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Cardioprotective and anti-inflammatory activities of a 

polyphenols enriched extract of Hibiscus sabdariffa 
petal extracts in wistar rats 

 
Abba Pacôme Obouayeba, Souleymane Meité, Lydie Boyvin, Dodehe Yeo, 
Tanoh Hilaire Kouakou, Jean David N’Guessan 
 
Abstract 
Hibiscus sabdariffa is a medicinal and food plant rich in phytochemical compounds which are the source 
of its biological properties. This study was conducted to assess its cardioprotective and anti-inflammatory 
proprieties. The study of the cardioprotective activity was made with 20 Wistar rats divided into four 
groups. The treatments were carried out via oral route and at single dose for one week. After injection of 
doxorubicin, blood samples were collected for the dosage of biochemical markers of cardiotoxicity 
(alanine aminotransferase, aspartate aminotransferase, creatine kinase MB and lactate deshydrogenase). 
The anti-inflammatory activity was also conducted with 20 Wistar rats divided into four groups. After 
administration of treatments via oral route, the volume of the legs of the animals was measured. The 
results had shown that the cardiotoxicity of doxorubicin observed in rats of group 2 was significantly 
different (P<0.05) from the other groups (control, 3 and 4) treated with the plant extract as shown by the 
biochemical markers of cardiotoxicity. The markers were statistically identical (P<0.05) for groups 3, 4 
and control. Induction of inflammation by carrageenan and anti-inflammatory property of Hibiscus 
sabdariffa with the paws of the rats in control group statistically larger than (P<0.05) those of the animals 
of other groups (2, 3 and 4) regardless of the observation time. These results confirm and reinforce the 
position of Hibiscus sabdariffa as a medicinal and food plant with several therapeutic potential. 
 
Keywords: Hibiscus sabdariffa, aqueous extract, cardioprotective activity, anti-inflammatory activity, 
Wistar rat. 
 
1. Introduction 
The use of plants in therapy is certainly very old but it is currently experiencing a renewed 
interest among the population despite advances in modern medicine [1]. According to the 
World Health Organization (WHO), more than 80% of the world population uses traditional 
medicine to cope with health problems [13]. Among those medicinal plants is Hibiscus 
sabdariffa (Malvaceae). It is an annual herbaceous plant growing in Central and West Africa 
as well as South East Asia.  
Hibiscus sabdariffa is also used in traditional medicine for its antihypertensive, diuretic and 
laxative properties [10]. It is grown for food, economic interests and its various pharmacological 
properties. These pharmacological properties are due to the presence of the phytochemical 
constituents of this plant. Indeed, Hibiscus sabdariffa contains several phytochemical 
compounds including organic acids, phenolic acids, anthocyanins, flavonoids, trace elements 
and vitamins [2, 8]. Our previous works [25] had revealed that the major compounds presents in 
the aqueous extract obtained with the petals of H. sabdariffa were gossypetin, hibiscetin, 
quercetin and sabdaretin (flavonoids) while delphinidin 3-O-sambubioside and cyanidin 3-O-
sambubioside were the major anthocyanins. 
The petals of Hibiscus sabdariffa rich in flavonoids (03.50 ± 0.85 mg/g) and anthocyanins 
(16.53 ± 1.10 mg/g) and containing several bioactive phenolics (gossypetin, hibiscetin, 
quercetin, sabdaretin, delphinidin 3-O-sambubioside, and cyanidin 3-O-sambubioside) [25] 
deserve that some pharmacological properties including cardioprotective and anti-
inflammatory activities be assessed. Moreover, our previous work had pointed out the 
hepatoprotective and in vivo antioxidant properties of the aqueous extract obtained with the 
petals of Hibiscus sabdariffa [26]. These petals are used in preparation of local non-alcoholic 
cold beverage and as a hot drink highly appreciated  



 

~ 58 ~ 

Journal of Pharmacognosy and Phytochemistry

in Côte d’Ivoire. This non-alcoholic drink called « Bissap » 
prepared from the red petals is popular and highly appreciated 
by populations in most of the West African countries. 
A number of works had shown that medicinal plants play a 
crucial role in the prevention of cardiovascular and 
inflammatory diseases [28, 29, 27]. In addition, the availability of 
Hibiscus sabdariffa is not a limiting factor and especially the 
food use of its petals is rooted in the habits of African 
populations [10]. In regard of the presence of different 
polyphenolics compounds of interest and the extensive 
consumption of the juice of the petals of this plant in various 
ceremonies in West Africa in general and in the Côte d’Ivoire 
in particular, the present study aims to assess the 
cardioprotective and anti-inflammatory activities of Hibiscus 
sabdariffa petal extracts enriched in polyphenols in Wistar 
rats. 
 
2. Materials and Methods 
2.1 Drugs and Chemicals 
All reagents, solvents and chemical compounds used for 
analysis met the quality criteria in accordance with 
international standards. The trifluoroacetic acid (TFA), 
methanol (MeOH), carrageenan and indomethacin were 
obtained from Merck (Darmstadt, Germany). The doxorubicin 
originated from SC Sindan-Pharma (Bucharest, Romania). 
 
2.2 Plant material 
The petals of Hibiscus sabdariffa were used as plant material 
in the present study. The material was purchased from a local 
market in Adjamé (Abidjan, Côte d’Ivoire). The petals were 
cut, cleaned, washed thoroughly under running tap water, 
drained and oven-dried at 55 °C for 12 hrs. The samples were 
packed in polyethylene bags and stored at 4 °C for laboratory 
analysis. 
 
2.3 Animals 
The animals used in this study were Wistar rats which average 
weight was 185 ± 15 g. These animals which came from the 
animal house of the Pasteur Institute of Adiopodoumé 
(Abidjan, Côte d’Ivoire) were housed in cages in the animal 
house of the Biosciences Training and Research Unit, at room 
temperature. They had free access to food (pellets from 
Ivograins Côte d’Ivoire) and water. All the experimental 
procedures were approved by the Ethical Committee of Health 
Sciences, Félix Houphouët-Boigny University of Abidjan. 
These guidelines were in accordance with the European 
Council Legislation 87/607/EEC for the protection of 
experimental animals.  
 
2.4 Extract preparation 
The extract was prepared according to the method of Kouakou 
et al. (2009) [22]. One hundred grams (100 g) petals of Hibiscus 
sabdariffa were extracted from 200 mL of acidified methanol 
with trifluoroacetic acid 0.1 % (v/v) for 24 hrs at 4°C. The 
macerate was filtered successively on cotton wool and 
Whatman paper. After low-pressure vacuum evaporation of 
the methanol in BÜCHI Rotavapor R-114 at 38 °C, we 
obtained a dry extract. Two hundred milliliters (200 mL) of 
distilled water were added to the dry extract and the aqueous 
extract was submitted to a filtration on gel XAD7, in order to 
eliminate sugars and chlorophyll pigments. One hundred 
milliliters (100 ml) of pure methanol were poured over the gel 
XAD7 and the methanolic filtrate obtained was resubmitted to 
low-pressure vacuum evaporation in BÜCHI Rotavapor R-114 

at 38 °C. The dry extract obtained was dissolved in 100 ml of 
distilled water. The aqueous extract was lyophilized with the 
freeze dryer CHRIST ALPHA 1-2. The dried extract obtained 
represented the aqueous extract of H. sabdariffa (AEHS) 
which polyphenols content and compounds were previously 
determined by (Obouayeba et al., 2014a) [25].  
 
2.5 Acute toxicity 
The acute toxicity study of aqueous extract of Hibiscus 
sabdariffa (EAHS) was made in accordance with the method 
described by Bidié et al. (2011) [7]. Thirty (30) rats with 15 
females and 15 males were divided into five groups of six rats 
in equal numbers by sex. Four groups of rats were treated with 
the extract of Hibiscus sabdariffa at different doses (250, 500, 
1000 and 2000 mg/kg body weight). The rats of group 1 were 
treated with 0.9% NaCl solution that was used to prepare the 
concentrations of the aqueous extract of Hibiscus sabdariffa 
with corresponding doses. The Different administrations were 
made via oral route at single dose. The animals were observed 
for 24 hrs and then six days to note any pathological disorders 
and deaths. 
  
2.6 Assessment of cardioprotective activity 
2.6.1 Experimental protocol 
The assessment of cardioprotective activity of the aqueous 
extract of Hibiscus sabdariffa (AEHS) was carried out with 20 
rats using the method described by Zanwar et al. (2011) [35]. 
The animals were divided into four groups of five rats as 
follows:  
Control group: 0.5 mL of 0.9% NaCl  
Group 2: 0.5 mL of 0.9% NaCl + 15 mg/kg body weight (BW) 
of Doxorubicin  
Group 3: 100 mg/kg body weight of AEHS + 15 mg/kg body 
weight of Doxorubicin  
Group 4: 200 mg/kg body weight of AEHS + 15 mg/kg body 
weight of Doxorubicin  
The rats of the control group and group 2 were treated with 0.5 
ml of a solutionof 0.9% NaCl for 7 days via oral route. The 
rats of groups 3 and 4 were treated with the aqueous extract of 
Hibiscus sabdariffa respectively at doses of 100 and 200 
mg/kg BW for 7 days via oral route. The different treatments 
were made at single dose. The rats of the groups (1, 2 and 3) 
received 0.5 mL of doxorubicin (15 mg/kg BW) via 
intraperitoneal route, one hour (1 hr) after the last treatment. 
Twenty-four hours (24 hrs) after injection of doxorubicin, 
blood samples were taken at the carotid artery of each animal 
separately in tubes without anticoagulant (dry tubes). The 
serum was then centrifuged at 2500 rpm/min for 10 min before 
being used for determination of the biochemical parameters of 
cardiotoxicity. The animals were sacrificed after anesthesia 
with ether. The heart of the sacrificed animals was similarly 
collected, rinsed with distilled water, weighed and kept in 10% 
formaldehyde (binding agent) for histopathology study.  
The relative weight of heart of rats was determined by the 
following formula:  
RHW = HW/BW D8 
Where RHW: Relative heart weight; HW: Heart weight; BW 
D8: Body weight at the 8th day. 
  
2.6.2 Biochemical parameters of cardiotoxicity 
Serum Biochemical parameters of cardiotoxicity used in this 
study are essentially enzyme namely alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), creatine kinase MB 
(CK-MB) and lactate dehydrogenase (LDH). These parameters 
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were measured using an automatic analyzer 
(Roche/INTEGRA) using experimental kits (COBAS 
INTEGRA) following the methods described by the 
manufacturers. 
  
2.7 Assessment of anti-inflammatory activity 
2.7.1 Experimental protocol 
The assessment of anti-inflammatory activity of the aqueous 
extract of Hibiscus sabdariffa (AEHS) induction of paw 
edema by carrageenin rat was performed according to the 
method described by Winter et al. (1962) [34] with 20 rats. The 
animals were divided into four groups of five rats as follows:  
Control group: 0.5 mL of 0.9% NaCl + 50 μL of carrageenan 
0.1% 
Group 2: 10 mg/kg body weight of indomethacin + 50 µL of 
carrageenan 0.1% 
Group 3: 100 mg/kg body weight of AEHS + 50 μL of 
carrageenan 0.1% 
Group 4: 200 mg/kg body weight of AEHS + 50 µL of 
carrageenan 0.1% 
The rats of the control group were treated with 0.5 mL of a 
solution of 0.9% NaCl. The rats of group 2 were treated with 
indomethacin 10 mg/kg BW dissolved in NaCl 0.9%. The rats 
of groups 2 and 3 were treated with the aqueous extract of 
Hibiscus sabdariffa (respectively at doses of 100 and 200 
mg/kg BW dissolved in NaCl 0.9%). The different treatments 
were carried out via oral route at single dose. One hour (1 hr) 
after treatment administration, inflammation was induced by 
injecting under the plantar fascia of the left hind paw of rats 50 
µL of a solution of carrageenan 0.1% in 0.9% NaCl. One, two, 
three, and six hours after injection of carrageenan the animals 
paw diameter was measured using calipers. The increase of the 

inflamed paw (left hind paw: PPG), which received 
carrageenan relative to the diameter of healthy paw (right hind 
paw: PPD), was determined using the formula:  
A = PPG – PPD  
Where A: edema diameter  
 
2.7.2 Determination of the percentage inhibition of 
inflammation 
The percentage inhibition of inflammation was determined by 
comparing the mean increase of the animals of groups 2, 3 and 
4 (A1) with to those of animals of the control group (A0) 
according to with the formula proposed by Garcia et al., 
(2004) [16]. 
Inhibition (%) = [(A0 – A1)/A0] x 100  
    
2.8 Statistical Analysis 
Data were processed using Statistica software package version 
7.1 (StatSoft Inc., Tulsa, USA). Analysis of variance (One way 
ANOVA) was performed and means were separated by 
Newman-Keuls range test at P<0.05. Data are expressed as 
mean ± standard deviation (SD), n = 5.  
 
3. Results  
3.1 Acute toxicity 
The administration of doses ranging from 250 to 2000 mg/kg 
BW showed no clinical signs of intoxication and did not cause 
any death in rats for 24 hours of observation and even after a 
week after treatment. Table 1 shows the percentage mortality 
of the rats depending on the dose of the aqueous extract of 
Hibiscus sabdariffa. The results were used to estimate the 
maximum tolerated dose (MTD) of this extract at 2000 mg/kg 
BW.  

 
Table 1: Mortality of male rats (M) and female rats (F) as a function on the dose of the aqueous and Hibiscus sabdariffa extract time. 

 
Group 1 Group 2 Group 3 Group 4 Group 5 

Treatments 0 mg/kg BW 250 mg/kg BW 500 mg/kg BW 1000 mg/kg BW 2000 mg/kg BW 
Number of animals M 3 F 3 M 3 F 3 M 3 F 3 M 3 F 3 M 3 F 3 

Time after treatments 
0 0 0 0 0 0 0 0 0 0 

15 min 
30 min 0 0 0 0 0 0 0 0 0 0 

1 h 0 0 0 0 0 0 0 0 0 0 
4 h 0 0 0 0 0 0 0 0 0 0 
8 h 0 0 0 0 0 0 0 0 0 0 
12 h 0 0 0 0 0 0 0 0 0 0 
16 h 0 0 0 0 0 0 0 0 0 0 
20 h 0 0 0 0 0 0 0 0 0 0 
24 h 0 0 0 0 0 0 0 0 0 0 

6 days 0 0 0 0 0 0 0 0 0 0 
Mortality (%) 0 0 0 0 0 

 
3.2 Cardioprotective activity 
3.2.1 Effect of aqueous extract of Hibiscus sabdariffa on 
body weight, weight and relative heart weight in rats after 
injection of doxorubicin 
The results of this study are presented in table 2. The analysis 
of this table shows that the action of doxorubicin significantly 
affected the heart (target organ) rats. Indeed, these results 
showed that the weight and the relative heart weights of rats of 

group 2 are statistically superior (P<0.05) to those of animals 
of the other groups (control, 3 and 4). However, treatment with 
the aqueous extract of Hibiscus sabdariffa inhibits the action 
of doxorubicin. Thus, the weight and the relative weight of the 
rats in the control group and groups 3 and 4 were statistically 
identical (P<0.05). Doxorubicin had no effect on body weight 
of animals. The body weight of rats was statistically the same 
before and after the injection of doxorubicin.  
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Table 2: Effect of the aqueous extract of Hibiscus sabdariffa on body weight and heart weight in rats after injection of doxorubicin. 
 

Groups Treatments BW D7 (g) BW D8 (g) HW (mg) RHW 
Control group 0,5 mL of NaCl 0,9 % 200.6 ± 8.5 ab 197.5 ± 09.2 a 756 ± 17 b 3.82 ± 0.27 b

Group 2 0,5 mL of NaCl 0,9 % + 15 mg/kg BW of Doxorubicin 220.6 ± 9.2 a 208.0 ± 12.5 a 910 ± 16 a 4.37 ± 0.42 a

Group 3 100 mg/kg BW of AEHS + 15 mg/kg BW of Doxorubicin 206.7 ± 9.8 a 199.8 ± 11.2 a 778 ± 14 b 3.89 ± 0.54 b

Group 4 200 mg/kg BW of AEHS + 15 mg/kg BW of Doxorubicin 210.4 ± 7.2 a 206.1 ± 08.6 a 764 ± 15 b 3.71 ± 0.35 b

The values of the parameters studied are expressed as mean ± SD, n = 5. 
In the same column the means followed by the same letter are not significantly different (p<0.05). 
BW: Body weight; BW D7: Body weight 7th day; BW D8: body weight 8th day; HW: Heart weight; RHW: relative heart weight. 
EAHS: Aqueous extract of Hibiscus sabdariffa; SD: standard deviation. 

 
3.2.2 Effect aqueous extract of Hibiscus sabdariffa on 
enzymatic parameters after injection of doxorubicin in rats 
The results of effect of the aqueous extract of Hibiscus 
sabdariffa on enzymatic parameters after injection of 
doxorubicin in rats are presented in table 3. After injection of 
doxorubicin, it is observed that the rats of group 2 differ 
significantly (P<0.05) from those of the other groups (control, 
3 and 4) regardless either the enzyme parameter analyzed (CK-
MB, LDH, ALT and AST). Indeed, the concentrations of these 

various parameters of rats in group 2 were statistically superior 
(P<0.05) to those of rats in the other groups (control, 3 and 4). 
These results also show the inhibitory action of the aqueous 
extract of Hibiscus sabdariffa (groups 3 and 4) on the toxicity 
induced by doxorubicin through the concentrations of the 
parameters studied (CK-MB, LDH, ALT and AST) of animals 
in groups 3 and 4 which were statistically identical (P<0.05) to 
control group and. 

 
Table 3: Effect of the aqueous extract of Hibiscus sabdariffa on enzymatic parameters after injection of doxorubicin in rats. 

 

Groups Treatments CK-MB LDH ALAT ASAT 
(UI/L) (UI/L) (UI/L) (UI/L) 

Control group 0,5 mL of NaCl 0,9 % 150.22 103.4 40 60.22 
± 10.50 c ± 12.41 c ± 2.77 b ± 4.32 b

Group 2 0,5 mL of NaCl 0,9 % + 15 mg/kg BW of Doxorubicin 484.4 241 72.22 190.04 
± 12.73 a ± 15.54 a ± 5.49 a ± 9.56 a

Group 3 100 mg/kg BW of AEHS + 15 mg/kg BW of Doxorubicine 258.28 137.6 45.5 68.9 
± 11.04 bc ± 14 bc ± 3.81 b ± 3.31 b

Group 4 200 mg/kg BW of AEHS + 15 mg/kg BW of Doxorubicin 162.3 114.5 42.94 63.48 
± 12.98 c ± 9.30 c ± 5.39 b ± 4.06 b

      The values of the parameters studied are expressed as mean ± SD, n = 5. 
      In the same column, the means followed by the same letter are not significantly different (p<0.05). 
      CK-MB: Creatine Kinase MB; LDH: Lactate dehydrogenase; ALAT: alanine aminotransferase; ASAT: Aspartate aminotransferase. 
      EAHS: Aqueous extract of Hibiscus sabdariffa; BW: Body weight; SD: standard deviation. 

 
3.3 Anti-inflammatory activity 
The results of this study are shown in table 4. After injection 
of carrageenan in the plantar aponeurosis of the left hind paw 
of the animals, it is found that the different groups of rats were 
significantly different (P<0.05) relative to the appearance of 
their paws. Edemas of variable diameter appear indeed to their 
paws on processing. The paws of the rats in the control group 
were statistically larger than (P<0.05) those of the other groups 
(2, 3 and 4) regardless of the observation time. Regarding the 
appearance of the legs of rats in groups 2, 3 and 4, there are 

three scenarios related to the observation time in line with the 
percentages of inhibition of rat paw edema. Until two hours (2 
hrs) after the injection of carrageenan, all percentages of 
edema inhibition are less than 50 irrespective of the treatment. 
Three hours (3 hrs) after injection of carrageenan, the 
percentage inhibition of edema for each treatment with the 
exception of AEHS 100 mg/kg BW is higher than 50. Six 
hours (6 hrs) after injection of the carrageenan, all percentages 
of inhibition were above 50 whatever the treatment. 

 
Table 4: Effects of the aqueous extract of Hibiscus sabdariffa and indomethacin after injection of carrageenan in rats. 

 

Groups Treatments Mean diameters of paws (mm) 
1 h 2 h 3 h 6 h 

Control group 0,5 mL of NaCl 0,9 % 0.82 ± 0.04 a 1.07 ± 0.06 a 1.60 ± 0.05 a 1.80 ± 0.07 a

Group 2 10 mg/kg BW of Indomethacin + Carrageenan 0.52 ± 0,02 b 0.59 ± 0.03 b 0.70 ± 0.03 bc 0.40 ± 0.04 c

 (36.58) (44.86) (56.25) (77.77) 
Group 3 100 mg/kg BW of AEHS + Carrageenan 0.60 ± 0.05 b 0.68 ± 0.04 b 0.82 ± 0.05 b 0.55 ± 0.03 b

 (26.82) (36.45) (48.75) (69.44) 
Group 4 200 mg/kg BW of AEHS + Carrageenan 0.50 ± 0.03 b 0.57 ± 0.02 b 0.65 ± 0.03 c 0.38 ± 0.04 c

 (39) (46.73) (59.37) (78.89) 
   Values are expressed as mean volumes ± SD, n = 5. 
   In the same column, the mean volumes followed the same letter are not significantly different (p<0.05). 
   Values in parenthesis are the percentage of inhibition of rat paw edema. 
    AEHS: Aqueous extract of Hibiscus sabdariffa; BW: Body weight; SD: standard deviation 

 
4. Discussion 
The results of acute toxicity of aqueous extract of Hibiscus 

sabdariffa show any death at the dose of 2000 mg/kg BW in 
Wistar rats indicating no toxicity at this dose for the extract. 
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These results corroborate with those Sireeratawong et al. 
(2013) [32] who have identified a maximal tolerated dose 
(MTD) of 5000 mg/kg BW for the aqueous extract of Hibiscus 
sabdariffa Wistar rats via oral route. Furthermore, the works of 
Jeroh et al. (2012) [18] revealed the non-toxicity of the aqueous 
extract of Hibiscus sabdariffa in the kidneys of Wistar rats. 
Our results confirm that Hibiscus sabdariffa is a medicinal 
plant having no toxicity. The MTD of extract of Hibiscus 
sabdariffa (2000 mg/kg BW) compared to extracts of other 
plants of the Ivorian pharmacopoeia obtained via oral route in 
Swiss mice as the total aqueous extract of Mansonia altissima 
(150 mg/kg BW) (Djyh et al., 2010) [12], the methanol extract 
of Mitragyna ciliata (500 mg/kg BW) (Bidié et al., 2010) [6], 
the methanol extract of Chrysophyllum perpulchrum (500 
mg/kg BW) (Bidié et al., 2011) [7] indicates the very low 
toxicity of this plant. Indeed, the MTD of H. sabdariffa extract 
is 13 times less than the total aqueous extract of Mansonia 
altissima and four times less than the methanol extracts of 
Mitragyna ciliata and Chrysophyllum perpulchrum. Our 
results are a guarantee of security for the high use of this plant 
by the African people not only in traditional medicine, but also 
for the production of non-alcoholic drink « Bissap » and the 
production of pulp and sauce as a dish [10].  
The results of the cardioprotective activity of aqueous extract 
of H. sabdariffa show that injection of doxorubicin induced a 
significant increase (P<0.05) of the weight and the relative 
weight of the heart of rats in group 2 compared to those of the 
rats in the other groups (control, 2, 3 and 4). Doxorubicin also 
induces an increase in the concentration of enzymes (CK-MB, 
LDH, ALT and AST) in each case in the rats of group 2 
compared to those of rats in the other groups (control, 3 and 
4). These effects are an indication that doxorubicin 
significantly affected the heart cells (target organ). These 
results are in concordance with those obtained by the works of 
Koti et al. (2009) [21] and Fathiazad et al. (2001) [14]. These 
authors have shown that doxorubicin increases heart weight 
and relative heart weight of rats. Our results are also identical 
to those of various authors (Zanwar et al., 2011; Andreadou et 
al., 2007; Radhika et al., 2013; Meenakshi et al., 2014) [35, 4, 30, 

23] who attributed the increase in the concentration of enzymes 
(CK-MB, LDH, ALT and AST) to cardiac toxicity. They had 
pointed out that the myocardial necrosis which usually 
accompanied the alteration of the heart cell membrane 
associated with the loss of function of the latter. Enzymatic 
proteins (ALT, AST, CK-MB and LDH) present in heart cells 
are found in the serum, where their high concentration 
statistically different (P<0.05) from that of the control group 
for each parameter studied. Our results therefore confirm the 
cardiotoxicity of doxorubicin as already reported by the works 
of Andreadou et al. (2007) [4], Naiyra et al. (2010) [24] and 
Firoz et al. (2011) [15]. Furthermore, our results showed that 
treatment with the aqueous extract of H. sabdariffa inhibits the 
toxicity of doxorubicin. Indeed, there is no significant 
difference (P<0.05) for the weight and the relative weight of 
the heart, the concentration of enzymes (CK-MB, LDH, ALT 
and AST) in rats treated groups and control group. This 
inhibitory action confirms the cardioprotective property of the 
aqueous extract Hibiscus sabdariffa in accordance with the 
works of Jonadet et al. (1990) [19], Olatunji et al. (2005) [28] 
and Ojeda et al. (2010) [27] The cardioprotective property of 
the aqueous extract of H. sabdariffa is probably related to the 
presence of its major phytochemical compounds including 
flavonoids (gossypetin, hibiscetin, quercetin and sabdaretin) 
and anthocyanins (delphinidin 3-O-sambubioside and cyanidin 

3-O-sambubioside). Thus, the works of different authors have 
demonstrated the cardioprotective property of phenolic 
compounds in particular anthocyanins and flavonoids [20, 36, 33].  
The results of the anti-inflammatory activity of the aqueous 
extract of H. sabdariffa show that the injection of the 
carrageenan induced a significant increase (P<0.05) of the paw 
diameter of rats in control group compared to those of rats in 
groups treated irrespective of observation time. These results 
are in line with Adedapo et al. (2008) [3] and Paschapur et al. 
(2009) [29] who showed the edema formation after injection of 
carrageenan. The occurrence of edema results in the 
inflammation induced by carrageenan, indicating that this 
substance is an inflammatory substance. Our results show that 
the aqueous extract of Hibiscus sabdariffa maintained 
unchanged the paw diameter of rats, compared to the control 
group rats. The aqueous extract of Hibiscus sabdariffa inhibits 
the inflammatory activity of carrageenan in accordance with 
the works of Dafallah and Al-Mustafa (1996) [11], Christian et 
al. (2006) [9] and Arunachalam et al. (2009) [5]. This anti-
inflammatory property of aqueous extract of Hibiscus 
sabdariffa is certainly due to phenolic compounds especially 
flavonoids (gossypetin, hibiscetin, quercetin and sabdaretin) 
whose presence in this plant has been demonstrated in our 
previous works one the same extract. Indeed, flavonoids 
inhibit key enzymes of the inflammatory reaction (cyclo-
oxygenase, lipo-oxygenase and nitric oxide synthase), which 
gives them their anti-inflammatory properties [31]. This action 
of flavonoids prevents normal development of the 
inflammatory process that should lead to apoptosis if the body 
becomes unable to defend itself [17]. The aqueous extract of 
Hibiscus sabdariffa has a similar effect to that of indomethacin 
(reference substance of anti-inflammatory) on carrageenan 
inflammatory effects regardless of the reaction time 
observation. 
 
5. Conclusion 
Hibiscus sabdariffa is a medicinal and food plant rich in 
polyphenolics compounds of interest responsible for its 
pharmacological properties. This study which aimed to 
evaluate cardioprotective and anti-inflammatory activities of 
the aqueous extract of Hibiscus sabdariffa in Wistar rats 
revealed three important elements. The demonstration of the 
cardiotoxicity of doxorubicin and the inflammatory action of 
carrageenan. The cardioprotective and anti-inflammatory 
properties of the aqueous extract of Hibiscus sabdariffa 
supported by its polyphenolics compounds. The confirmation 
of indomethacin as the anti-inflammatory reference molecule. 
This study allows us to say that in Côte d’Ivoire the local non-
alcoholic drink commonly known as « Bissap », obtained from 
the aqueous extract of H. sabdariffa red petals help to protect 
the heart, and the reduction of inflammation in population who 
consume it. 
 
6. References 
1. Aboughe AS, Mathouet H, Souza A, Bivigoua F, Eyelé 

MMC, Lamidi M. Quelques plantes utilisées en médecine 
traditionnelle pour le traitement de la stérilité chez des 
femmes au Gabon. Ethnopharmacologia 2009; 43:52-58.  

2. Abou-Arab AA, Abu-Salem FM, Abou-Arab EA. 
Physico-chemical properties of natural pigments 
(anthocyanin) extracted from Roselle calyces (Hibiscus 
sabdariffa). Journal of American Science 2011; 7(7):445-
456. 

3. Adedapo AA, Sofidiya MO, Maphosa V, Moyo B, Masika 



 

~ 62 ~ 

Journal of Pharmacognosy and Phytochemistry

PJ, Afolayan AJ. Anti-inflammatory and analgesic 
activities of the aqueous extract of Cussonia paniculata 
stem Bark. Records of Natural Products 2008; 2(2):46-53. 

4. Andreadou I, Sigala F, Iliodromitis EK, Papaefthimiou M, 
Sigalas C, Aligiannis N et al. Acute doxorubicin 
cardiotoxicity is successfully treated with the 
phytochemical oleuropein through suppression of 
oxidative and nitrosative stress. Journal of Molecular and 
Cellular Cardiology 2007; 42:549-558. 

5. Arunachalam G, Subramanian N, Pazhani GP, 
Ravichandran V. Anti-inflammatory activity of 
methanolic extract of Eclipta prostrata L. (Asteraceae). 
African Journal of Pharmaceutical and Pharmacology 
2009; 3(3):97-100. 

6. Bidié AP, Koffi E, Yapi HF, Yémié AA, Djaman AJ, 
Guédé-Guina F. Evaluation of the toxicity of a methanolic 
total extract of Mitragyna ciliata a natural anti-malaric. 
International Journal of Biological and Chemical Sciences 
2010; 4(5):1509-1518. 

7. Bidié ADP, Djyh BN, Soro YR, Yapi HF, Zirihi GN, 
N’guessan JD et al. Acute, subacute toxicity and 
cytotoxicity of Chrysophyllum perpulchrum. Scientific 
Research and Essays 2011; 6(28):5855-5864. 

8. Carvajal-Zarrabal O, Barradas-Dermitz DM, Orta-Flores 
Z, Hayward-Jones PM, Nolasco-Hipolito C, Aguilar-
Uscanga MG et al. Hibiscus sabdariffa L., roselle calyx, 
from ethnobotany to pharmacology. Journal of 
Experimental Pharmacology 2012; 4:25-39. 

9. Christian KR, Nair MG, Jackson JC. Antioxidant and 
cyclooxygenase inhibitory activity of sorrel (Hibiscus 
sabdariffa). Journal of Food Composition and Analysis 
2006; 19 (8):778-783. 

10. Cissé M, Dornier M, Sakho M, Ndiaye A, Reynes M, 
Sock O. Le bissap (Hibiscus sabdariffa L.): composition 
et principales utilisations, Fruits 2009; 64(3):179-193. 

11. Dafallah AA, Al-Mustafa Z. Investigation of the anti-
inflammatory activity of Acacia nilotica and Hibiscus 
sabdariffa. American Journal of Chinese Medicine 1996; 
24(3-4):263-269. 

12. Djyh GB, Adeoti MF, Djaman AJ, Guédé Guina F, Sess 
ED. Evaluation de la toxicité aiguë de l’extrait total 
aqueux d’écorces de Mansonia altissima (bois Bété) chez 
les souris. Journal des Sciences Pharmaceutiques et 
Biologiques 2010; 11(2):13-20. 

13. Farnsworth NR. Biological and phytochemical screening 
of plants. Journal of Pharmaceutical Sciences 1996; 
55:225-276. 

14. Fathiazad F, Matlobi A, Khorrami A, Hamedeyazdan S, 
Soraya H, Hammami M et al. Phytochemical screening 
and evaluation of cardioprotective activity of ethanolic 
extract of Ocimum basilicum L. (basil) against 
isoproterenol induced myocardial infarction in rats. 
DARU Journal of Pharmaceutical Sciences 2012; 20:87. 

15. Firoz M, Bharatesh K, Nilesh P, Vijay G, Tabassum S, 
Nilofar N. Cardioprotective activity of ethanolic extract of 
Callistemon lanceolatus leaves on doxorubicin-induced 
cardiomyopathy in rats. Bangladesh Journal of 
Pharmacology 2011; 6:38-45. 

16. Garcia MD, Fernendez MA, Alvarez A, Saenz MT. 
Antinociceptive and anti-inflammatory effects of the 
aqueous extracts from the leaves of Pimenta racemosa 
var. ozua. Journal of Ethnopharmacology 2004; 91:67-73. 

17. Garcia-Lafuente A, Guillamon E, Villares A, Rostagno 
MA, Martinez JA. Flavonoids as anti-inflammatory 

agents: implications in cancer and cardiovascular disease. 
Inflammation Research 2009; 58:537-552. 

18. Jeroh E, Awhin EP, Orewere O, Alalor CA. The effect of 
aqueous extract of Hibiscus sabdariffa L. on the activity 
of serum alanine aminotransferase (ALT) and serum 
creatinine in the kidney of adult Wistar rat (Rattus 
norvegicus). Continental Journal of Pharmacology and 
Toxicology Research 2012; 5(2):35-39.  

19. Jonadet M, Bastide J, Boyer B, Carnat AP, Lamaison JL. 
In vitro enzyme inhibitory and in vivo cardio-protective 
activities of Hibiscus sabdariffa L. Journal of 
Pharmacology Belgium 1990; 45(2):120-124. 

20. Kaiserova H, Simunek T, Vijgh VDWJ, Bast A, 
Kvasnickova E. Flavonoids as protectors against 
doxorubicin cardiotoxicity: role of iron chelation, 
antioxidant activity and inhibition of carbonyl reductase. 
Biochimica Biophysica Acta 2007; 1772:1065-1074. 

21. Koti BC, Vishwanathswamy AHM, Wagawade J, 
Thippeswamy AHM. Cardioprotective effect of lipistat 
against doxorubicin induced myocardial toxicity in albino 
rats. Indiana Journal of Experimental Biology 2009; 
47:41-46. 

22. Kouakou TH, Waffo-Teguo P, Kouadio YJ, Valls J, 
Badoc A, Mérillon JM. Polyphenol levels in two cotton 
(Gossypium hirsutum L) callus cultures. Acta Botanica 
Gallica 2009; 156(2):223-231. 

23. Meenakshi VK, Delighta MJMI, Paripooranasel VIM, 
Gomathy S, Chamundeswari KP. Protective Effect of 
Microcosmus exasperatus against Isoproterenol Induced 
Myocardial Ischemia- A Biochemical and 
Histopathological Approach. International Journal of Pure 
and Applied Bioscience 2014; 2:62-70. 

24. Naiyra A, Elbaky A, Ali AA, Ahmed RA. 
Cardioprotective effect of Simvastatin on Doxorubicin 
induced oxidative cardiotoxicity in rats. Journal of Basic 
and Applied Sciences 2010; 6(1):29-38. 

25. Obouayeba AP, Djyh NB, Diabaté S, Djaman AJ, 
N’guessan JD, Koné M et al. Phytochemical and 
Antioxidant Activity of Roselle (Hibiscus Sabdariffa L.) 
Petal Extracts, Research Journal of Pharmaceutical, 
Biological and Chemical Sciences 2014a; 5(2):1453-1465. 

26. Obouayeba AP, Boyvin L, M’boh MG, Diabaté S, 
Kouakou TH, Djaman AJ et al. Hepatoprotective and 
antioxidant activities of Hibiscus sabdariffa petal extracts 
in Wistar rats. International Journal of Basic and Clinical 
Pharmacology 2014b; 3(5):774-780. 

27. Ojeda D, Jimenez FE, Zamilpa A, Tortoriello J, Alvarez 
L. Inhibition of angiotensin converting enzyme (ACE) 
activity by anthocyanins delphinidin- and cyanidin-3-O-
sambubiosides from Hibiscus sabdariffa. Journal of 
Ethnopharmacology 2010; 128:7-10. 

28. Olatunji LA, Adebayo JO, Adesokan AA, Olatunji AO, 
Soladote OA. Chronic administration of aqueous extract 
of Hibiscus sabdariffa enhances Na+- K+ ATPase and 
Ca2+-Mg2+ ATPase activities of rats’ heart. 
Pharmaceutical Biology 2005; 44(4):213-216. 

29. Paschapur MS, Patil MB, Kumar R, Patil SR. Evaluation 
of anti-inflammatory activity of ethanolic extract of 
Borassus flabellifer L. male flowers (inflorescences) in 
experimental animals. Journal of Medicinal Plants 
Research 2009; 3(2):49-54. 

30. Radhika J, Surya S, Jothi G, Japasheba JL. 
Cardioprotective Role of Justicia traquebareinsis linn, 
Leaf Extract in Isoproterenol Induced Myocardial 



 

~ 63 ~ 

Journal of Pharmacognosy and Phytochemistry

Infarction in Albino Rats. Journal of Applied. 
Pharmaceutical Science 2013; 3(4):124-128. 

31. Sandhar KH, Kumar B, Prasher S, Tiwari P, Salhan M, 
Sharma P. A Review of Phytochemistry and 
Pharmacology of Flavonoids. International Pharmaceutica 
Sciencia 2011; 1(1):25-41. 

32. Sireeratawong S, Itharat A, Khonsung P, Lertprasertsuke 
N, Jaijoy K. Toxicity studies of the water extract from the 
calyces of Hibiscus sabdariffa L, in Rats. African Journal 
of Traditional Complementary Alternative. Medicine 
2013; 10(4):122-127. 

33. Testai L, Martelli A, Cristofaro M, Breschi MC, 
Calderone V. Cardioprotective effects of different 
flavonoids against myocardial ischaemia/reperfusion 
injury in Langendorff-perfused rat hearts. Journal of 
Pharmaceutical and Pharmacology 2013; 65:750-756. 

34. Winter CA, Risely EA, Nuss GW. Carrageenan induced 
edema in hind paws of the rats as assay of Anti-
inflammatory drugs. Proceedings of Society for 
Experimental Biology and Medicine 1962; 111:544-547. 

35. Zanwar AA, Hegde MV, Bodhankar SL. Cardioprotective 
activity of flax lignin concentrate extracted from seeds of 
Linum usitatissimum in isoprenaline induced myocardial 
necrosis in rats. Toxicology 2011; 4(2):90-97. 

36. Ziberna L, Lunder M, Moze S, Vanzo A, Tramer F, 
Passamonti S et al. Acute cardioprotective and cardiotoxic 
effects of bilberry anthocyanins in ischemia-reperfusion 
injury: beyond concentration-dependent antioxidant 
activity. Cardiovascular Toxicology 2010; 10:283-294.  


