant different from
positive control group
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Biochemical parameters

Regarding the effects of the mixture on the biochemical parameters
which are shown in Figs. 2-7 and Table 4. L-name produced a significant
elevation in serum cholesterol, LDL-cholesterol, and urea and reduction
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Fig. 3: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694 and
13.347 mg/kg) and prazosin (0.09 mg/kg) on serum levels of
triglycerides in hypertensive rats induced by L-name (50 mg/kg).
Values represent the meanz+standard error of eight rats for each
group, n=8. Statistical analysis was done using one-way ANOVA
followed by Tukey for multiple comparisons

Fig. 4: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694
and 13.347 mg/Kkg) and prazosin (0.09 mg/kg) on serum
levels of high-density lipoprotein-cholesterol in hypertensive
rats induced by L-name (50 mg/kg). Values represent the
meanzstandard error of eight rats for each group, n=8, p<0.001.
Statistical analysis was done using one-way ANOVA followed
by Tukey for multiple comparisons. *Significant different from
negative control group, *Significant different from positive
control group
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Table 4: The effect of oral administration of aqueous extract of Roselle, Marjoram, Chamomile, and Doum (26.694 and 13.347 mg/kg)
and prazosin (0.09 mg/kg) on serum levels of cholestero], triglycerides, HDL, LDL, urea, and creatinine in hypertensive rats induced by
L-name (50 mg/kg)

Parameter Group

Negative Positive Prazosin Mixture Mixture

control control 0.09 mg/kg 26.694 mg/kg 13.347 mg/kg
Cholesterol mg/dl 101.1+2.47 117.2+2.85% 73.18+1.95%* 89.55+4.98* 98.295+4.56*
Triglycerides mg/dl 149.849.41 177.4+14.23 150+14.03 160+16.82 156.2+13.23
HDL-cholesterol mg/dl 75.9+1.28 64.25+1.71% 62.41+1.31% 55.98+2.88"% 65.33+0.63%
LDL-cholesterol mg/d1 -2.86+0.67 15.57+0.88% -23.72+1.4%* 3.24+0.41%* 1.8+0.62%*
Creatinine mg/dl 1.89+0.09 1.88+0.06 1.65+0.04 1.89+0.06 1.88+0.11
Urea mg/dl 25.29+0.27 29.08+1.43% 18.38+0.23#* 22.39+0.65* 24.57+1.14*

Values represent the mean+SE of eight rats for each group. n=8, p<0.001. Statistical analysis was done using one-way ANOVA, followed by Tukey for multiple
comparisons. *Significant different from negative control group, *Significant different from positive control group. LDL: Low-density lipoprotein, SE: Standard error,

HDL: High-density lipoprotein
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Fig. 5: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694
and 13.347 mg/kg) and prazosin (0.09 mg/kg) on serum
levels of low-density lipoprotein-cholesterol in hypertensive
rats induced by L-name (50 mg/kg). Values represent the
meanzstandard of eight rats for each group, n=8, p<0.001.
Statistical analysis was done using one-way ANOVA, followed
by Tukey for multiple comparisons. *Significant different from
negative control group, *Significant different from positive
control group

in serum HDL-cholesterol level. On the other hand, treatment with the
mixture of Hibiscus, Marjoram, Chamomile, and Doum given in two doses
(26.694 and 13.347 mg/kg) and prazosin 0.09 mg/kg for 4 successive
weeks showed a significant reduction in serum cholesterol, LDL-
cholesterol, and urea levels when compared to positive control group.
In addition, prazosin reduced serum cholesterol, LDL-cholesterol, and
urea levels significantly less than the negative control group. However,
the mixture in both doses showed a significant increase in LDL level
significantly more than the negative control group. All treated groups
showed a significant reduction in HDL-cholesterol level when compared
to negative control group. There was no significant change in serum
levels of triglycerides or creatinine throughout the study.

Administration of the aqueous extracts in a dose-dependent manner
provided a beneficial action on rat lipid profile with regard to
the reduction of total cholesterol and LDL-cholesterol. The lipid-
lowering potential of the extract may be attributed to the presence

Fig. 6: The effect of oral administration of aqueous extract of
Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694 and
13.3478 mg/kg) and prazosin (0.09 mg/kg) on serum levels of
urea in hypertensive rats induced by L-name (50 mg/kg) values
represent the meantstandard error of eight rats for each group,
n=8, p<0.001. Statistical analysis was done using one-way ANOVA,
followed by Tukey for multiple comparisons. *Significant different
from negative control group, *Significant different from positive
control group

of phytochemical constituents such as flavonoids, saponins, and
tannins [32,34]. Flavonoids are reported to lower LDL-cholesterol
concentrations in hypercholesterolemic animals [35]. Saponins are
reported to inhibit pancreatic lipase activity in high-fat diet fed mice
leading to greater fat excretion due to reduced intestinal absorption of
dietary fats [36]. Similarly, tannins are recognized for their ability to
inhibit lipid absorption [37].

CONCLUSION

This study demonstrates the promising effect of the aqueous extract
prepared by mixing the Roselle, Marjoram, Chamomile, and Doum
together in preventing L-name-induced hypertension in rats. Moreover,
the extract improved of lipid profile and kidney function tests. Thus,
this study provides validation of the experimental use of these herbs
in the management of hypertension associated with hyperlipidemia.
However, further clinical studies are needed to determine the exact
effect of these extracts on humans.
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Fig. 7: The effect of oral administration of aqueous extract of

Hibiscus, Marjoram, Chamomile, Hyphaene thebaica (26.694 and

13.347 mg/kg) and prazosin (0.09 mg/kg) on serum levels of

creatinine in hypertensive rats induced by L-name (50 mg/kg).
Values represent the meantstandard error of eight rats for each
group, n=8. Statistical analysis was done using one-way ANOVA,

followed by Tukey for multiple comparisons
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