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ABSTRACT  
 
The inflammatory process is triggered for tissue repair following an attack of pathogens, chemicals or cell damages. 
Although beneficial, chronic inflammation may be the cause of certain diseases. Non-steroidal anti-inflammatory 
drugs (NSAIDs) and corticosteroids have many side effects. Plants with anti-inflammatory properties may lead to 
the discovery of new anti-inflammatory agents with fewer side effects and cost. In this study, in vitro anti-
inflammatory effect of glycosidic and aglyconic crude extracts of Cassia sieberiana and Khaya grandifoliola was 
evaluated using membrane stabilization of erythrocytes and inhibition of proteins’s denaturation tests. For this 
purpose, Acetylsalicylic acid has been used as a reference like NSAID. The results obtained showed an anti-
inflammatory effect more pronounced of aglycones that respective glycosides. This suggests that the deglycosilation 
can enhance the anti-inflammatory activity. 
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INTRODUCTION 

 
Inflammation is an immune reaction phenomenon implemented by the organism whenever the integrity of its 
morphological and biological constants is threatened. The occurrence of inflammation has many causes which 
include infections, burns, toxic products, allergy or other toxins. Its symptoms are pain, swelling, redness, fever, 
sensation of heat [1]. Although a defense mechanism, inflammation produces a variety of disorder that is 
characterized by vascular permeability, denaturation of proteins and alteration of cellular membranes [2]. Thus, 
uncontrolled and persistent inflammation may be an etiologic factor of various diseases chronic [3] as vasomotor 
rhinitis, rheumatoid arthritis, atherosclerosis [4], cardiovascular diseases and cancer [5].  
 
The current treatments of inflammation are essentially The NSAIDs and The steroids. Although their effectiveness 
is established in some cases, they are not suitable for all cases of inflammation especially as their use cannot be 
extended because of their many side effects and their toxicity [6]; hence the necessity to search for new anti-
inflammatory drugs presenting less inconveniences.  
 
Medicinal plants are an important source of bioactive phytocompounds. The study of those used to treat 
inflammation, seems like a logical strategy that may lead to the discovery of new anti-inflammatory therapeutics [7].  
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Cassia sieberiana DC. (Caesalpiniaceae) is tree of savanna and dry zones of forest. It is found in multiple parts of 
West Africa (from Senegal to Nigeria) and East Africa. In traditional therapy, its extracts are used to treat fever, 
malaria, diarrhea, leprosy, schistosomiasis, stomach pains, inflammation, fatigue, jaundice, articular pains, and also 
used as diuretics and wormers [8, 9].  
 
Khaya grandifoliola DCD. (Meliaceae) is a plant species distributed in West Africa from Guinea to Cameroon and 
also in East Africa. It is found in Benin, the Democratic Republic of Congo, Côte d’Ivoire, Ghana, Nigeria, Sudan, 
Togo, and Uganda. It is used in combination with other herbs to treat convulsions, cough, stomach ache, fever, 
rheumatism, ringworm and malaria [10, 11]. Previous works have demonstrated in vivo anti-inflammatory activity of 
aqueous, methanol and ethyl acetate extracts of these two plants[12-14]. The aim of our study was to compare the 
anti-inflammatory effect in vitro of glycosic and aglyconic crude extracts from drugs of Cassia sieberiana and 
Khaya grandifoliola. 
 

MATERIALS AND METHODS 
 

All chemicals used were of analytical grade. 
 
PLANT MATERIAL 
The plant material consists of root bark of Cassia sieberiana and Stem of the trunk of Khaya grandifoliola. Harvest 
took place in Vavoua, a town in west-central of Côte d'Ivoire. The samples of plant material were identified at the 
National Floristic Center (CNF) of Côte d’Ivoire by the emeritus botanist Professor Laurent-AKE ASSI and samples 
have been deposited at our laboratory for future reference. Plant samples were dried in the open air, away from the 
sun for 30 days. They were cleaned, cut, crushed in a mortar and sieved. The obtained powders were then sampled 
and then subjected to extractions with water and an organic solvent to give crude extracts to be analyzed. 
 
Preparation of crude extracts of glycosides 
 A decoction of 250 g plant powder is performed in distilled water (500 ml) for 30 min. After filtration, the 
decoction was concentrated with a rotary evaporator under reduced pressure. The concentrate is then dried for 72 
hours in a steam room at 50° C to provide the crude extracts of glycosides (CS1) for C. sieberiana and (KG1) for K. 
grandifoliola. 
 
Preparation of crude extracts of aglycones 
 A mixture (150 g of plant powder in 500 ml of HCl, 2N) was heated at reflux for 40 min. After cooling and 
filtration, the aglycones were extracted by ethyl acetate. The organic phase was dried over anhydrous MgSO4, then 
concentrated with a rotary evaporator to give the dried crude extracts of aglycones (CS2) for C. sieberiana and 
(KG2) for K. grandifoliola. 
 
STUDY OF THE ANTI-INFLAMMATORY EFFECT 
Reagents 
 Aspirin (anti-inflammatory drug reference) available in pharmacies under trade name "Ciphaspire", EDTA 
(Ethylene diamine tetra acetic acid, Sigma-Aldrich), Tris Buffer (MP Biomedicals), egg albumin (Prolabo) and NaCl 
(Park) have been used. The negative control is a white without plant excerpt. 
 
Preparation of the suspension of erythrocytes 
 Freshly collected sheep blood is added to a solution of EDTA (anticoagulant), to equal volume. The mixture is 
centrifuged at 3000 rpm for 10 min. The erythrocyte pellet was washed three times with iso saline solution (0.85% 
NaCl; pH = 7.2). A suspension of erythrocytes (10%, v/v) was constituted with an iso saline solution. 
 
Hemolysis activity induced by hypotonic solution or membrane stabilization 
 This test was performed according to the method of Shinde et al., [15] with some modifications. Various 
concentrations of plant extracts (125-2000 micrograms / ml) were prepared with the iso saline solution. A mixture of 
0.5 ml of plant extract, 1ml of Tris buffer (pH 7.4; 0.15 M), 2 ml of hyposaline NaCl (0.36%) and 0.3 ml of the 
suspension of erythrocytes (10%, v/v) was incubated at 37° C for 30 min before being centrifuged at 3000 rpm for 
10 min. The absorbance of the supernatant is read with UV-visible spectrophotometer (BioMerieux) at 560 nm. The 
percent inhibition of hemolysis was calculated with formula: 
 
% hemolysis inhibition = [(A1-A2) / A1] × 100 

 
A1: absorbance of control 
A2: Absorbance of the extract or of the reference 
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Inhibition of albumin denaturation 
 Proteins denaturation was performed according to the method of Elias et al., [16] with some modifications. 1ml of 
each plant extract at different concentrations (125-2000 µl/ml) and 1 ml of egg albumin solution are added and the 
whole is incubated at 27° C for 15 min. Protein degradation is induced by maintaining the mixture in a water bath at 
37° C for 10 min. After cooling, turbidity was measured using UV-visible spectrophotometer (BioMerieux) at 660 
nm. Inhibition of protein denaturation caused by heat was calculated using the formula: 
 
% Protection Protein = [(A1-A2) / A1] × 100 

 
A1: absorbance of control 
A2: Absorbance of the extract or of the reference 
 

RESULTS AND DISCUSSION 
 

Inhibition of lysis of erythrocyte membranes induced by hypotonic medium that means stabilization of erythrocyte 
membranes was used to test for our study. In fact, the erythrocyte membranes resemble lysosomal membranes and 
stabilization of erythrocyte membranes can be extrapolated to the lysosomal membranes [17]. The vitality of the 
cells depends on the integrity of the membrane, and when the erythrocytes are exposed to aggressive substances 
such as isotonic medium (0.36% NaCl) for example, it results in a lysis of the membrane, followed by the hemolysis 
and the oxidation of hemoglobin [18, 19]. Plant extracts like acetylsalicylic acid are expected to preserve the 
integrity of erythrocyte membranes and therefore of the cell membranes against these aggressive substances [20, 
21]. Several studies showed further that there is a correlation between the potential of stabilization of cell 
membranes of a substance and its anti-inflammatory activity [22, 23]. The stabilization of lysosomal membranes is 
important in limiting inflammation in that it prevents the release of lysosomal constituents activated of neutrophils 
such as bactericidal enzymes and proteases that cause inflammation of other tissues and affect extra cellular activity 
[23]. In vitro study of the anti-inflammatory effect of different crude extracts of glycosides (CS1, KG1) and 
aglycones (CS2, KG2) from C. sieberiana and K. grandifoliola, was performed. The results are shown as curves 
(Figure 1) highlighting the percentage of hemolysis inhibition according to varied concentrations of CS1, CS2, KG1, 
KG2 and that, compared to acetylsalicylic acid, a NSAID taken as standard. The Figure 1 clearly shows that KG1, 
KG2, CS1 and CS2 are effective in the inhibition of the hemolysis at different concentrations. Maximum 
stabilization (58.44%) is obtained at 2000 µg/ml with CS2. Also, let's note ourselves that when the concentration 
increases, the hemolysis rate decreases and stabilization/protection of membranes increases, suggesting that the 
membrane stabilization follows a dose-response relationship. Concerning C. sieberiana and K. grandifoliola, their 
crude extracts of aglycones have anti-hemolytic activity more pronounced than that of their crude extracts of 
glycosides. This finding suggests that the sugar fragment of the glycosides inhibits anti-haemolytic activity. 
 

Figure 1 : Percentage of hemolysis inhibition according to the concentrations of CS1, CS2, KG1, KG2 and the standard 
 

 
The test of proteins’s protection is a suitable method for assessing the anti-inflammatory activity. Indeed, it was 
verified that the denaturation of proteins causes inflammation and chronic diseases such as rheumatoid arthritis [24]. 
Moreover, the protection of proteins denaturation is the main mechanism of action of classic NSAIDs [25]. The 
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excerpts tested CS1, CS2, KG1 and KG2 showed an efficiency to inhibit the denaturation of proteins led by the heat 
(Figure 2). The maximum percentage inhibition (41.25%) is observed with CS2. Thus, the total crude extracts of 
aglycones obtained from our study plants, exhibit a protective effect of the proteins clearly perceptible that the one 
of aglycones obtained from the aforesaid plants. Consequently, we believe that the glycone of glycosides would be 
responsible for the inhibition of the protective effect of proteins. 

 
Figure 2 : Percentage of inhibition of proteins denaturation according to the concentrations of CS1, CS2, KG1, KG2 and the standard 

 
Several studies have demonstrated the anti-inflammatory activity of plant extracts by membrane stabilization and 
proteins protection [2, 22, 26]. The crude extracts of C. sieberiana and K. grandifoliola are undoubtedly gifted anti-
inflammatory power. Our expected results are consistent with those obtained in earlier work in vivo [12-14]. The 
anti-inflammatory effect of these two plants could be explained by their wealth in secondary metabolites [14, 27] 

among which some are proving to be endowed with anti-inflammatory activity with different mechanisms action. 
 

CONCLUSION 
 

Our survey carried on the screening of the in vitro anti-inflammatory effect of crude extracts of glycosides and 
aglycones obtained from drugs of Cassia sieberiana and Khaya grandifoliola and that by membrane stabilization 
and proteins protection tests. It not only permitted to show but also to confirm that these two plant species possess a 
considerable anti-inflammatory effect. Furthermore, our expected results suggest firstly, a better pharmacological 
efficacy of aglycones compared to glycosides and secondly, highlight the scientific basis for the 
ethnopharmacological use of root bark of C. sieberiana and those of the trunk of K. grandifoliola in traditional 
medicinal practice in Côte d’Ivoire. 
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