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Abstract 
Catharanthus roseus is a shrub from the Apocynaceae family, which is used in the treatment of many 

diseases including hypertension. The triphytochemistry of the aqueous extract of the leaves of this plant 

revealed the presence of numerous molecules including alkaloids, flavonoids, tannins, saponins and 

polyterpenes. The present study showed that the consumption of 60% fructose by rats of the wistar strain 

during the first ten days of the experiment, very significantly increased the activities of catalase and 

malondialdehyde in the kidney and heart, then reduced them by highly significant at the end of the 

experiment. On the other hand, the activities of superoxide dismutase in the kidney and heart, and of 

nitric oxide in the aorta, increased significantly during the first two weeks before gradually decreasing 

until the end of the experiment. Treatment of 60% fructose-induced hypertension with aqueous extract of 

Catharanthus roseus leaves increased serum levels of catalase, superoxide dismutase, malondialdehyde, 

kidney and heart, and oxide nitric in the aorta. This increase was observed at doses ranging from 200 to 

1000 mg/kg bw compared to the batch of patients treated. Compared to nifedipine and metformin, the 

aqueous extract of the leaves of Catharanthus roseus appears to have interesting antioxidant activity 

implicated in the treatment of hypertension induced by fructose. 

 

Keywords: Antioxidant activity, Aqueous extract, Catharanthus roseus, Induced hypertension, Fructose 

 

1. Introduction 

Plants, because of their many therapeutic virtues, are widely used around the world and 

particularly in Africa. They represent nearly 80 to 85 % of the health coverage of populations 
[1, 2]. Also, the secondary metabolites that they contain give them invaluable biological 

properties and they are also available, cheaper and accessible to everyone [3, 4]. Some of these 

plants have been shown to be effectives in treating many diseases including high blood 

pressure. In fact, high blood pressure is now the cause of many cases of death around the 

world (14,000 deaths per day or one death every seven (7) seconds) [5]. One of the causes of 

this disease is said to be eating precisely foods high in sucrose. Recent studies have shown that 

a diet high in glucose is the cause of high blood pressure through oxidative stress [6]. Likewise, 

the consumption of 33% fructose by rats is thought to be the cause of arterial hypertension [7]. 

Therapeutic interventions via the suppression of free radicals and/or the increase of 

endogenous antioxidant enzymes would attenuate myocardial dysfunctions [8]. Catharanthus 

roseus is one of the routes indicated in the treatment of hypertension and diabetes thanks to its 

hypotensive and antidiabetic properties. The many secondary metabolites available to this 

plant may prove effective in suppressing the generation of free radicals. The objective of this 

work is to evaluate the antioxidant activity of the aqueous extract of Catharanthus roseus 

leaves in hypertensive rats by induction of 60 % fructose. 

 

2. Material and methods 

2.1 Material 

2.1.1 Plant material 

The leaves of Catharanthus roseus were collected in the common of Cocody (Abidjan). These 

leaves were sorted, washed, dried at room temperature and pulverized using an IKA-MAG 

type machine. The resulting powder was used for aqueous extraction. 
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2.1.2 Animals 

The animals used for the manipulations are adult rats, of the 

wistar strain, aged eight (8) to twelve (12) weeks and 

weighing on average between 160 and 200g. These animals 

come from the animal facility of the Higher Normal School 

(ENS) of Abidjan. These animals were previously 

acclimatized for two weeks. During this period, the animals 

were fed with food from Ivograin-CI (granules, proteins and 

fat) and watered with water. They were maintained at a 

temperature of 22° ± 2°C and subjected to a cycle of 12/12h. 

These animals were classified into groups of six animals for 

the rest of the experiments. 

 

2.2 Methods 

2.2.1 Triphytochemical 

The characterization of the different chemical groups present 

in the aqueous extract of this plant was carried out using the 

protocols presented by the Pharmacognosy-Botanic 

Cryptogamy laboratory of the Pharmacy Training and 

Research Unit of the Felix Houphouët Boigny University of 

Cocody. 

Sterols and polyterpenes have been demonstrated by the 

Liebermann reaction. Polyphenols have been characterized by 

reaction with ferric chloride (FeCl3). For the detection of 

flavonoids, we used the reaction to Cyanidin. Tannins were 

characterized by Stiasny reagents and Ferric Chloride. 

Quinonic substances were searched from the Bornstraëgen 

reagent. The alkaloids have been demonstrated by the 

reagents of Burchard and Dragendorff. Saponins were 

characterized by the foam index. The results obtained have 

been recorded in a table. 

 

2.2.2 Preparation of the aqueous extract 

After drying and pulverizing the leaves of Catharanthus 

roseus, eighty grams (80g) of this powder was dissolved in 

two liters (2L) of distilled water. The whole thing is brought 

to the boil for 20 minutes. After cooling the mixture obtained, 

filtration on cotton wool and then on watman paper was 

carried out. The filtrate obtained is dried in an oven at a 

temperature of 50 °C. The crude aqueous extract of dark 

brown color constitutes the aqueous extract [9]. 

 

2.2.3 Induction of arterial hypertension by 60 % fructose. 

To demonstrate the role of fructose in the induction of arterial 

hypertension, forty-eight (48) rats (male and female) of the 

wistar strain, with a body weight of between 160g and 195g 

and divided into two (2) groups have been used. The control 

group (T) consisted of six (6) rats and the test group of forty-

two (42) rats. The animals had free access to water and food. 

Animals in control batch received running water while 

animals in test batch received 60% fructose solution for thirty 

(30) days. Every five (5) days for the duration of the 

experiment, the cardiovascular parameters (Systolic Blood 

Pressure, Diastolic Blood Pressure, and Heart Rate) were 

determined by the non-invasive method. 

 

2.2.4 Organ sampling and enzymatic assays 

At the end of the manipulation, the rats were anesthetized 

with chloroform (94 %) after 16 hours of fasting and 

sacrificed by decapitation. The liver, heart, kidneys and aorta 

were carefully dissected, rinsed with physiological fluid, and 

then stored in 10 % formalin. These organs were subsequently 

crushed and centrifuged at 3000 rev/min for 15 min. The 

homogenate obtained was used for the determination of the 

parameters of oxidative stress. 

 

2.2.5 Enzymatic assays 

 Determination of catalase activity  

The method used for the determination of the enzymatic 

activity of catalase is that of Clairborne [10], whose principle is 

based on the decrease in absorbance at 240 nm which is due 

to the decomposition of hydrogen peroxide (H2O2) in the 

presence of catalase. 

 

 Determination of superoxide dismutase activity 

Heart and kidney superoxide dismutase activity was 

determined using the Marklund method [11]. The principle is 

based on the ability of the self-oxidation of pyrogallol to be 

inhibited by superoxide dismutase. 

 

 Indirect determination of nitrites / nitrates 

The determination of nitric oxide was carried out by the 

Griess method which is based on two diazotization reactions. 

Acidified nitrite produces a nitrosating agent which reacts 

with sulfanilic acid to produce iondiazonium. The latter is 

coupled to naphthylethylene diamine to form an 

azotechromophoric derivative which absorbs at 570 nm [12]. 

 

 Determination of malondialdehyde 

Malondialdehyde levels (heart or kidney) were assessed using 

the Ohkawa method [13]. The assay is based on the formation 

in an acidic and hot medium (100°C) between 

malondialdehyde and thiobarbituric acid of a colored pigment 

absorbing at 530 nm, extractable by organic solvents such as 

butanol. 

 

2.2.6 Evaluation of the antioxidant activity of the aqueous 

extract of the leaves of Catharanthus roseus (apocynaceae) 

in rats made hypertensive by induction of 60 % fructose. 
The forty-two (42) male and female rats made hypertensive 

were divided into 7 groups of 6 rats each. The batches are 

processed every day for the seven (7) days of the experiment. 

 Batch 1: hypertensive control rats that received no 

treatment 

 Batch 2: positive control rats (rats made hypertensive and 

which continued to receive 60 % fructose as a drink from day 

34 until day 40). This batch will not be processed. 

 Batch 3: rats made hypertensive and treated by gavage with 

200 mg/kg bw of the aqueous extract of Catharanthus roseus 

 Batch 4: rats made hypertensive treated by gavage 500 

mg/kg bw of the aqueous extract of Catharanthus roseus 

 Batch 5: rats made hypertensive treated by gavage 1000 

mg/kg bw of the aqueous extract of Catharanthus roseus 

 Batch 6: rats made hypertensive and treated with nifedipine 

(reference product) by gavage at a dose of 10 mg/kg bw 

 Batch 7: rats made hypertensive and treated with nifedipine 

by gavage at a dose of 20 mg/kg bw. 

 

2.2.7 Statistical analysis 

The results obtained are presented in the form of the mean ± 

SEM (n = 6), the results were processed using the Graphpad 

Prism software (version 7) by One-way Anova analysis. The 

comparison of treatments was performed using the Tukey test. 

P > 0.05: no significant difference between the values 

P < 0.05: the difference between the values is insignificant 

P < 0.01: the difference between the values is significant 

P < 0.001: the difference between the values is very 

significant  
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P < 0.0001: the difference between the values is highly 

significant [14] 

 

3 Results and discussion 

3.1 Triphytochemical 
The phytochemical screening of Catharanthus roseus leaves 

enabled us to demonstrate the presence of molecules whose 

pharmacological activities are the best known. The results 

obtained are shown in Table I. These results revealed the 

presence of polyterpenes, sterols, polyphenols, flavonoids, 

tannins, alkaloids, and saponosides in the aqueous extract of 

this plant. No quinone substance has been revealed. Our 

results are in agreement with the work of Shohel et al., (2015) 

[15] which showed the presence of polyterpenes, polyphenols, 

tannins, saponosides; alkaloids and flavonoids in the aqueous 

extract of Catharanthus roseus. On the other hand, our results 

do not corroborate those of Mohammed et al., (2011) [16] who 

showed an absence of flavonoids, tannins and saponins at the 

level of the same species. The active principles demonstrated 

by the phytochemical screening in the extracts of the plants 

analyzed would partly explain the therapeutic indications of 

traditional preparations based on these plants. This is 

evidenced by the results of the scientific work carried out by 

N’Guessan et al. (2009) [17]; Yinyang et al. (2014) [18]; Ngene 

et al., (2015) [19]. 

 
Table I: Triphytochemical of the aqueous extract of the leaves of Catharanthus roseus 

 

Molecules sought Reactions Coloration Results 

Sterols/ Polyterpenes Liebermann's reaction Purple purple ring + 

Polyphenols Reaction to iron chloride Blackish blue + 

Flavonoids Reaction to cyanidin Orange rose + 

Tannins Stiasny's reagent - Iron Chloride reagent Intense black blue + 

Substances quinoniques Bornstraëgen's reagent Red to purple − 

Alkaloids Dragendorff's reagent Orange + 

Saponosides Vigorous agitation of the water solution Persistent moss + 

+: Presence; -: Absence 

 

3.2 Effect of fructose on cardiovascular parameters 

After thirty (30) days of experimentation, the rats made 

hypertensive by consuming 60 % fructose all had systolic 

blood pressure (SBP) greater than 140 mmHg and diastolic 

blood pressure (DBP) greater than 115 mmHg. SBP values 

ranged from 125.7 ± 0.50 (control value) to 169.80 ± 0.70 

mmHg, DBP values from 105.05 ± 1.15 (control) to 140.00 ± 

2.04 mmHg and heart rate (HR) of 250.51 ± 3.38 (control 

value) at 360, 80 ± 1.50 beats / min. Rats of the wistar strain 

fed a fructose-enriched diet found a link between 

hyperinsulinemia and high blood pressure. These two 

parameters are risk factors associated with cardiovascular 

disease [20]. The results of the work showed that the 

administration of 60 % fructose to rats of the wistar strains 

produced hyperglycemia, hyperinsulinemia and arterial 

hypertension. These results are in harmony with the work of 

Sowers et al., (2001) [21], Guo et al., (2005) [22]. Mellouk, 

2013 [23] and Madani et al., 2012 [24] who showed that the 

consumption of fructose led to high blood pressure throughout 

the experiment. The change in values observed at the level of 

cardiovascular parameters could be one of the consequences 

of the decrease in tissue concentrations of nitric oxide either 

to the attenuation of their production, or to their inactivation 

by the superoxide anion or insulin resistance [23].  

 

3.3 Effect of fructose on oxidative stress parameters  

3.3.1 Effect of fructose on catalase 
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Fig. 1: Effect of fructose on catalase activity in the kidney and heart 
 

The results of the evolution of the activities of catalase at the 

level of the kidney and the heart during the induction of 

arterial hypertension by 60 % fructose are represented by 

Figure 1. This figure shows that the activities of catalase in 

the kidney and heart increase significantly from D0 to D10 

then decrease very significantly (P < 0.001) from D10 to D30. 

The control values for catalase activities in the kidney and 

heart are respectively 29 ± 0.2 mmol for the kidney and 21.00 

± 0.7 mmol for the heart. From D0 to D10, these values 

increase significantly during the induction of arterial 

hypertension by 60 % fructose and go from 29 ± 0.2 mmol 

(Control value at D0) to 45.02 ± 0.5 mmol (value at D10) for 

the kidney, and from 21.00 ± 0.7 mmol to 38.00 ± 0.01mmol 

for the heart; then decrease very significantly from D10 to 

D30. The values of catalase activities in the kidney vary 

respectively from 45.02 ± 0.5 mmol (value at D10) to 10.5 ± 
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0.80 mmol and at the level of the heart, they go from 38.00 ± 

0.01 mmol (value at D10) at 9.5 ± 0.4 mmol (value at D30) at 

the heart. 

Oxidative stress is one of the causes of degenerative diseases 

such as arterial hypertension [25, 26] which are normally 

controlled by the antioxidant defense system such as catalase 

present in the body (kidney and heart for example). When the 

level of synthesized free radicals is no longer controlled by 

the defense system, it results in overproduction in the blood. 

Thus, the results of our work have shown an increase in the 

activity of catalase in the kidney and heart. This could be due 

to an integrity of the cells of these two organs (kidney and 

heart) due to moderate oxidative stress. On the other hand, an 

alteration of the cells of these organs through intense 

oxidative stress would be the cause of the decrease in the 

activity of catalase observed subsequently. Our results are in 

agreement with those of Mellouk, 2013 [23] and Madani et al., 

2012 [24] who showed in their work that the consumption of 

fructose increased oxidative stress at the origin of 

hypertension while decreasing serum catalase levels. 

 

3.2.2 Effect of fructose on superoxide dismutase 
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Fig. 2: Effect of fructose on superoxyde dismutase activity in the kidney and heart 

 

Figure 2 shows the results of the change in kidney and heart 

superoxide dismutase activities during the induction of high 

blood pressure by fructose 60 %. The control values for 

superoxide dismutase activities in the kidney and in the heart 

are 1.5 ± 0.8 U/mg in the kidney and 2.6 ± 0.3 U/mg in the 

heart, respectively. These values increase little significantly 

from D0 to D15 at the level of the kidney and the heart. They 

vary from 1.5 ± 0.8 U/mg to 1.8 ± 0.6 U/mg in the kidney, 

then from 2.6 ± 0.3U/mg to 2.95 ± 0.04 U/mg at heart level. 

Beyond D15 to D30, the activities of superoxide dismutase in 

the kidney and the heart decrease little significantly varying 

respectively from 1.9 ± 0.7 U/mg to 1.01 ± 0.4 U/mg then 

from 2.95 ± 0.04 U/mg to 2.23 ± 0.05 U/mg. Superoxide 

dismutase is an enzyme produced by living animal and plant 

organisms whose role is to scavenge oxygenated free radicals 

by converting them into non-toxic molecules. It is therefore a 

regulator of oxidative stress. A decrease in the activity of this 

enzyme leads to severe muscle disorders and heart disease [27]. 

The results of our work showed an insignificant increase in 

the activity of superoxide dismutase in the heart and kidney 

during the first fifteen days of the experiment. This increase is 

thought to be due to the cardioprotective role exerted by 

superoxide dismutase [28, 29]. Then an insignificant reduction in 

superoxide dismutase activity in the kidney and heart 

compared to the normotensive rats towards the end of the 

experiment. This decrease in the activities of these enzymes is 

thought to be due to intense oxidative stress in these two 

organs following the induction of arterial hypertension. Our 

results are in agreement with those of Cash et al., 2007 [30], of 

Madani et al., 2012 [24] and of Mellouk, 2013 [23] who showed 

in their work that the consumption of fructose reduced the 

levels serum antioxidant defense players. This results in an 

overproduction of radical compounds and therefore an 

installation of oxidative stress.  

 

3.2.3 Effect of fructose on the activity of nitric oxide 
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Fig. 3: Effect of fructose on oxide nitric in the aorta 
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Figure 3 shows the results of the change in nitric oxide levels 

in the aorta of rats during the induction of arterial 

hypertension by 60 % fructose. The control value of the 

nitrogen monoxide level in the aorta of normotensive rats is 

0.4 ± 0.8 µM on D0. This value increases very significantly (P 

< 0.001) from D0 to D15. It varies from 0.4 ± 0.8 µM to 1.01 

± 0.5 µM, then decreases very significantly (P < 0.001) from 

D15 to D30, to reach the value of 0.12 ± 0.6 µM. Nitric oxide 

is a free radical compound synthesized from L-arginine using 

nitric oxide synthases. It is found in the liver, endothelial 

cells, macrophages, brain, white blood cells and neurons. It is 

involved in the dilation of the coronary arteries, acts as a 

neurotransmitter and regulator of blood pressure and blood 

insulin levels. Low levels of nitric oxide increase the risk of 

high blood pressure. The results of our work showed first an 

increase in serum nitric oxide levels. This increase would 

imply low blood pressure, which would reduce the risk of 

heart attacks. Then a decrease in the concentration of nitric 

oxide in the aorta which could be perceived as a consequence 

of endothelial dysfunction. This dysfunction is characterized 

by an alteration of endothelium-dependent vasodilator 

responses and an overproduction of radical compounds and 

therefore an installation of oxidative stress. Our work is 

consistent with that of Mellouk, 2013 [23] who showed that the 

consumption of fructose reduced the serum nitric oxide level. 

According to Cash et al., 2007 [30], the overproduction of 

radical compounds leads to arterial hypertension due to 

prolonged vasoconstriction and liminal narrowing of certain 

vessels. This prolonged vasoconstriction due to the formation 

of superoxide anions (O.-2) can cause a decrease in their 

bioavailability by reacting with nitric oxide. This leads to a 

decrease in vasodilation [31]. 

 

3.2.4 Effect of fructose on the activity of malondialdehyde 
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Fig. 4: Effect of fructose on malondialdehyde in the kidney and heart 

 

The results of the variation over time of the serum level of 

kidney and heart malondialdehyde during the induction of 

hypertension by 60 % fructose are shown in Figure 4. The 

values of malondialdehyde at the kidney level. and the heart 

before the induction of high blood pressure are 0.76 ± 0.02 

mmol/g protein for the kidney and 0.57 ± 0.03 mmol/g protein 

for the heart, respectively. During induction of arterial 

hypertension by 60 % fructose, these levels increase 

significantly and pass in the kidney from 0.76 ± 0.02 mmol /g 

protein to 1.02 ± 0.06 mmol / g protein (D0 to D10). At the 

heart level, from D0 to D10, the serum malondialdehyde 

levels vary from 0.57 ± 0.03 mmol/g of protein to 0.90 ± 0.01 

mmol /g of protein. Beyond D10 in the kidney and heart, 

these levels drop very significantly (P <0.001), going from 

1.02 ± 0.06 mmol/g of protein to 0.12 ± 0.00 mmol/ g of 

protein from D10 to D30 for the kidney, and from 0.90 ± 

0.01mmol/g of protein to 0.18 ± 0.01 mmol/g of protein from 

D15 to D30 at the heart level. Malondialdehyde is a derivative 

of lipid oxidation. Its presence in tissues explains the state of 

degradation of cells and implies a state of oxidative stress. 

The results of our work have shown that the administration to 

rats of 60 % fructose leads to an increase in Malondialdehyde 

activity in the heart and kidney followed by a significant 

decrease in this activity until the end of the period 

experimentation at the level of these two organs. This increase 

is believed to be due to an alteration of membrane fatty acids 

by reactive oxygen species in these organs. The results 

obtained are similar to that of Nayeemunisa and kumuda, 

(2003) [32] who showed in their work that rats made 

hypertensive to glucose had a high level of malondialdehyde 

in the heart and kidney. These alterations lead to a 

modification of the structure and permeability of these organs. 

 

3.3 Effect of treatment with aqueous extract of 

Catharanthus roseus and nifedipine on cardiovascular 

parameter, catalase, superoxide dismutase and nitric 

oxide. 

3.3.1 On cardiovascular parameters 

The treatment of hypertensive rats with the aqueous extract of 

Catharanthus roseus at doses of 200, 500 and 1000 mg / kg 

bw and nifedipine at doses of 10 and 20 mg / kg bw 

significantly reduced (P < 0.001) the systolic blood pressure 

(SDP), diastolic blood pressure (DBP) and heart rate (HR) 

values. The SBP goes from 169.80 ± 0.70 mmHg 

(hypertensive control) to 126 ± 1.6 mmHg when the animals 

are treated with the aqueous extract of the leaves of 

Catharanthus. roseus at 1000 mg / kg bw, and 125, 7 ± 0.45 

mmHg if treated with nifedipine at 20 mg/kg bw. The DBP 

varies from 140.00 ± 2.04 mmHg (HT) to 102.50 ± 0.8mmHg 

then from 140.00 ± 2.04 mmHg to 106 ± 0.2 mmHg, if the 

animals are respectively treated with 1000 mg/ kg bw of the 

aqueous extract of the leaves of Catharanthus. roseus and 20 

mg/kg bw of the nifedipine. The heart rate (HR) changes from 

360.80 ± 1.50 beats/ min (HT) to 251.4 ± 1.50 beats/min, then 

from 360, 80 ± 1.50 beats/min to 250.9 ± 0.85 beats/ min, 

when the animals are treated with 1000 mg/kg bw of the 
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aqueous extract of the leaves of Catharanthus. roseus and 

nifedipine at 20 mg/kg bw. The aqueous extract of 

Catharanthus roseus leaves at different doses of the extract 

brings the cardiovascular parameters to values close to those 

of the control. The aqueous extract appears to be effective 

than nifedipine, a benchmark drug used in the treatment of 

high blood pressure. 

 

3.3.2 On catalase 

 

 
 

Fig. 5: Effect of the aqueous extract of the nifedipine on catalase activity in kidney 
**** : P<0,0001 = highly significant difference compared to the control ;. a : P<0,0001 = highly significant difference compared to the 

hypertensive control ; b : P<0,001 = very significant difference compared to the hypertensive control. The means are in the form ± SEM (n=6) ; 

NIFE: Nifédipine ; EA = Aqueous Extract ; mmol/L = millimole per liter 

 

 
 

Fig. 6: Effect of the aqueous extract and nifedipine on catalase activity in heart 
**** : P<0,0001 = highly significant difference compared to the control ; ** : P<0,01 = significant différence compared to control. a : P<0,0001 = 

highly significant difference compared to the hypertensive control ; b : P<0,001 = very significant difference compared to the hypertensive 

control. The means are in the form ± SEM (n=6) ; NIFE: Nifedipine ; EA = Aqueous Extract ; mmol/L = millimole per liter 

 

Figures 5 and 6 show the results of the effects of in vivo 

treatment with the aqueous extract of the leaves of 

Catharanthus roseus and nifedipine on catalase activity in the 

kidney and heart of hypertensive rats. 

Treatment of hypertensive animals with the aqueous extract of 

Catharanthus roseus leaves at different doses (0, 200, 500 

and 1000 mg / kg bw) caused a highly significant increase (P 

<0.0001) in catalytic activity. Catalase in the kidney and heart 

until normalization. These activities varied for the kidney 

from 10.08 ± 0.48 mmol/L to 31.55 ± 1.36 mmol/L, when the 

animals are treated with 1000 mg/kg bw the aqueous extract 

of Catharanthus roseus and for the heart from 8.79 ± 0.28 

mmol/L to 22.92 ± 0.3 mmol/L, when the animals are treated 

with 1000 mg/kg bw the aqueous extract of Catharanthus 

roseus. Nifedipine even at 20 mg/kg bw does not normalize 

the catalytic activities of catalase. This increase in catalase 

activity could be explained by the presence of secondary 

metabolites in the aqueous extract. In fact, the aqueous extract 

of Catharanthus roseus contains polyphenols, tannins and 

flavonoids which have significant antioxidant activity and 

therefore able to fight against certain factors that promote 

arterial hypertension [33, 34, 35]. Treatment of these hypertensive 

animals showed no significant difference with nifedipine at 

doses of 10 and 20 mg / kg bw. The aqueous extract is 

therefore found to be active at a dose of 500 mg / kg bw than 

nifedipine. Our results are similar to those of Wu et al., 2001 
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[36]; Hornig, 2002 [37] who showed that treating animals with 

different antioxidants suppressed high blood pressure. 
3.3.3 On superoxide dismutase 

 

 
 

Fig. 7: Effect of the aqueous extract and nifedipine on superoxide dismutase activity in kidney 

**** : P<0,0001 = highly différence significant compared to control ; *** : P<0,001 = very différence significant compared to control. a : P<0,0001 

= highly différence significant compared to hypertensive control ; b : P<0,001 = very différence significant compared to hypertensive control. d : 

P<0,05 = insignificant différence compared to hypertensive control. The means are in the form ± SEM (n=6) ; NIFE: Nifedipine ; EA = Aqueous 

Extract ;U/ng/prot = Unit per nanogram per protein. 

 

 
 

Fig. 8: Effect of the aqueous extract and nifedipine on superoxide dismutase activity in heart 
**** : P<0,0001 = highly différence significant compared to control ; ** : P<0,001 = significant différence compared to control * : P<0,05 = 

différence peu significative rapport au témoin.a : P<0,0001 = highly différence significant compared to hypertensive control ; c : P<0,01 = 

significant différence compared to hypertensive control; d : P<0,05 = insignificant différence compared to hypertensive control. The means are 

in the form ± SEM (n=6) ; NIFE: Nifedipine ; EA = Aqueous Extract; U/ng/prot = Unit per nanogram per protein 

 

The results of the influence of the treatment with the aqueous 

extract of the leaves of Catharanthus roseus at different doses 

and with nifedipine at 10 and 20 mg / kg bw are shown in 

Figures 7 and 8. These results show that arterial hypertension 

caused a highly significant decrease (P <0.0001) in the 

catalytic activity of SOD in both the kidney and the heart. 

Treatment of hypertensive animals with the aqueous extract of 

Catharanthus roseus at doses of 200, 500 and 1000 mg / kg 

bw and with nifedipine at 10 and 20 mg / kg bw resulted in a 

highly significant increase (P < 0.0001) superoxide dismutase 

in the heart and kidney. This increase continues until 

normalization, when the animals are treated with 1000 mg / 

kg bw of the aqueous extract of Catharanthus roseus. 

nifedipine at 20 mg / kg bw does not fully normalize 

superoxide dismutase activities. This increase is believed to 

be due to the antioxidant properties of the aqueous extract of 

this plant [38]. Treatment of these hypertensive animals 

showed no significant difference with nifedipine at doses of 

10 and 20 mg / kg bw. The aqueous extract appears to be 

effective at a dose of 1000 mg / kg bw than nifedipine. Our 

results are similar to those of Négishi et al., 2004 [39]; Haddy 

et al., 2006 [40] who also showed that the treatment of 
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hypertensive animals with antioxidants of various kinds suppressed arterial hypertension. 

 

 
 

Fig. 9: Effect of the aqueous extract and nifedipine on nitric oxide activity in aorta 
**** : P<0,0001 = highly différence significant compared to control ; *** : P<0,001 = very différence significant compared to control. a : 

P<0,0001 = highly différence significant compared to hypertensive control ; b : P<0,001 = very différence significant compared to hypertensive 

control. The means are in the form ± SEM (n=6) ; NIFE: Nifedipine ; EA = Aqueous Extract ; µM = micromole 
 

Figure 9 shows the results of the effects of in vivo treatment 

with the aqueous extract of the leaves of Catharanthus roseus 

and nifedipine on the variation of the serum concentration of 

nitric oxide of the aorta of hypertensive rats. Treatment with 

aqueous extract of Catharanthus roseus at doses of 200, 500 

and 1000 mg / kg bw and with nifedipine at 10 and 20 mg / kg 

bw of animals hypertensive with 60 % fructose resulted in a 

highly significant increase (P < 0.0001), when the animals are 

treated with 1000 mg / kg bw of the aqueous extract of 

Catharanthus roseus. Nifedipine at 20 mg / kg bw does not 

normalize serum nitric oxide concentration. The increase in 

serum nitric oxide levels may be due to the hypotensive 

properties of the aqueous extract of Catharanthus roseus. 

Indeed, the aqueous extract of this plant contains alkaloids 

which are molecules capable of lowering high blood pressure 

[41]. The increase in the rate of oxidative stress parameters 

could be due to the presence of these molecules. Treatment of 

these hypertensive animals showed no significant difference 

with nifedipine at doses of 10 and 20 mg/ kg bw. The aqueous 

extract is therefore found to be active at a dose of 1000 mg / 

kg bw than nifedipine. Our results are similar to those of 

Hornig, 2002 [36]; Négishi et al., 2004 [39] who have shown 

that when animals are treated with antioxidants of various 

kinds, it allows the functioning of the endothelium to be 

restored. The increased nitric oxide level appears to be 

effective in decreasing endothelium-dependent vasodilation in 

hypertensive animal arteries [42, 43].  

 

3.4 Comparative effect of the aqueous extract of 

Catharanthus roseus, metformin on malondialdehyde 

 

 
 

Fig. 10: Effect of the aqueous extract and metformin on malondialdehyde activity in kidney 
**** : P<0,0001 = highly différence significant compared to control ; *** : P<0,001 = very différence significant compared to control. a : P<0,0001 

= highly différence significant compared to hypertensive control. The means are in the form ± SEM (n=6). EA = Aqueous Extract ; METF = 

Metformin ; mmol/g prot = millimole per gram of protein 
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Fig. 11: Effect of the aqueous extract and metformin on malondialdehyde activity in heart 
**** : P<0,0001 = highly différence significant compared to control ; ** : P<0,01 = significant différence compared to control. a : P<0,0001 = 

highly différence significant compared to hypertensive control ; b : P<0,001 = very différence significant compared to hypertensive control. d : 

P<0,05 = insignificant différence compared to hypertensive control. The means are in the form ± SEM (n=6) EA = Aqueous Extract ; METF = 

Metformin ; mmol/g prot = millimole per gram of protein 

 

Figures 10 and 11 show the results of 7 days of treatment with 

the aqueous extract of Catharanthus roseus and with 

metformin on the change in serum malondialdehyde levels in 

diabetic rats. Treatment of diabetic rats with the aqueous 

extract of the leaves at doses of 200, 500 and 1000 mg / kg 

bw and with metformin at 10 and 20 mg/kg bw resulted in a 

gradual and highly significant increase in serum levels of 

metformin compared to rats in the control group. The serum 

level of malondialdehyde in the kidney of diabetic rats varies 

from 0.12 ± 0.00 mmol/g of protein (Diabetics Treated) to 0.2 

± 0.12 mmol/g of protein; then at 0.34 ± 0.03 mmol/g of 

protein and finally at 0.69 ± 0.02 mmol / g of protein when 

the animals are treated with 200, 500 and 1000 mg / kg bw of 

the aqueous extract of the leaves of C. roseus. In the heart, 

this rate varies from 0.18 ± 0.01 mmol/g of protein (Diabetics 

Treated) to 0.32 ± 0.01 mmol /g of protein, then to 0.42 ± 

0.07 mmol / g of protein, and finally to 0.52 ± 0.03 mmol /g 

of protein mmol/g of protein. Similar results were obtained 

when sick animals were treated with metformin at 10 and 20 

mg/kg bw. The increase in the serum metformin level at a 

dose of 1000 mg/kg bw compared to the treated control batch 

shows that the aqueous extract would have prevented the 

reduction of lipid peroxidation in the kidneys and the heart. 

Treatment of these hypertensive animals showed no 

significant difference with metformin at doses of 10 and 20 

mg / kg bw. The aqueous extract is therefore found to be 

active at a dose of 1000 mg / kg bw than metformin. 

 

4. Conclusion 

Like all plants, the aqueous extract of Catharanthus roseus 

contains many molecules. Some of them have antioxidant 

properties that play an important role in the fight against 

oxidative stress and therefore against high blood pressure. 

 

5. Conflict of interests 

The authors claim that there is no conflict of interests 

 

6. References 

1. Tabuti JRS, Lye KA, Dhillion SS. Traditional herbal 

drugs of Bulamogi, Uganda: plants, use and 

administration. Journal of Ethnopharma-cology. 2003; 

88:19-44. 

2. Dibong SD, Mpondo Mpondo E, Ngoye A, Kwin NF. 

Medicinal plants used by the Bassa populations of the 

Douala region in Cameroon. International Journal of 

Biological and Chemical Sciences. 2011; 5:1105-1117. 

3. Sereme A, Millogo-rasolodimby J, Guinko S, Nacro M. 

Therapeutic properties of tannin plants from Burkina 

Faso. African Pharmacopoeia and Traditional Medicine. 

2008; 15:41-49 

4. Kabran GR, Mamyrbekova-Bekro JA, Pirat JL, Bekro 

YA, Sommerer N, Verbaere A et al. Identification of 

phenolic compounds extracted from two plants of the 

Ivorian pharmacopoeia. Journal of the West African 

Society of Chemistry. 2014; 38:57-63. 

5. Guariguata L, Whiting DR, Hambleton I, Beagley J, 

Linnenkamp U, Shaw JE. Global estimates of diabetes 

prevalence in adults for 2013 and projection for 2035. 

Diabetes Reseach and Clinical Pratice. 2014; 103(2):137-

149. 

6. El Midaoui A, de Champlain J. Prevention of 

hypertension, insulin resistance, and oxidative stress by 

α-Lipoic acid. Hypertension. 2002; 39:303-307. 

7. Nadjiba Salem. Investigation of some parameters of 

medical biochemical analyzes (case of urea and 

creatinine in the El-Mourchide Ouargla laboratory). 

Master's thesis in Natural and Life Sciences. Specialty: 

Quality Control of Food Products from Kasdi Merbah 

Ouargla University (Algeria), 2016, 87p. 

8. Esther Ngo Lemba Tom. Antihypertensive effects of 

extracts of Terminalia superb Englers & Diels 

(Combretaceae): in vivo and in vitro study. Thesis with a 

view to obtaining the Doctorate / PH degree. D in Animal 

Biology. Option: Animal Physiology from the University 

of Yaoundé I (Cameroon) and the Doctorate in Life and 

Health Science from the University of Franche-Compté 

(France), 2011, 197p. 

9. Guede-Guina F. Extraction of mansonin from Mansonia 

altissima as cardiovascular agent (patent application). 

Ministry of Scientific Research, Côte d'Ivoire, 1993, 35p. 

10. Claiborne A. Catalase activity. In: Handbook of Methods 

for Oxygene Radical Research. Greenwald RA (ed), CRC 

Press, Boca Raton Flammarion, 1985, 283-284. 

11. Marklund SL. Pyrogallol autooxidation. In: Handbook of 

http://www.thepharmajournal.com/


 

~ 40 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

Methods for Oxygen Radical Greenwald R.A., edition 

Boca raton, Flammarion: CRC Press, 1985, 243-247. 

12. Fermor B, Weinberg JB, Pisetsky DS, Misukonis MA, 

Banes AJ, Guilak F. The effect of static and intermittent 

compression on nitric oxide production in articular 

cartilage explants. Journal of Othopaedic Research. 2001; 

19:729-737. 

13. Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides 

in animal tissues by thiobarbituric acid reaction. Anal 

Biochem. 1979; 95:351-358. 

14. Schwartz D. Statistical methods for use by physicians and 

biologists. 3rd edition Flammarion. Medicine-Sciences. 

Paris, 1992, 210p. 

15. Shohel Hossain, Masum Hossain, Ziaul-Haque, M 

Moyen Uddin PK. Phytochemical screening of 

Catharanthus roseus and Ficus racemosa leaves extract: 

A statiscal interference. Int. J. Bioassays. 2015; 

4(01):3606-3610 

16. Mohammed Ibrahim, Syeda Sughra Mehjabeen, Manga 

moori Lakshmi Narsu. Pharmacological Evaluation of 

Catharanthus roseus. International Journal of 

Pharmaceutical Applications. 2011; 2(3):165-173. 

17. N’Guessan K, Kadja B, Guédé N, Zirihi, Traoré D, Aké-

assi L. Phytochemical screening of some Ivorian 

medicinal plants used in Krobou country (Agboville, 

Ivory Coast). Science & Nature. 2009; 6:1-15. 

18. Yinyang J, Mpondo Mpondo E, Tchatat M, Ndjib RC, 

MvogoOttou PB, Dibong SD. Alkaloid plants used by the 

populations of the city of Douala (Cameroon). Journal of 

Applied Biosciences. 2014; 78:6600-6619. 

19. Ngene JP, Ngoule CC, Kidik Pouka CM, Mvogo Ottou 

PB, Ndjib RC, Dibong SD et al. Importance in the 

traditional pharmacopoeia of flavonoid plants sold in the 

markets of Douala East (Cameroon). Journal of Applied 

Biosciences. 2015; 88:8194-8210. 

20. Oliart RR, Torres-Marquez ME, Badillo A, Angulo GO. 

Dietary fatty acids effects on sucrose-induced 

cardiovascular syndrome in rats. Journal of Nutrition 

Biochemistry. 2001; 4:207-212. 

21. Sowers JR, Epstein M, Frohlich ED. Diabetes, 

hypertension, and cardiovascular disease. Hypertension. 

2001; 37:1053-1059. 

22. Guo X, Cheng S, Taylor KD. Hypertension genes are 

genetic markers for insulin sensitivity and resistance. 

Hypertension. 2005; 45:799-803. 

23. Mellouk Zoheir. Effects of supplementation with dietary 

supplements based on polyunsaturated fatty acids w3 and 

conjugated linoleic fatty acids on the metabolic and 

oxidative response: application in an animal model of 

metabolic syndrome induced by fructose. Doctoral thesis, 

University of ORAN (Algeria), 2013, 221p 

24. Madani Z, Louchami K, Sener K, Malaisse WJ, Ait 

Yahia D. Dietary sardine protein lowers insulin 

resistance, leptin and TNF-α and beneficially affects 

adipose tissue oxidative stress in rats with fructose-

induced metabolic syndrome. Int. J. Mol. Med. 2012; 

29:311-318. 

25. Davi G, Falco A, Patrono C. Determinants of F2-

isoprostane biosyn-thesis and inhibition in man. Chem 

Phys. Lipids. 2004; 128(1-2):149-163. 

26. Paśko P, Bartoń H, Zagrodzki P, Chłopicka J, Iżewska A, 

Gawlik M et al. Effect of amaranth seeds in diet on 

oxidative status in plasma and selected tissues of high 

fructose-fed rats. Food Chemistry. 2011; 126(1):85-90. 

27. Shimizu T1, Shirasawa T, Yakugaku Zasshi. Anti-aging 

research using Mn-SOD conditional knockout mice. 

2010; 130(1):19-24.  

28. Pinto A, Immohr MB, Jahn A, Jenke A, Boeken U, 

Lichtenberg A et al. The extracellular isoform of 

superoxide dismutase has a significant impact on 

cardiovascular ischemia and reperfusion injury during 

cardiopulmonary bypass. Eur. J. Cardiothorac. Surg. 

2016; 50(6):1035-1044. 

29. Vendrov AE, Stevenson MD, Alahari S, Pan H, Wickline 

SA, Madamanchi NR et al. Attenuated Superoxide 

Dismutase 2 Activity Induces Atherosclerotic Plaque 

Instability During Aging in Hyper-lipidemic Mice. J Am 

Heart Assoc. 2017; 27:6(11). 

30. Cash T, Pan Y, Simon MC. Reactive oxygen species and 

cellular oxygen sensing. Free radical biology & medicine. 

2007; 43:1219-1225. 

31. Cai & Harrison. Chronic treatment with a superoxide 

dismutase mimetic prevents vascular remodeling and 

progression of hypertension insalt-loaded stroke-prone 

spontaneously hypertensive rats. American Journal of 

Hypertension. 2000; 15:78-84. 

32. Nayeemunisa, Kumuda MR. Cardioprotective effects of 

Cichorium intybus in ageing myocardium of albino rats. 

Current Science. 2003; 84:94-943. 

33. Chevalley Isabelle. Contribution to the phytochemical 

study of Saxifragaceae: isolation of antioxidants from 

Saxifra gastellaris L. and Saxifra gacuncifolia L. and an 

antifungal compound from Ribes rubum L. Doctoral 

thesis, Lausanne, 2000, 175 p. 

34. D'abrosca D, Pacifico S, Cefarelli G, Mastellonce C, 

Fiorentino A. Limoncella apple an Italian apple cultivar: 

phenolic and flavonoid contents and antioxidant activity. 

Food chemistry. 2007; 104:1333-1337. 

35. Boua B, Bekro YA, Mamyrbekova-Bekro J, Wacothon 

K, Ehile E. Assessment of sexual stimulant potential of 

total flavonoids extracted from leaves of Palisota hirsute 

(Thumb) K. Schum (Commenilaceae). Eur. J. Sci. Res. 

2008; 22(4):533-538 

36. Wu R, Millette E, Wu L, Champlain J. Enhanced 

superoxide anion formation in vascular tissues from 

spontaneously hypertensive and deoxycorticosterone 

acetate salt hypertensive rats. Journal of Hypertension. 

2001; 19:741-748. 

37. Hornig B, Drexler H. Vascular oxidative stress and 

endothelial dysfunction in patients with chronic heart 

failure: role of xanthine-oxidase and extracellular 

superoxide dismutase. Circulation. 2002; 106:3073-3078. 

38. Fraude TS, Medeiros YS. Animal models to test drugs 

with potential antidiabetic activity. Journal of Ethno 

pharamacology. 2008; 115:173-183. 

39. Negishi H, Xu JW, Ikeda K, Njelekela M, Nara Y, 

Yamori Y. Black and green tea polyphenols attenuate 

blood pressure increases in stroke-prone spontaneously 

hypertensive rats. Journal of Nutrition. 2004; 134:38-42. 

40. Haddy FJ, Vanhoutte PM, Feletou M. Role of potassium 

in regulating blood flow and blood pressure. American 

journal of physiology, Regulatory, integrative and 

comparative physiology. 2006; 290:546-552. 

41. Hannewald Paul. Natural substances binding on the 

turbine- implementation of mass spectrometry screening. 

Thesis presented for the degree of Doctor of Pharmacy. 

Henri Poincaré University Nancy. 2009; 1:145. 

http://www.thepharmajournal.com/

