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Abstract 

Caralluma acutangula is a medicinal plant used in traditional medicine in Africa against various pathologies. The 
objective of this study is to contribute to a better understanding of the biological activity of 5 fractions from Caralluma 
acutangula which can be used against the harmful effects of oxidative stress. Oxidative stress is most often associated 
with various diseases such as cancer, cardiovascular disease, diabetes, etc. So the 5 fractions, namely the Hexanic, 
Dichloromethane (DCM), ethyl acetate (AE), butanolic and aqueous fraction have been used for the determination of 
their antioxidant and anti-inflammatory potential through different method. Their phytochemical content was also 
determined. Flavonoids, alkaloids, tannins and coumarins have been detected in the different fractions. The ethyl 
acetate fraction of C. acutangula gives the best total polyphenol and flavonoid content respectively of 337.67 ± 7.26 mg 
EAG/g of extract and 21.65 ± 1.16 mg EQ/g of extract. For the inhibition of hydrogen peroxide, the fractions AE and DCM 
showed the best activity with 29.84 ± 1.59 and 28.53 ± 2.81% greater inhibition than that of the gallic acid (14.19 ± 
0.70) used as a reference. For the effect of the fractions on the lipoxygenase at the concentration of 1 mg/ml, we have 
the hexanic fraction which exhibited the best activity with an inhibition of the enzyme at 67.21 ± 4.13%. The ethyl 
acetate fraction in general has shown good potential against oxidative stress. This fraction could therefore be used in 
the formulation of a phytomedicine against oxidative stress and its associated diseases.  

Keywords:  Caralluma acutangula; Oxidative stress; medicinal plant; Phytochemistry 

1. Introduction

The multiple empirical knowledge on the plants accumulated during these past centuries allowed the Man at first to 
distinguish edible plants from toxic plants and secondly to know the plants with therapeutic virtue called medicinal 
plants. And, since their enormous use in traditional medicine, medicinal plants have always occupied a prime position 
in health care worldwide despite the progress of the pharmaceutical industry [1]. In some African countries plants have 
always been the main source of drugs (up to 90% of the population), for the treatment of various pathologies [2]. 

In Burkina Faso, more than 500 plants are used in traditional medicine after the ethnobotanical surveys carried out in 
the central part to Burkina Faso [3]. The enthusiasm displayed by the populations of tropical Africa towards the use of 
these plants is necessarily linked to their effectiveness against diseases. 

Note that in today's world, in terms of health, there is a pressing need for new molecules in order to prevent and / or 
treat pathologies such as HIV-AIDS and opportunistic infections (tuberculosis, diarrhea, skin diseases), malaria, 
bacterial and fungal infections and diseases associated with oxidative stress [4, 5]. 
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Oxidative stress is defined as the inability of the body to defend itself against reactive oxygen species due to the 
disturbance of endogenous balance between them and oxidizing agents. This imbalance leads to structural and 
functional damage, thus causing several diseases such as high blood pressure, cancers, diabetes, arteriosclerosis, 
rheumatism, gout, Alzheimer's disease, cardiovascular, respiratory and inflammatory diseases [6].  

African societies, having developed in a tropical environment, had to find remedies to mitigate the effects of oxidative 
stress and associated diseases. Medicinal plants have constituted and still constitute an important arsenal for this battle 
[7].  

Caralluma acutangula is a succulent perennial plant used in the north of Burkina Faso for the management of body 
weight [8]. Caralluma acutangula is used against boils, to heal wounds and it is considered a magic plant to protect 
livestock [9]. This species is also administered crude to children to treat chest pain [10]. The pregnanes glycosides 
isolated showed anti trypanosomiasis activity [11]. 

The objective of this study is to contribute to a better understanding of the biological activity of 5 fractions from 
Caralluma acutangula which can be used against the harmful effects of oxidative stress and associated diseases.  

2. Methods 

2.1. Plant material, extraction and fractionation 

The whole plants of C. acutangula were harvested at Gorom gorom (a locality located in northern Burkina Faso at 400 
Km on the road Ouagadougou (12 ° 29'42.7 N, 1 ° 24'1.2 W) during the period of March to April 2017 The specie was 
authenticated and a herbarium was deposited in the UFR / SVT under identification codes ID 17049. 

The powder (50 g) of vegetable matter of Caralluma acutangula was put in bottles containing 500 ml of absolute ethanol 
for a 24 hour of maceration. The ethanolic extract was obtained after filtration and vaporization of the solvent. 

The ethanolic extract is fractionated using a series of solvents with increasing polarity, hexane, dichloromethane, ethyl 
acetate and butanol, using a separatory funnel. The crude extract is initially dissolved in water and then mixed with 
hexane, (V / V), after decantation the upper organic phase is recovered. This step is repeated three times. The hexane is 
subsequently evaporated to dryness at 40 ° C on a rotary evaporator, and the resulting extract is considered to be the 
hexane fraction. The lower aqueous phase is subjected to another fractionation with dichloromethane, ethyl acetate and 
butanol to give respectively the dichloromethane, ethyl acetate and butanolic fractions following the same steps as the 
first fractionation with hexane. The resulting raffinate represents the residual aqueous fraction. The solvents were 
removed under reduced pressure and then the concentrates were dried in an oven.  

2.2. Activity 1 phytochemistry 

2.2.1. Secondary metabolites screening test 

These tests were carried out on the fractions of the extract. The procedures described by Ciulei (1982) [12] were used 
to identify the different chemical groups. So: 

• The reaction with iron trichloride (FeCl3) is used for the detection of tannins and polyphenols, 
• The Shibata test for flavonoids, 
• The Feiggl-Frehden test for coumarins, 
• The Liebermann / Buchard test for triterpenes / steroids, 
• The foam test for saponosides 

2.2.2. Total polyphenol content 

The total polyphenols of the extracts were determined by the method described by Singleton (1999) [13]. The extracts 
are dissolved in pure methanol to have a concentration of 10 mg/mL, then diluted 1/100 in distilled water. A volume of 
25 μL of the diluted solution (0.1 mg/ml) was then mixed with 105 μL of Folin reagent ciocalteu at 0.2 N and incubated 
for 5 min. 100 μL of a sodium carbonate solution at 75 g/L in distilled water is then added and the mixture incubated 
for 2 hours. At the end of the incubation, the optical densities are read at 760 nm using a spectrophotometer. The total 
phenolic contents are determined using a reference curve with gallic acid as standard. In total, three (3) analyzes are 
performed for each extract and the result given is an average from these analyzes. The results are expressed in 
milligrams of gallic acid equivalent per 100 mg of dry extract (mg EAG/100 mg). 
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2.2.3. Total flavonoid content 

The total flavonoid contents of the extracts were determined by the colorimetric method described by Arvouet-Grand 
et al. (1994) [14]. A volume of 75 μL of 2% AlCl3 in pure methanol is mixed with an equal volume of extract of 1 mg / 
ml in methanol. The optical densities are read after 10 min at 415 nm using the spectrophotometer. Quercetin was used 
as the standard for the development of the calibration curve. In total, three (3) analyzes are performed for each extract 
and the result given is an average of the three readings. The results are expressed in milligrams of quercetin equivalent 
per 100 mg of dry extract (mg EQ/100 mg) 

2.2.4. Content of triterpene compounds 

The total triterpene content was evaluated according to the method described by Chang et al. in 2012 [15]. A volume of 
300 μL of vanillin-glacial acetic acid (5%) is mixed with 200 μL of the extracts dissolved in 100% methanol (final 
concentration 1 mg/ml); 1ml of perchloric acid is added and the whole incubated at 60 degrees for 45 minutes. 4.5 ml 
of glacial acetic acid are then added and the reading is done at 548 nm with the spectrophotometer. In total, three (3) 
analyzes are performed for each extract and the result given is an average of the three readings. The results are 
expressed in equivalent milligrams of ursolic acid per milligram of dry extract (mg E.A.U/mg) 

2.3. Activity 2 antioxidant potential 

2.3.1. DPPH (2, 2diphenyl-1-picrylhydrazyl) anti-free radical activity 

The anti-radical activity of the ethanolic extracts (1 mg/ml) was evaluated by the DPPH method. (2,2diphenyl-1-
picrylhydrazyl) described by Vélazquez et al., (2003) [16]. This method is based on the reduction of the absorbance at 
517 nm of the stable free radical DPPH, In the presence of a radical donor H. Three (03) tests were carried out by mixing 
100 μl of sample and 200 μl of DPPH (20 mg/L in methanol). After 15 minutes of incubation, the absorbance is read at 
517 nm against a blank (100 μL of methanol and 200 μL of DPPH) using a spectrophotometer. Quercetin and gallic acid 
were used as reference substances. Anti-free radical activity was expressed as a percentage of inhibition. 

2.3.2. Inhibition of Deoxyribose Degradation 

The power of the plant extract to trap the hydroxyl radical was evaluated using the trapping test for the degradation of 
deoxyribose as described by Perjési et al., (2011) [17]. The reaction mixture consisted of 100 μL of extract (1 mg/ml in 
50 mM phosphate buffer, pH 7.4), 100 μL of EDTA (1.04 mM aqueous), 100 μL of iron sulphate (100 mM aqueous), 100 
μL of deoxyribose (60 mM aqueous) and 100 μL of hydrogen peroxide (10 mM). The volume was made up to 1 mL with 
phosphate buffer, then the mixture was incubated (37 ° C for 1 h). Trichloroacetic acid (1 ml, 15% aqueous) and 
thiobarbituric acid (1 ml, 0.675% in 25 mM aqueous NaOH) were added, then the whole was put back to incubation 
(100 ° C. for 15 min. ). After cooling in an ice bath (5 min), the tubes were centrifuged (3000 rpm for 10 min) then 200 
μL of the supernatant were transferred to 96-well microplates. The trapping of deoxyribose degradation was measured 
using a spectrophotometer at 532 nm against a blank. Quercetin was used as the reference substance. The experiment 
was carried out in triplicate (independent tests) and the activity of the extract to trap the degradation of deoxyribose 
was expressed as a percentage of trapping the degradation of deoxyribose. 

2.3.3. Reducing power FRAP (Ferric Reducing Antioxidant Power) 

The determination of the reducing power of the plant extract was evaluated as described by Hinneburg et al., (2006) 
[18]. 1.25 ml of phosphate buffer (0.2 M; pH 6.6) and 1.25 ml of potassium hexacyanoferrate were added to a test tube 
containing 0.5 ml of test extract (1 mg / ml) (1% aqueous). The mixture was heated to 50 ° C in a water bath for 30 
minutes. After cooling, trichloroacetic acid (1.25 ml; 10%) was added and the mixture was centrifuged (2000 rpm for 
10 minutes). Three aliquots (125 μL) of the supernatant were transferred to a 96-well microplate to which were added 
125 μL of distilled water and then 25 μL of FeCl3 (0.1% aqueous). The evaluation of the reducing power was carried out 
at 700 nm against a standard curve of ascorbic acid) using a spectrophotometer. The experiment was carried out in 
triplicate (independent tests) and the reducing activity of the extract was expressed in mmol Ascorbic Acid Equivalent 
per gram of extract (mmol EAA/g of extract) 

2.3.4. Hydrogen peroxide trapping 

The ability of the plant extract to trap hydrogen peroxide was evaluated according to the method described by Mohan 
et al., (2012) [19]. The reaction mixture consisting of 100 μL of extract (200 μg/ml in 10 mM phosphate buffer, pH 7.4) 
and 100 μL of hydrogen peroxide (100 mM) was incubated for 10 minutes at ambient temperature. The residual 
hydrogen peroxide was measured at 230 nm against a blank containing only the phosphate buffer. The activity of the 
extract to trap hydrogen peroxide was expressed as a percentage of trapping of hydrogen peroxide compared to the 
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control without extract. The experiment was carried out in triplicate (independent tests) and gallic acid was used as the 
reference substance. 

2.3.5. Inhibition of lipid peroxidation  

The inhibitory activity of lipid peroxidation (LPO) of the extracts were determined by the method of 2-thiobarbituric 
acid [20]. Iron dichloride (FeCl2) with hydrogen peroxide H2O2 have been used to induce peroxidation of rat liver 
homogenate. In this method 0.2 mL of the extracts (1.5 mg/mL) was mixed with 1.0 mL liver homogenate in 1% Tris-
HCl buffer (50 mm, pH 7.40), then 50 μL of FeCl2 (0.5 mM) and 50 μL of H2O2 (0.5 mM) were added. The mixture was 
incubated at 37 ° C for 60 minutes, then 1 ml of trichloroacetic acid (15%) and 1 ml of 2-thiobarbituric acid TBA (0.67%) 
were added and the mixture is heated in boiling water for 15 minutes. The absorbances were read at 532 nm using the 
spectrophotometer. Quercetin was used as a positive control. The inhibitory activity of lipid peroxidation is calculated 
as a percentage of inhibition. 

2.4. Activity 3 Anti-inflammatory potential 

2.4.1. Lipoxygenase inhibition 

The inhibitory activity of the extracts and fractions on the lipoxygenase was determined by the spectrophotometric 
method developed by Malterud et al., (2000) [21]. Briefly, the reaction medium consisted of a mixture of 100 μL of 
extract or fraction prepared in the borate-methanol buffer (1%) and 400 μL of LOX (167 U ml-1). The mixture was 
incubated at room temperature for 2 min and the reaction is initiated by adding 500 μL of the substrate solution (linoleic 
acid, 250 μM in the borate buffer). The kinetics of the reaction are followed at 234 nm for 2 min. Inhibitory activity, 
expressed as a percentage of lipoxygenase inhibition. 

2.4.2. Xanthine oxidase inhibition 

The inhibitory activity of the extracts on the XO (EC.1.1.3.22) was evaluated according to the method described by Filha 
et al. (2006) [22]. The reaction mixture consists of 50 µL of extract or fraction at the final concentration of 100 µg/mL, 
150 µL of phosphate buffer (pH 7.5, 1/15 M) and 50 µL of enzyme solution (0 ,28 U/mL prepared in buffer). After pre-
incubation of the mixture at 25ºC for 1 min, the reaction is initiated by adding 250 µL of a substrate solution (0.6 mM) 
and the absorbance is measured for three minutes. A blank is prepared without extract. The analyzes are carried out in 
triplicate. Quercetin and gallic acid are used as positive controls. Xanthine oxidase (XO) inhibitory activity, expressed as 
a percentage of inhibition. 

3. Results  

3.1. Secondary metabolites screening test 

The phytochemical screening of the five fractions made it possible to note the presence of large groups of secondary 
metabolites such as flavonoids, steroids, saponosides, alkaloids, polyphenols and tannins (Table 1).  

Table 1 Screening phytochimique 

Type of 
fraction 

Phytochemical screening results 

Tannins and polyphenol Flavonoids Coumarins Saponosides Sterols / triterpenes Alkaloids 

Hex-Ca + - - + + - 

Dcm-Ca + - - + +  

AE-Ca + + - - - - 

But-Ca + + - + + + 

AQ-Ca + - + + + - 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate fraction of C. acutangula; But-Ca: 
Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula, + = detected ; - =  no detected 
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3.2. Determination of secondary metabolites 

Total flavonoids and total polyphenols were quantified from standard quercetin and gallic acid standard curves. As for 
total triterpenes, a standard curve of ursolic acid was used. The results are shown in Figures 1 and 2. 

The ethyl acetate fraction of C. acutangula gives the best total polyphenol and flavonoid content respectively of 337.67 
± 7.26 mg EAG/g of extract and 21.65 ± 1.16 mg EQ/g of extract. The DCM fraction showed the lowest content both for 
total polyphenols and for total flavonoids. 

The dichloromethane fraction showed the best total triterpene content with 11.01 ± 0.37 mg E.A.U/mg of extract. The 
aqueous fraction gave the lowest triterpene content. 

 

Figure 1 Phenolic content of C. acutangula fractions 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate 
fraction of C. acutangula; But-Ca: Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula 

Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c, d) differ 
significantly (P ˂ 0.05) for each measured parameter. 

 

Figure 2 Total triterpene content 

FH: Hexanic fraction of C. acutangula; FDCM: Dichloromethane fraction of C. acutangula; FAE: Ethyl acetate fraction of 
C. acutangula; FBut: Butanolic fraction of C. acutangula, FAQ: Aqueous fraction of C. acutangula 
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Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c) differ 
significantly (P ˂ 0.05) for each measured parameter 

3.3. Antioxidant property 

The antioxidant capacity of the fractions was evaluated in vitro by the use of different tests of antioxidant activities 
involving different mechanisms of action and ex vivo. In general, the Caralluma acutangula fractions have shown good 
antioxidant activity (Figure 3, 4, 5). 

Indeed at 100 mg/ml fractions showed inhibitions of the degradation of desoxyribose greater than 50%. 

For the inhibition of hydrogen peroxide, the fractions AE-ca and DCM-ca showed the best activity with 29.84 ± 1.59 and 
28.53 ± 2.81% greater inhibition than that of the gallic acid (14.19 ± 0.70) used as a reference. 

The reducing power of extracts measures their ability to reduce the ferric ion Fe 3+ to ferrous ion Fe2+. The fractions 
presented good reducing activities but which is lower than that of Quercetin (4.69 ± 0.05 mmol EAA/g of extract at 10 
mg/ml) used as reference product. 

The Hex, DCM, AE, But fraction showed good anti-free radical potential on the DPPH radical at 100 mg/ml. 

 

Figure 3 Antioxidant capacity of fractions 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate 
fraction of C. acutangula; But-Ca: Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula 

Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c, d) differ 
significantly (P ˂ 0.05) for each measured parameter 
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Figure 4 Reducing power of C. acutangula fractions 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate 
fraction of C. acutangula; But-Ca: Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula 

Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c, d) differ 
significantly (P ˂ 0.05) for each measured parameter 

The figure 5 presents the capacity of the fractions to inhibit lipid peroxidation. The DCM Fraction of C. acutangula gave 
the best activity among the fractions of this plant with an inhibition of 76.42 ± 1.12% 100 µg/ml against 91.78 ± 1.52% 
and 90.67 ± 0.98% at 10 µg/ml for quercetin and gallic acid respectively. 

 

Figure 5 Inhibition of lipid peroxidation 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate 
fraction of C. acutangula; But-Ca: Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula 

Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c, d, e) differ 
significantly (P ˂ 0.05) for each measured parameter. 
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3.4. Anti-inflammatory property 

For the anti-inflammatory activity, the study consisted of an evaluation of the inhibitory power of the extracts on 
xanthine oxidase and lipoxygenase in vitro. These two enzymes are involved in inflammatory processes. Table 2 shows 
the action of the extracts on xanthine oxidase (XO) and lipoxygenase. The butanolic fraction of Caralluma acutangula at 
the concentration 100 µg/mL showed the best inhibiting activity of xanthine oxidase with 81.36 ± 9.64% inhibition. The 
quercetin used as a reference exhibited a higher activity than that of the extracts (90.90 ± 00%). For the effect of the 
fractions on the lipoxygenase at the concentration of 1 mg/ml, we have the hexanic fraction of C. acutangula which 
exhibited the best activity with an inhibition of the enzyme at 67.21 ± 4.13%. This fraction is as active as quercetin 
(75.09 ± 8.21%) used as reference substances and more active than gallic acid (54.87 ± 0.043%). 

Table 2 Anti-inflammatory capacity of C. acutangula fractions 

 

Fraction 

Inflammatory enzyme inhibition activity tests 

Inhibition test of xanthine oxidase (%) Inhibition of lipoxygenase (%) 

HEX-ca 13.46 ± 2.71e 67.21 ± 4.13a 

DCM-ca 61.36 ± 1.92c 47.31 ± 6.6c 

AE-ca 53,17 ± 4.19d 45.78 ± 6.18c 

BUT-ca 81,36 ± 9.64b 21.86 ± 1.06d 

AQ-ca 51.98 ± 5.05d 42.13 ± 7.34c 

Gallic acid ND 54.87 ± 0.043b 

Quercetin 90.90 ± 00 a 75.09 ± 8.21a 

Hex-ca: Hexanic fraction of C. acutangula; Dcm-ca: Dichloromethane fraction of C. acutangula; AE-Ca: Ethyl acetate fraction of C. acutangula; But-Ca: 
Butanolic fraction of C. acutangula, AQ-Ca: Aqueous fraction of C. acutangula 

 

Mean values ± Standard error of means of three experiments. Values with different superscript letters (a, b, c, d) differ 
significantly (P ˂ 0.05) for each measured parameter 

3.5. Statistical Analysis    

All results were expressed as the mean value of several independent experiments (n = 3) ± standard deviation. For 
statistical analysis, Graph Pad Prism software (version 5.0) and MS Excel software were used to obtain standard curves 
and graphs, percentages of inhibition, averages and standard deviations. Anova one way followed by the Tukey test was 
used to measure the degree of statistical significance of the results. A significant difference was considered for P<0.05 

4. Discussion  

Flavonoids, tannins, terpenes, alkaloids, saponosides were detected in the Caralluma acutangula fractions after 
phytochemical screening. These different metabolites have already shown several biological activities in various studies 
[23]. For the determination of phenolic compounds the ethyl acetate fraction gave the best contents, these results 
corroborate with those of Kharchouf et al., 2017 [24].., who also found this fraction was the richest in total polyphenol 
and total flavonoids among the other fractions. This assay therefore confirms the presence of flavonoids detected in this 
fraction after phytochemical screening. 

Phenolic compounds generally have several biological properties such as anti-artherogenic, anti-inflammatory, 
hepatoprotective, antimicrobial, antiviral, antibacterial, anticarcinogenic, antithrombotic, cardioprotective and 
vasodilatory activities [25]... 

Flavonoids notably have antioxidant, vasculoprotective, antihepatotoxic, antiallergic, anti-inflammatory, antiulcerative 
and even significant anti-tumor properties [26]. The ethyl acetate fraction being the richest in polyphenol and 
flavonoids could therefore be used to prevent these various pathologies. 
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The sterols and triterpenoids were found in the different fractions of the extract with the dichloromethane fraction 
having the highest content. Many compounds of these two families are known for their anti-obesity activity [27]. The 
triterpenes found in these plant fractions could justify the use of these species against obesity. 

The antioxidant property is the ability of certain molecules to neutralize free radicals responsible for oxidative stress. 
Our factions have shown good antioxidant activity through the neutralization of the DPPH radical, the reduction of ferric 
ion, the inhibition of the degradation of deoxyribose, hydrogen peroxide and lipid peroxidation. 

In this study, the fractions of Caralluma acutangula by trapping apolar radicals (DPPH) could act within the membrane 
lipid or on the lipophilic surfaces of lipoproteins and prevent the initiation of lipid peroxidation caused by radicals. 
These fractions could be used to maintain the integrity of the cell membrane. 

The reducing power of the various fractions studied is probably due to the presence of the hydroxyl group in the 
phenolic compounds, which can serve as an electron donor. The presence of polyphenol in these extracts could therefore 
explain the good reducing activity observed. Therefore, antioxidant compounds are considered to be reducers and 
inactivators of the oxidant [28].The extracts by inhibiting the degradation of deoxyribose could act by protecting the 
genetic material against the harmful effect of free radicals. Polyphenols with high stoichiometries have a significant 
capacity to trap free radicals by multiple transfers of Hydrogene atoms or electrons from the starting phenol and some 
of its oxidation products, as in the case of quercetin and rutin [29]. So the fractions of the extract would be rich in these 
kinds of molecules. 

Inflammation is a set of reactional defense mechanisms of the body. But sometimes this inflammatory reaction exceeds 
its objectives and develops in an uncontrollable way leading to the appearance of different inflammatory diseases. 
Several enzymes such as Xanthine oxidase and lipoxygenase are involved in the inflammation process. The fractions 
showed good anti-inflammatory potential by exhibiting an inhibitory activity of Xanthine oxidase and lipoxygenase. 

Many studies have shown that polyphenols and their metabolites also act as modulators of the signaling pathways for 
inflammation. Thus polyphenols could act on the enzymatic activities of the metabolism of arachidonic acid (AA): 
phospholipase A2, cyclooxygenase and lipoxygenase. They also act on the production of ˙NO by modulating the activity 
of NOS. Inhibition of these enzymes by polyphenols reduces the production of AA, ̇ NO, prostaglandins and leukotrienes, 
mediators of inflammation [30]. In vitro studies have also shown that flavonoids act on several mediators of 
inflammation, like luteolin or apigenin inhibit the production of cytokines such as IL-4, IL-5 and IL-13, that quercetin 
inhibits the production of TNF-α by macrophages stimulated with lipopolysaccharide (LPS), that kaempferol inhibited 
the expression and secretion of TNF-α, IL-1β or IL-6 in mast cells [31]... The presence of polyphenol and flavonoids in 
the different extract fractions could therefore justify the good anti-inflammatory activity observed. 

5. Conclusion 

From this study we can conclude tannins and polyphenols, terpenes and sterols, coumarins, alkaloids were all detected 
in the different fractions. The ethyl acetate fraction of Caralluma acutangula showed the highest content of total 
polyphenol and total flavonoids. They presented also good antioxidant and anti-inflammatory activity. These results 
could justify the use of this plant species in traditional medicines. An in-depth study for the determination of the 
different molecules contained in the ethyl acetate fraction would be worthy of interest.  
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