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ABSTRACT: Anaemia globally affects 1.62 billion peoples in the world. To 

treat anaemia, Hibiscus acetosella is sometimes used traditionally. This study 

has been conducted to evaluate the anti-anaemic effects of the aqueous 

leaves extract of Hibiscus acetosella, on two experimental models of 

anaemia. Bleeding anaemia was induced by retro-orbital puncture of 2-2.5 

mL of blood during two days, while haemolyticanaemia was induced by 

intra-peritoneal injection of 2. 4 dinitro-phenylhydrazine (40 mg.kg bw) 

during 7 days. After induction, plant extract (100; 200 or 400 mg.kg bw) was 

daily administrated by oral route for 14 days. During experience, 

haematological analysis was done at the beginning, at the end of induction 

and every week during treatment. During haemolytic anaemia; aqueous 

extract significantly increased haematocrit and red blood cell with the 

maximum of 45% and 32% respectively at the dose of 400 mg.kg.bw; 

haemoglobin significantly increased in rats with a maximum of 32% at the 

dose of 200 mg.kg bw. In bleeding anaemia model, H. acetosella 

significantly increased the haematocrit as well as red blood cell with a 

maximum increase of 14% and 31%, respectively as compared to the 

anaemic group. This result suggests that H. acetosella would have an 

important anti-anaemic effect. 

INTRODUCTION: Anaemia is a pathological 

state in which the number of erythrocytes is 

insufficient to cover the physiological needs of the 

organism, characterize by a reduction of the normal 

quantity of haemoglobin in blood’s circulation less 

than 13 g/dl or 12 g/dl respectively for men and 

women 
1
.  

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.IJP.8(4).146-54 

The article can be accessed online on 
www.ijpjournal.com 

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.8(4).146-54 

According to the world health organization, it 

occurs at all stages of the life cycle, associated with 

many pathologies 
2
. It has been reported that 50% 

of the cases of anaemias are due to the deficiency 

of iron (UNICEF/UNU/WHO) 
3
. Among the other 

causes of anaemia, heavy blood loss as a result of 

menstruation or parasite infections can lower blood 

haemoglobin (HB) concentrations. The most 

serious anaemia's consequence on the health resides 

in the increase of the maternal and infantile 

mortality risk observed in the severe forms, but 

also an increase of the risks of postoperative 

mortality among the anaemic patients WHO
 2

. 
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Anaemia becomes global public health problem 

affecting both developing and developed countries 

with major consequences for human health as well 

as social and economic development WHO 
3
. 

According to WHO 
3
, anaemia globally affects 1.62 

billion peoples, which corresponds to 24.8% of the 

population, the highest prevalence being in 

preschool-age children. They also reported that for 

preschool-age children, pregnant and non-pregnant 

women, the highest proportion of individuals 

affected are in Africa (WHO, 2008). In Cameroon, 

the prevalence of anaemia was of 68.3% in 2004 

and 60.3% in 2011 for the children of 6 to 59 

months, 44.9% in 2004 and 39.5% in 2011 for the 

women of 15 to 49 years 
4, 5

.  

The treatment of the anaemias changes according 

to the type of anaemia. For the effective control of 

this disease, the contributing factors must be 

identified and addressed. Treatment is based either 

on an oral provision in iron, B12 or B9 vitamin, but 

also on a treatment with immuno-suppressants or 

corticosteroids, administration of erythropoietin, 

blood transfusions, or transplantation of bone 

marrow 
6
. However, most of these treatments are 

enough expensive and therefore, less accessible to 

the populations in the under-developed and 

developing countries.  

It became necessary to find new alternatives as to 

the ones from the medicinal plants that often are 

available. It is the case of Hibiscus acetosella 

Welw. Ex Hiern Malvaceae in the treatment of 

anaemia. Hibiscus acetosella (H.a) is a popular 

vegetable that grows in Africa. In folk medicine, 

different parts of this plant are uses to treat: fever, 

anaemia, headache, rheumatism, inflammations, 

conjunctivitis, haemorrhoids, tumours, ringworms, 

sores, abscesses, as a diuretic, sedative, anti-
scorbutic, intestinal antiseptic, to stimulate lactation 
in breastfeeding women and as a blood purifying 

tonic 
7
.  

In angola infusions made from leaves are used as a 

post-fever tonic and as a medicine to treat anaemia. 

In Nigeria the leaves are used for the treatment of 

dysentery, to control menstrual disorders and after-

birth problems. In DRC, it is a vegetable prescribed 

by health care workers to diabetics. In East Africa, 

children with an aching body are washed in cold 

water to which some mashed Hibiscus acetosella 

leaves have been added 
7
. In Cameroon, Hibiscus 

acetosella is one of the plants used to cure anaemia. 
Previous phytochemical work on Hibiscus acetosella 
revealed the presence of caffeic acid, gallic acid, 

gallocatechin, coumaric acid, 3, 4-dihydroxy-

benzoic acid gallic tannins, anthocyanin, mucilage, 

anthrax-quinone, saponins, terpenes, sterols, 

glycosylated flavonoids, phenolic acids, fibbers and 

sugar 
8, 9, 10

.  

Pharmacological investigations of the hibiscus 

genus reported that species displayed biological 

activities, including antioxidant, antigenotoxic, 

anti-inflammatory, anti-microbial, anti-diabetic, 

hepato-protective and anticancer activities 
11, 12, 13, 

14, 15
. In continuation of the previous studies carried 

out on Hibiscus species, the present work describes 

the anti-anaemic potential of the aqueous leaves 

extract of Hibiscus acetosella on two experimental 

models of anaemia induced by haemolytic activity 

of the 2, 4 DNPH and by bleeding in rats. 

Experimental Animals: Wistar rats of 2-2.5 

months of age, weighing 200-220 g were selected 

for these experiments. The animals were raised in 

colony cages, in the animal house of the University 

of Douala, Cameroon, under standard conditions of 

light (12 h light/dark cycle) and temperature (25-27 

°C). They received a standard commercial diet and 

tap water ad libitum. The experimental protocol 

was approved by the Institutional Ethics Committee 

of the University of Douala (N°2304 CEI-Udo 

/05/2020/T) in accordance with the guidelines for 

the care and use of Laboratory Animal. 

MATERIALS AND METHODS: 

Material: 

Plant Material: The fresh leaves of Hibiscus 

acetosella, domesticate and grows in the botanical 

garden at the University of Douala (Littoral region 

– Cameroon) were collected. Identification was 

confirmed by Pr Richard PRISO, a botanist at the 

Department of biology and physiology of Plant 

organisms of the University of Douala. 

Methods: 

Extraction Procedure: The leaves of H. acetosella 

were dried at room temperature and crushed in 

powder. The powder (1000 g) was boiled for 45 

min and filtered through whatman filter paper No. 

3. The filtrate was oven-dried at 40-50 °C to obtain 

a residue. 
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Phytochemical and Phyto-Analytical Studies: 

Phytochemical Screening: Basic qualitative 

phytochemical screening of acute leaves extract of 

Hibiscus acetosella was carried out by testing the 

presence or absence of the following plant consti-

tuents: alkaloids, saponins, flavonoids, phenol, 

steroids, triterpenes, coumarins, anthocyanins, and 

anthraquinones using the methods outlined by 

Trease and Evans 
16

. 

Estimation of Iron: A total of 100 mg of extract 

was transferred in 10 ml of water and transferred 

into a 100 ml volumetric flask, 5 ml of 2.058 

mol/ml potassium thiocynate, and 3 ml of 6 mol/ml 

nitric acid were added to develop the color. A 
volume was made to 100 cm 3 marks with deionized 
water. Absorbance readings were measured for 

each sample (extract and standard solutions) at 579 

nm using a UV-visible spectrophotometer 
17

. 

Oral Acute Toxicity Study: Oral acute toxicity 

study was carried out following OECD guidelines 

number 423. The principle was based on the limit 

test method at the dose of 2000 mg/kg; nine 09 

female rats were distributed in three (03) groups 

corresponding to one control group and two tested 

groups. Extract-treated rats received plant 

preparation at the single dose of 2000 mg/kg by 

oral route while control group received the vehicle 

(distilled water). The signs of toxicity and number 

of deaths were recorded after 48 h of observation. 

Mortality, lethal dose 50 (LD50), and therapeutic 

dose (TD) were estimated by the OECD method 
18

. 

Anti-anaemic Effect Study: 

Anaemias Induction and Administration of 

Extract: Two methods of anaemia’s induction 

were used. Haemolytic anaemia was induced by 

intra-peritoneal injection of 2, 4 dinitrophenyl 

hydrazine (2, 4 - DNPH) from sigma – Aldrich 

(CAS No. 119-26-6) at 40 mg.kg bw to each rat for 

7 days, while bleeding anaemia was done by daily 

bleeding of rats (2-2.5 ml of blood from retro-

orbital puncture for 2 days. 

Before induction’s days, approximately one 

milliliter of venous blood was collected for 

haematological studies by nipping the tails of the 

rats. The haematological parameters as a red blood 

cell, haematocrit (Ht) and haemoglobin (HB) were 

determined using automatic counter. After 

induction, rats with haematocrit and haemoglobin ≥ 

30% reduction were considered anaemic and used 

for this experiment 
19

. Following anaemia induction 

rats of each method of induction were divided into 

five groups of five rats each as following: group I 

considered as a normal group received water; group 

II served as anaemia group received 2-4-

dinitrophenylhydrazine Groups III to V that was 

the tests groups received 2,4 - dinitrophenyl-

hydrazine and the aqueous extract. The extract 

chosen doses were 100, 200, and 400 mg/kg/bw. 

Distilled water or aqueous extract were 

administered once daily for 14 consecutive days 

per os. Blood was collected in heparin capillary 

tubes under tail veins. The estimation of various 

haematological parameters was evaluated by the 

automatic counter as described by 
20

. 

Haematological Assessment: Blood venous was 

collected before and after induction of anaemia as 

well as two times during the administration of the 

extract. The volume of blood collected (0.25 to 

0.45 ml) did not affect blood parameters. The red 

blood cell count (RBC), haemoglobin concentration 

(Hb), haematocrit (Ht), mean cell volume (MCV), 

mean cell haemoglobin (MCH), mean corpuscular 

haemoglobin, and concentration (MCHC) were 

determined by Haematological analyser (automatic 

counter Nihon Kohden MEK 6411K, Japan). 

Statistical Analysis: The results were expressed as 

mean ± SEM. The data obtained were analysed 

using analysis of variance (ANOVA) on Graph pad 

7.0 software. The significance of differences was 

evaluated by means of two-way ANOVA (analysis 

of variance) followed by Bonferroni post hoc test 

for multiple comparisons. P values lower than 0.05 

were considered significant. 

RESULTS AND DISCUSSION: Hibiscus 

acetosella is a popular vegetable in Cameroon. It is 

used as a medicinal plant to treat diseases such 

anaemia 
21

. 

Extract Yield and Qualitative Phytochemical 

Screening of Hibiscus Acetosella: The yield of the 

extract was observed to be 117 g (W/W: 11, 7%). 

The qualitative phytochemical screening, as 

observed in Table 1 showed the presence of 

Alkaloids, saponins, steroids, and coumarins, while 

flavonoids, phenols, terpenoids, anthocyanins and 

Anthraquinones were not detected in the sample.  
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The bioactive compounds detected, such as 

saponins and steroid, are respectively known for 

their anti-haemolytic activities (case of saponins) 

and their capacity to stimulate the bony marrow to 

stimulate the production of erythropoietin, or to 

incorporate iron-on red blood 
22, 23, 24

. 

TABLE 1: QUALITATIVE PHYTOCHEMICAL SCREENING 

OF HIBISCUS ACETOSELLA 

S. no. Compounds tested Founded/ 

Unfounded 

1 Alkaloids Founded 

2 Saponins Founded 

3 Flavonoids Unfounded 

4 Phenols Unfounded 

5 Steroids Founded 

6 Terpenoids Unfounded 

7 Coumarins Founded 

8 Anthocyanins Unfounded 

9 Anthraquinones Bounded 

quinones 

Unfounded 

Unbounded 

quinones 

Unfounded 

 

Estimation of Iron: Iron content was estimated at 

10.77 ± 2.43 mg/kg of extract in the human body, 

iron loss is normally at the range of 0.17 - 0.90 

mg/day
25

. World health organization recommended 

iron intake for growth at the ranges of 0.23 – 0.60 

mg/day according to age and sex 
25

.  

Decrease levels of iron is one of the major indexes 

of anaemia. This condition is observed when iron 

demand by body is more than its availability in 

body 
26

. This could also be due to in sufficient iron 

intake, impairment in the mechanism of iron 

absorption and transportation and/or chronic blood 

loss 
27

. The present work demonstrated that extract 

containing iron and can be used to treat iron 

deficiency anaemia 

Determination of the Lethal Dose 50 (LD50) and 

the Therapeutic Doses of Hibiscus Acetosella: 

Acute toxicity study in rats show neither adverse 

effects nor mortality after single administration of 

extract at the dose of 2000 mg/kg.  

The lethal dose 50 was considered to be higher than 

2000 mg/kg. H. acetosella extract has been 

classified in the "category 5" or unclassified of 

chemicals, category characterizing by non-toxic 

substances. It’s kwon that unclassified substances 

are safe for humans and animals 
18

. Therapeutic 

dose (TD) determine by the OECD method (TD = 

LD50 /10) has been calculated at 200 mg/kg. 

Effect of Hibiscus acetosella Extract on Both 

Form of Anaemia: Anaemia is a common clinical, 

haematological syndrome, which is characterized 

by a reduction of haemoglobin concentration and 

erythrocytes in blood and would reduce oxygen 

delivery to tissue 
28

. Haemoglobin is a natural 

constituent of RBCs and biochemically adapted to 

carry oxygen in the lungs and deposit it at tissues 

for oxidative metabolism 
28

. It has been 

characterized to also play a major role in 

physiological carbon dioxide removal and acid-

base balance; an increased production of 

haemoglobin is an advantage to an organism 28.The 

present work also gives the effect of aqueous leaves 

extract of Hibiscus acetosella on some 

haematological parameters in 2, 4 - dinitrophenyl 

hydrazine and bleeding-induced anaemia in rats. 

Effect of Treatment with Aqueous Leaves 

Extract of H. a on Haemolytic Anaemia: 

Effect on Haemoglobin Level Red Blood Cell 
and Haematocrit: We observed that administration 
of 2,4-dinitrophenyl hydrazine significantly 

decreases in all groups, Ht (max in group II, p < 

0,01), RBC (max in group IV, p < 0,01) and HB 

(max in group V, p < 0,001)when compared to 

normal group. All extract doses of plant tested 

significantly increased Ht, RBC, and HB 

previously decreased by administration of 2,4 - 

dinitrophenyl hydrazine in anaemic group. Ht level 

and RBC significantly increased (p < 0,001) with 

the maximum of 45% and 32% respectively at the 

dose of 400 mg.kg bw after 14 days of treatment as 

compared to the anaemic group Fig 1A & B. Plant 

extract also increased significantly (p < 0,001) the 

HB in rats with the maximum of 32% at the dose of 

200 mg.kg bw (seventh day) when compared to the 

anaemic group Fig 1C. 

Effect on Mean Cell Volume, Mean Cell 

Haemoglobin Concentration and Mean Cell 

Haemoglobin Levels: Administration of 2,4 - 

dinitrophenyl hydrazine significantly increased the 

mean cell volume (max in group V, p < 0,01) and 

decreased mean cell haemoglobin level (max in 

group III, p < 0.001). We also observed decrease of 

mean cell haemoglobin concentrations compares to 

the normal group. After 7
th

 day of treatment with 

aqueous H.a, MCV decreased when MCHC and 

MCH increased non-significantly in all treated 

groups compared with anaemic group Fig. 2A & C. 
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FIG. 1: EFFECT OF AQUEOUS LEAVES EXTRACT OF H.a ON HAEMATOCRIT (A), RED BLOOD CELL (B) AND 

HAEMOGLOBIN LEVEL (C) IN HAEMOLYTIC ANAEMIA HB = Haemoglobin; RBC = Red blood cell; Ht = Haematocrit. *P ˂ 

0.05;**P ˂ 0.01; ***P ˂ 0.001, significantly different versus anaemic group µP< 0.05; µµP <0.01 and µµµP˂ 0.001, significantly different 

versus normal group. 

  

 
FIG. 2: EFFECT OF AQUEOUS LEAVES EXTRACT OF H.a ON MCV (A), MCHC (B), MCH (C) IN HAEMOLYTIC ANAEMI 

MCV = Mean cell volume; MCHC = Mean cell haemoglobin concentration; MCH = Mean cell haemoglobin level.µP< 0.05; µµP <0.01 and 

µµµP˂ 0.001, significantly different versus normal group. 

Phenyl hydrazine and its derivative 2,4-DNPH are 

recognized for their capacity to cause haemolysis 

both in vitro and in-vivo by the formation of aryl 

and hydroxyl radicals, which has been 

demonstrated to be associated with its interaction 

with erythrocytes 
20

.  

The detoxifying capacity of the red cell due to the 

accumulation of hydrogen peroxide may lead to the 

oxidation of essential cellular constituents, 

including membrane phospholipids, contributing to 

the eventual haemolysis of affected cells 
29

. This 

leads to a lack of circulating erythrocytes and 
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haemoglobin. In this study, administration of 2,4-

DNPH (40 mg.kg bw for 7 days) in rats induced a 

haemolytic anaemia characterized by decreased 

RBC, Hb and Ht.  

Treatment of anaemia with extract of H. a resulting 

in increase of all those haematological parameters. 

Thus, the aqueous extract of H amay act, inhibiting 

the haemolysis induced by 2, 4-DNPH. It has been 

reported that rats intoxicated with phenyhydrazine 

showed an increase MCV due to the enlarged cell 

volumes of the reticulocytes transiently to the 

circulation 
30

. It also confirmed with 
31

, that MCV 

was higher than expected because the calculated 

value includes the size of the red blood cells and 

immature erythrocytes.  

In this study, administration of the 2, 4-

dinitropheny hydrazine induced an increase of 

MCV, indicating the haemolytic anaemia in rat 
32

. 

The treatment of the anaemic rat with H an induced 

the decrease of this haematological index showing 

thus, would influence the pathogenesis of the 

anaemia. Moreover, it has been reported that H. a 

possessed antioxidant activity 
11

.  

Since the intoxication of 2,4-DNPH is related to the 

formation of aryl and hydroxyl radicals and the 

accumulation of hydrogen peroxide in the red cell, 

the aqueous extract of H. a could interfere with the 

oxidation of cellular constituents. 

 
FIG. 3: EFFECT OF AQUEOUS LEAVES EXTRACT OF H.a ON HAEMATOCRIT (A), RED BLOOD CELL (B) AND 

HAEMOGLOBIN LEVEL (C) IN BLEEDING ANAEMIA HB = Haemoglobin; RBC = Red blood cell; Ht = Haematocrit. *P ˂ 0.05;**P 

˂ 0.01; ***P ˂ 0.001, significantly different versus anaemic group µP< 0.05; µµP <0.01 and µµµP˂ 0.001, significantly different versus 

normal group. 

Effect of Treatment with Aqueous Leaves 

Extract of H. A on Bleeding Anaemia: Another 

anaemic condition was induced experimentally in 

the blood loss by a retro-orbital puncture in rats 

during 2 days. Bleeding anaemia was induced by 

the method of successive daily bleeding 
33

. 

Effect on Haematocrit, Red Blood Cell and 

Haemoglobin Level: Bleeding decreased Hb, RBC 

and significantly Ht (max in group V, p < 0.001) as 

compared to the normal group Fig. 3A and B. 

During 14 days of treatment, H. acetosella 

increased haemoglobin, and significantly the 

haematocrit as well as red blood cell at all doses 

tested with a maximum increase of 14% at 200 

mg.kg bw (p < 0.05) and 31% at 400 mg.kg bw (p 

< 0,001) respectively as compared to the anaemic 

group Fig. 3. 
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Effect on Mean Cell Volume, Mean Cell 

Haemoglobin Concentration and Mean Cell 

Haemoglobin Levels: In experimental bleeding 

anaemia, the MCV level increase significantly 

(max in group III, p < 0,001) without significant 

changes in the MCHC and MCH levels Fig. 4. 

Administration of extract on bleeding anaemia 

induced significant decreased of MCV after 14 

days of treatment at a dose of 400 mg.kg bw (p 

<0.01) as compared to the anaemic group. 

 

 
FIG. 4: EFFECT OF AQUEOUS LEAVES EXTRACT OF H.a ON MCV (A), MCHC (B) AND MCH (C) IN 

BLEEDING ANAEMIA MCV = Mean cell volume; MCHC = Mean cell haemoglobin concentration; MCH = Mean cell 

haemoglobin level. *P ˂ 0.05;**P ˂ 0.01, significantly different versus anaemic group µP< 0.05; µµP <0.01 and µµµP˂ 0.001, 

significantly different versus normal group. 

In the previous model, changes of haematological 

parameters during the anaemia induced by 

phenyhydrazine are different 
34

. In the course of 

treatment with phenylhydrazine, haematological 

values (haematocrit and haemoglobin level, number 

of erythrocytes) decrease after the third day, but 

they can return to the normal level when the 

percentage of reticulocytes become highest 
33

. This 

state has been observed in our results when bled 

animals showed a reduction in the haemoglobin 

concentration, red blood cell number, and 

significantly, the haematocrit. Fourteen days of 

treatment of rats with aqueous extract increased the 

haematocrit, red blood cell, and haemoglobin level. 

Anaemia of blood loss can lead to the loss a large 

number of red blood cells. Loss of RBC decreases 

levels of haemoglobin and iron in the body 
35

. It 

has been reported that the anaemia caused by blood 

loss similar to iron deficiency anaemia 
36

. Thus, the 

presence of iron in the extract would be an asset in 

the treatment of bleeding anaemia. The increase in 

haematocrit is an indication of an increase in 

haemoglobin concentration that may result from 

increased RBC count 
35

. Increased production of 

haemoglobin is an advantage to an organism 

according to its roles like a natural constituent of 

RBC, to carry oxygen in the lungs and deposit it at 

tissues for oxidative metabolism and to remove 

carbon dioxide 
37

. The increase of the 

haematological indices exhibited by H. acetosella 

extract might be due to classes of metabolites 

(saponins, steroids) and minerals (iron), contents in 

the aqueous extract. It could also be due to other 

compounds as folic acid and ascorbic acid. Indeed, 

deficiency of folic acid in the body and the reduced 

level of ascorbic acid and/or its decreased 

catabolism is also a condition observed during 

anaemia
 26

. These constituents may act as 
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haemopoietic factors that have directly influenced 

on the production of blood in the bone marrow. 

Like anaemia caused by blood loss similar to iron-

deficiency anaemia, the leaves' aqueous extract of 

Hibiscus acetosella contain the iron that could help 

improve haematological parameters.  

Further study is necessary to determine the folic 

acid and the ascorbic acid rate in the extract. These 

findings agree with folk medicine reporting that 

aqueous extract of H. acetosella leaves has anti-

anaemic effect, what justifies the traditional use of 

this plant in the treatment of anaemias. 
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