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ABSTRACT 
 
[bookmark: _Hlk212393069]Natural plant extracts contain a variety of biologically active molecules. In this context, we attempted to determine and evaluate the biological activity of mixture of Nephrolepis bisserata and Clerodendrum splendens (NC). Qualitative analysis of these extracts by preliminary tube tests revealed the presence of phenolic compounds, tannins, flavonoids and saponins in both extracts, as well as the mixture. Antioxidant activity was established by the FRAP method and the TEAC test in vitro , the results obtained demonstrate the presence of the antioxidant active ingredients in both extracts with different proportions. The acute toxicity was done according to the OECD 423 method. The results showed that the LD50 of the mixture (NC) is greater than 2000 mg/kg of mc. As for the biological activity of the mixture (NC), it was done according to the OECD 407 method. The results showed that the daily administration for 28 days of the mixture did not disturb the physiological state, nor the physical state, nor the biochemical state of the rats.
[bookmark: _Hlk212393130]Keywords: Clerodendrum splendens, Nephrolepis bisserata, biological activity, FRAP, TEAC, toxicity
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INTRODUCTION 
 
[bookmark: _Hlk211976099][bookmark: _Hlk142833218][bookmark: _Hlk142833179][bookmark: _Hlk211976115]The use of plants for therapeutic purposes dates back to the appearance of man to face the various adversities of nature. Over the millennia, human knowledge of medicinal plants has constantly expanded and deepened from one civilization to another. Even today, medicinal plants contribute significantly to the well-being of populations and arouse the interest of different actors from different health sectors (Boni and coll., 2015). In addition to traditional practitioners who prescribe or recommend them for the treatment of benign or even incurable pathologies, a part of the population is involved in the cultivation, collection, packaging, trade and use of these plants. In recent years, much research has focused on the promotion of traditional medicine in order to verify the safety and effectiveness of the plants used and to establish scientific rules for the use of these plants. These inventoried species appear as an emergency exit for the development of new drugs easily accessible due to their wide availability but also for their effectiveness in the treatment of many diseases (Hostettmann and Wolfender, 2001). Indeed, several molecules isolated from plants have become effective drugs. Thus, Clerodendrum splendens And Nephrolepis bisserata, two plants from the Ivorian and African pharmacopoeia whose leaves used in traditional medicine to treat pain and inflammation have been listed to determine their biological effects.
Materials
[bookmark: _Toc142999169]2.1. Plant material
For this study, we will focus on the two most cited species, Clerodendrum splendens and Nephrolepis bisserata.
[bookmark: _Hlk143038237]The plant material used consisted of whole plants of Clerodendrum splendens and Nephrolepis bisserata. They were collected in the San Pedro region in the southwest of Ivory Coast. The identification of these plants was carried out at the National Floristic Center (CNF) of the Félix Houphouët-Boigny University.
[bookmark: _Toc142999170]2.2. Animal material 
Wistar strain rats and mice were used for the evaluation of biological activity. They were bred in the animal facility of the UFR Pharmaceutical and Biological Sciences of the Félix Houphouët-Boigny University of Côte d'Ivoire. These animals were acclimatized to room temperature of 26±1°C with humidity of 50±5°C and a 12-hour light-dark cycle; then were placed in spacious hygienic plastic cages containing shavings during the period.
3. Method
3.1. Extraction method
[bookmark: _Hlk211976165][bookmark: _Hlk142845269]A hydroethanolic (30/70 v/v) is obtained by gentle extraction undermining the conditions of traditional macerations. 100g of powder of the plant drug was macerated in a 2.5 or 3 liter blender (blinder) to which 1 liter of the hydroethanolic mixture is added according to the method of ( Zirihi and coll ., 2003) . After 40 min, the preparation is filtered first on a white cloth then on hydrophilic cotton and finally on filter paper. The filtrate obtained is dried in an oven at a temperature of 50 0 C. The extract is stored in the refrigerator. The yield (R) of the extract is the ratio of the mass of the extract obtained by the mass of the plant material (fine powder).
3.2. Tests for the detection of phytochemical compounds using the tube characterization method
The detection test allows to highlight certain chemical constituents of the studied plant presenting a therapeutic interest. To do this, some physicochemical reactions requiring characterization reagents were undertaken. The phytochemical tests were carried out on the hydroethanolic extracts by qualitative characterization techniques.
[bookmark: _Hlk212382862]3.3. Evaluation of antioxidant activity 
3.3.1. Evaluation of antioxidant activity by the DPPH test
The stock solution of the hydro-ethanolic extract was prepared by weighing 40 mg of powder of this extract in an Eppendorf tube to dissolve in 1 ml of DMSO (40 mg/ml solution). Then we placed a series of 6 hemolysis tubes on a rack. In the first hemolysis tube, 200 µl of the stock solution was put. A volume of 100 µl of a DMSO solution was put in the other five hemolysis tubes. 100 µl of the contents of the first Eppendorf tube was taken to put it in the second hemolysis tube and so on in order to carry out a series of dilution to 1/2 up to tube 6. We added 3 ml of DPPH reagent to the 100 µl of the sample range. The tubes were incubated at 30°C in the dark for 30 min and then the absorbance was read at 517 nm.
3.3.2 . Evaluation of antioxidant activity by the ABTS radical test (TEAC test)
[bookmark: _Hlk143038719][bookmark: _Hlk142845533][bookmark: _Hlk211976187]The TEAC test was based on the standard method of Re and coll., (1999). To perform this test, ABTS radical (7 mm) and potassium persulfate (24.24 mM) were prepared in advance and mixed together to obtain a final volume of 10 ml, and then the resulting solution was allowed to stand at room temperature for 12 to 16 h in the dark. The ABTS + solution was diluted with 10 ml of PBS (pH 7.4) and incubated at 30 °C. The test was performed in a microplate by mixing the ABTS + solution with the diluted extracts. The absorbance was measured with a spectrophotometer at a wavelength equal to 734 nm for 20 minutes. TEAC values were determined from a Trolox calibration curve ranging from 1 to 10 µM TEAC and results are expressed as micromoles of Trolox per gram of dry matter (µmole Trolox /g DM).
[bookmark: _Toc142999195]3.4. Acute toxicity orally by the limit test method 2000 mg/kg
[bookmark: _Hlk47210865][bookmark: _Hlk211976206][bookmark: _Hlk47211068][bookmark: _Hlk211976224]Acute toxicity served as a preliminary study for the chronic toxicity test and its demonstration was made using the limit test method of OECD protocol 423 (OECD, 2001). The test was carried out on six (6) female mice, with a body weight varying between 25 and 30 g (± 5%). The LD50 was determined from the limit tests at 2000. The mice were deprived of food, with free access to water for 4 hours, then weighed before administration of the extract. Two batches of three (3) mice were formed. The extract was administered in a single dose to the mice of one of the two batches using a cannula. The animals were deprived of food for another three hours before having access to food. After administration of the extract, the animals were observed individually and regularly during the first 24 hours that followed. After these 24 hours, they were monitored daily over a period of 14 days. Observations included mobility, sensitivity to noise and pinching, feeding, fecal appearance, and body mass (Bürger and coll ., 2005 ) .
3.5. Biological activity of the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC)
It was carried out in accordance with OECD Guideline 407 (OECD, 2001). Its aim is to determine the effects of a test substance, in a given species, following prolonged and repeated exposure.
This study consisted of administering the extract daily by gastric route, at increasing doses, at a rate of one dose per batch for 28 days. For this study, the test was carried out on rats with weights varying between 120 and 130 g. The doses to be administered for this study are the doses of 150, 300 and 600 mg/kg of mc. Thus, four (4) batches of five (5) rats each were constituted.
· Control rat groups (control group): the control groups received only distilled water;
· NC batches (150 mg/kg): rats received the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) at a dose of 150 mg/kg bw;
· NC batches (300 mg/kg): rats received the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) at a dose of 300 mg/kg bw;
· NC batches (600 mg/kg): rats received the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) at a dose of 600 mg/kg bw;
At the end of the various experiments (28th day), the animals were fasted the day before, weighed, then anesthetized and the blood was collected in EDTA (ethylene-diamine-tetraacetic acid) tubes for hematological analyses as well as in dry tubes for biochemical analyses. The weight growth of the different batches was evaluated every two days throughout the experiment.
4. Results
4.1. Phytochemical analyzes
The detection of different chemical compounds in the extracts was done by the tube staining method. The phytochemical study carried out by the tube staining method on the extracts of Nephrolepis bisserata (NB) and Clerodendrum splendens (CS) as well as the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) revealed the presence of flavonoids, phenols, tannins, polyterpenes. However, the absence of quinonic substances and gallic tannins was found in the extracts of both plants (Table 1). 
4.2. Antioxidant activities
Figure 1 presents the antioxidant profiles of N. bisserata and C. splendens extracts , resulting from the antiradical activity of the extracts expressed as percentage reduction of the stable radical DPPH (Figure 1). 
[bookmark: OLE_LINK2]For the lowest concentration, the percentages of radical reduction are 3.07%, 5.04%, 3.85% and 53.48% respectively for CS, NB, NC and vitamin C solutions. The solutions are very active against the DPPH radical at the high dose of 100 mg/ml with respective values of 72.29%, 73.48%, 70.29% and 95%. The mixture showed high activity compared to CS and NB extracts. Statistical analyses show that the percentages of DPPH radical reduction are significantly different (p=.001) from those of vitamin C.
The graphic determination giving 50% inhibition of DPPH free radicals (IC 50 ) by the different solutions of our plants made it possible to obtain the values of 7.37 µg/ml, 12.48 µg/ml and 13 µg/ml respectively for the extracts of CS, NB and the solution composed of NC mixture. The statistical analyses of our samples show that the IC50 of our solutions are significantly lower (p=.0001) than that of vitamin C (1.45 µg/ml). As for the so-called ABTS method (figure 2), the antioxidant power of vitamin C used as a reference was 1.755±0.03 mg ET/mg. The antioxidant power of vitamin C is significantly higher than those of the different solutions of our plants. The antiradical activities of our solutions (CS, NB, NC) were respectively 0.6072±0.03 mg ET/mg, 0.364±0.02 mg ET/mg and 0.336±0.01 mg ET/mg.

4.3. Study of the acute toxicity of N. bisserata and C. splendens solutions
Single administration of 2000 mg/kg bw of the different solutions of N. bisserata and C. splendens did not reveal any clinical signs of toxicity in mice during the two weeks of observation. The solutions at a single dose of 2000 mg/kg bw did not cause any deaths during the 14 days of observation. No behavioral changes were observed at the different doses administered during the 14 days. No clinical signs of toxicity (torsion, paralysis, drowsiness, loss of appetite, death) was not observed in the different batches of mice treated with the different solutions.
4.4. Biological activity of a mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) in Wistar rats
4.4.1. Mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) on rat body mass
The mean body mass values of the rats during the experiment are shown in Figure 3. At the end of the 28 days of administration of the mixture, the mean body mass gains of the animals were 28.33±0.88 g, 26±0.57 g, 25.66±0.66 g and 26.33±0.33 g respectively for the rats in the control group and those in the groups treated with the mixture at doses of 150, 300 and 600 mg/kg bw . Throughout the experiment, statistical analyses revealed no significant difference (p=.05) between the different masses of the rats in the treated groups and those in the control group.
4.4.2. Mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) on the biochemical parameters of wistar rats
The effects of the NB+CS mixture on the biochemical parameters of rats showed no significant difference (p=.05) between control rats and rats treated with the mixture (Table 2). Thus, after 28 days of treatment, the values of ASAT activities of rats treated with the mixture (NC) were 213.5±1 IU, 213.5±2.06 IU and 215±1.08 IU. On the other hand, the value of ASAT activity of control rats was 215.75±0.8 U/I. Regarding ALAT activity, the ALAT activity values of rats were 34.5±0.6 U/I, 34.25±0.48 U/I, 34±0.4 U/I and 33.75±0.75 U/I respectively for rats in the control group and those treated with the solution at doses of 150, 300 and 600 mg/kg bw. For the ALP activity of rats treated with the mixture (NC), the ALP values were 313.5±1.32 IU, 313.5±2.6 IU, 311±4.14 IU respectively.
Also, for LDH activity, the LDH activity values of rats treated with the solution at different doses were 811.5±4.6 IU, 819.25±1.8 and 817.75±0.85 IU respectively.
Regarding the urea and creatinine levels of rats treated with the solution at different doses, the levels were practically in the order of 0.3±0 g/L and 7.00±0.00 mg/L respectively.
4.4.3. Mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) on hematological parameters
[bookmark: _Hlk161875911]Statistical analyses did not reveal significant differences (p=.05) between the levels of different hematological parameters of control rats and rats treated with the NC mixture.
[bookmark: OLE_LINK1]The average red blood cell count of the control rats was 6.06±0.2 10^6/mm3 (figure 4). As for those of the rats treated with the mixture composed of Nephrolepis bisserata and Clerodendrum splendens NC at doses of 150, 300 and 600 mg/kg bw , the levels were 5.37±0.14 10^6/mm 3 , 5.61±0.13 10^6/mm 3 and 5.8±0.08 10^6/mm 3 on the 28th day of treatment. Regarding the hemoglobin concentration of rats treated with the NC mixture. The hemoglobin concentration of control rats was 11.16±0.64 g/ dL (figure 5). As for rats treated with the NC mixture at different doses, the HGB concentrations were 9.7±0.25 g/ dL, 10.63±0.54 g/ dL and 11.1±0.4 g/ dL respectively. The platelet counts of control rats and those treated with the solution at different concentrations were respectively 1049.33±30 10 3 /µL, 1050.33±14.75 10 3 /µL and 996.66±11 10 3 /µL after 28 days of experimentation (figure 6).
4.4.4. Effects of the mixture of Nephrolepis bisserata and Clerodendrum splendens (NC) on leukocyte parameters
The percentages of lymphocytes in control and solution-treated rats at doses of 150, 300 and 600 mg/kg bw were 86%, 83.36%, 78.63% and 86.93%, respectively (figure 7).
Granulocytes and monocytes were the cells with the lowest percentages after 28 days of treatment. The percentages of granulocytes were 5.36%, 8.63%, 9.3% and 6.36%. As for the percentages of monocytes, the values were 8.6%, 8%, 9.7% and 6.7% (p˃0.05).

Extraits
Sterols
Phenols
Flavonoïds
Tanins
Quinons
Alcaloïds
Nephrolepis 
Bisserata (NB)
+
+
+
+
-
-
Clerodendrum splendens (CS)
+
+
+
+
-
-
Nephrolepis +Clerodendrum
(NC) 
+
+
+
+
-
-

[bookmark: _Toc142999438]Table 1: Phytochemical screening of the aqueous extract of Nephrolepis bisserata and Clerodendrum splendens extracts































Figure 1 : Percentage of inhibition of the DPPH radical
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Table 2 : Effects of NC mixture on biochemical parameters




      
[bookmark: _Hlk212390094]Settings
WITNESS
NC (150 mg/kg 
bw)
NC (300 mg/kg bw)
NC (600 mg/kg bw)
Urea (g/L)
0.305±00
0.30±0.01
0.3±0
0.29±0
Crea (mg/L)
6.95±01,
7.05±0.11
7.02±0.09
6.97±027
LDH (IU/L)
817.5±1.17
811.5±4.6
819.25±1.8
817.75±0.85
PAL (UI/L)
315.75±2.2
313.5±1.32
313.5±2.6
311±4.14
ASAT (UI/L)
215.75±0.8
213.5±1
213.5±2.06
215±1.08
ALAT(UI/L)
34.5±0.6
34.25±0.48
34±0.4
33.75±0.75
Mg2+ (mg/L)
19.87±0.4
20.17±0.45
20.37±0.24
19.5±0.2



















Figure 3: Evolution of body mass in rat





















Figure 4: Effect of NC mixture on red blood cell count



















Figure 5: Effect of NC mixture on hemoglobin level

















 






Figure 6: Effect of NC substance on blood platelet count


  




















       Figure 7: Effect of NC mixing on parameters leukocytes
Data were expressed as mean ± SEM, N= 5
***P=.001: Highly significant difference compared to vitamin C. The percentage inhibition of vitamin C was significantly higher than that of the extracts.
****P=.0001: Significant difference compared to vitamin C. Trolox equivalent levels of vitamin C were significantly higher than those of the extracts.

[bookmark: _Toc142999216]. Discussion 
[bookmark: _Hlk142845902][bookmark: _Hlk211976324][bookmark: _Hlk142845923][bookmark: _Hlk211976343]Results of phytochemical screening of hydroalcoholic extracts of C. splendens and N. besserata revealed the presence of polyphenols, flavonoids, tannins and polyterpenes. These molecules have been described as substances involved in the management of several diseases such as tumors, cancers, diabetes, inflammation, sickle cell disease and oxidative stress (Gerrero and Ruter, 2002). The results obtained at the level of the C. splendens extract are similar to those of Donatus and Friday (2008). on ethanolic extracts of C. splendens leaves. They showed the presence of tannins, phytosterols, terpenoids, flavonoids. Furthermore, the results of the in vitro antioxidant activity of plant extracts show their ability to trap DPPH free radicals and the ABTS radical.
[bookmark: _Hlk211976359][bookmark: _Hlk142846145][bookmark: _Hlk211976375]C. splendens extract showed very good antioxidant activity by reducing free radicals. Oscar and coll . (2018) also showed that the ethanolic extract of C. spendens has a strong antioxidant activity by inhibiting lipid peroxidation of rat liver homogenate. The antioxidant activities of N. bisserata by FRAPP and ABTS test showed a very good activity close to vitamin C. The antioxidant activity of the plant would be linked to its high polyphenol content. Indeed, the work of Shal and coll. (2014), on extracts of N. bisserata, showed that the radical scavenging effects were directly proportional to the phenolic compounds contained in the methanoic extract of N. bisserata.
[bookmark: _Hlk142846185][bookmark: _Hlk211976394][bookmark: _Hlk143040450][bookmark: _Hlk142846202][bookmark: _Hlk211976409]The acute toxicity test carried out in accordance with OECD protocol 423 (OECD, 2008) allowed to affirm that the aqueous extract is non-toxic by oral route. Indeed, the results obtained did not reveal any particular sign of toxicity in the rats during the 14 days of observation. None were reported throughout the experiment, thus the LD50 of our extracts of N. bisserata and C. splendens are higher than 2000 according to the harmonized classification system (GHS) of the OECD (GHS, 2003). The monitoring of the weight evolution during the period of 14 days of observation, made it possible to note that there would be a certain stability of the body weight of the rats tested compared to the control rats, this constant proves that the solutions of N. bisserata and C. splendens did not cause obesity or weight loss.
[bookmark: _Hlk211976426]Regarding the effects of daily administration of the mixture of N. bisserata and C. splendens to Wistar rats for 28. During this study, the results obtained revealed no decrease, no excessive increase in the body mass of rats treated with the mixture N. bisserata and C. splendens. The absence of excessive increase in body mass observed in both treated and control rats would not be due to the action of the solution but to the normal process of rat growth (Combes and coll., 2001).
[bookmark: _Hlk211976447][bookmark: _Hlk211976464][bookmark: _Hlk211976479]Regarding biochemical parameters, the mixture N. bisserata and C. splendens (NC) did not induce disturbances on certain biochemical and hematological parameters of the treated animals. The solution did not induce a significant variation in the activities of transaminases ASAT and ALAT of the treated animals compared to the controls. This absence of variation shows that the solution did not affect the integrity of the liver tissue (Adeneye and coll., 2006). Furthermore, the solution also did not disturb the concentrations of PAL and LDH, which is an enzyme present in particular in the liver, biliary tract, kidneys, bone (Akhtar and coll., 2012). Also, the absence of the increase in LDH indicates an absence of cardiac damage and or even an absence of structural disorganization of the heart (Ben and coll., 1999).
Regarding the influence of the solution on the kidneys, no changes in the kidney metabolites, namely creatinine and urea, were observed. In fact, any substance capable of modifying the various renal functions inevitably leads to changes in the plasma concentrations of urea and creatinine (Gowda and coll ., 2010).   
Furthermore, the analyses did not show any significant difference in erythrocyte parameters namely red blood cells, platelets and hemoglobins (Olson and coll., 2000). The absence of decrease in red blood cells, hemoglobin indicates an absence of anemia in rats treated with the solution (Coles, 1986). This absence of disturbance in erythrocyte parameters shows that the solution is not toxic to the erythrocyte system. Also, the absence of significant variation in blood platelets in rats treated with the solution indicates that the solution does not interfere with the protection of the vascular endothelium against damage generated by free radicals (Iweala and Obidoa , 2009) . Also, the solution did not influence the immune system of rats. The solution therefore protects the immune system and the body from opportunistic diseases. These metabolites present in the solution would therefore not be harmful to the immune system (Iweala and Obidoa , 2009).
1. Conclusion
Ivory Coast has an exceptional floristic diversity, several species are used in traditional pharmacopoeia as a remedy to treat various diseases and infections. The study of biological activities in vitro and in vitro The in vivo analysis of the two ethanolic extracts of N. bisserata and C. splendens allowed us to obtain very interesting biological data. Phytochemical studies based on specific tests showed the presence of polyphenols, flavonoids, saponins, terpenes and sterols in the hydroethanolic extracts of N. bisserata and C. splendens leaves. These plants represent a potential source of bioactive molecules. At the end of the antioxidant tests, it was revealed that the extracts were rich in phenolic compounds and exert a good antioxidant activity in vitro. The acute toxicity study showed that oral administration of the extract up to a dose of 2000 mg/kg bw was tolerated in mice, therefore the LD 50 would be higher than 2000 mg/kg/bw according to the OECD guideline 423. Also, daily administration of the mixture of the two plants does not disturb the metabolisms responsible for the physiological and physical state of the treated animals. These results show that the mixture could be well tolerated by the rat organism.
References 
Adeneye , AA, Ajagbonna , OP, Adeleke , TI, & Bello, SO 2006 . Preliminary toxicity and phytochemical studies of the stem bark aqueous extract of Musanga cecropioides in rats. Journal of ethnopharmacology, 105 (3), 374-379.
Akhtar, M., Tariq, A.F., Awais , M.M., Iqbal, Z., Muhammad, F., Shahid, M., & Hiszczynska-Sawicka , E. 2012 . Studies on wheat bran Arabinoxylan for its immunostimulatory and protective effects against avian coccidiosis. Carbohydrate polymers, 90 (1), 333-339.
Boni, ANR, Kouassi, K., Ayebe , EA, Yapi , HF, Djaman , AJ, & Nguessan , JD (2015) . In vivo antioxidant activity of methanolic extract of stem bark of Spondias mombin L. on carbon tetrachloride induced oxidative stress in Wistar rats. J Chem Pharm. , 7 , 1232-9.
Bürger C., Fischer DR, Cordenunzzi DA, Batschauer de Borba AP, Filho VC & Soares dos Santos AR 2005. Acute and subacute toxicity of the hydroalcoholic extract from Wedelia paludosa ( Acmelabrasilinsis ) (Asteraceae) in mice. Journal of Pharmaceutical Sciences, 8(2): 370-373.
Combes S., Auvergne A., Darche B. & Lebas F. 2001. Evolution with age of the mechanical resistance of bones in rabbits. 9th Rabbit Research Days , Paris Nov., 15-18.
Donatus EO, Friday I. 2009. Phytochemical Composition and Biological Activities of Uvaria chamae and Clerodendoron splendens. E-Journal of Chemistry, 6: 553-560.
Gowda, S., Desai, PB, Kulkarni, SS, Hull, VV, Math, AA, & Vernekar , SN 2010 . Markers of renal function tests. North American journal of medical sciences , 2 (4), 170.
Guerrero, J.M. & Reiter, R.J. (2002). Melatonin-immune system relationships. Curr Top Med.
Hostettmann K , Wolfender J , Terreaux C. 2001 . Modern screening techniques for plant extracts . Pharm Biol 39:18;
Iweala E. & Obidoa O. 2009. -Effect of long-term consumption of a diet supplemented with leaves of Gongronema latifolia benth . on some biochemical and histological parameters in male Albino Rats. Journal of Scientific Biology , 9 (8): 859-865 .
OECD. 2008. 28-day repeated-dose oral toxicity study in rodents. In: OECD Guidelines for the Testing of Chemicals. OECD. 407. P. 1-14.
OECD. 2001. Guideline for the testing of chemicals, Aceute oral toxicity- Aceute Toxic Class Method, 423.
Olson H., Betton D., Robinson K., Thomas A., Monro G., Kolaja P., Lilly J., Sanders G., Sipes W., Bracken M., Dorato K., Van Deun P. & Heller A. 2000. Concordance of the toxicity of pharmaceuticals in humans & in animals. Regulatory Toxicology Pharmacology, 32(1): 56-67.
Oscar, NDY, Joel, TNS, Ange, AANG, Desire, S., Brice, SNF, & Barthelemy, N. (2018). Chemical constituents of Clerodendrum splendens (Lamiaceae) and their antioxidant activities. Journal of Diseases and Medicinal Plants , 4 (5), 120-127
[bookmark: _GoBack]Re, R., Pellegrini, N., Proteggente , A., Pannala , A., Yang, M., & Rice-Evans, C. (1999). Antioxidant activity applying an improved ABTS radical cation decolorization assay. Free radical biology and medicine , 26 (9-10), 1231-1237.
GHS. 2003. Globally Harmonized System of Classification and Labelling of Products.
Shah MD., Yong YS. & Ibal M. 2014 . phytochemical investigation and free radical scavenging activities of essential oil, methanol extract and methanol fractions of nephrolepis biserrata . International Journal of Pharmacy and Pharmaceutical Sciences ISSN-0975-1491 Vol 6, Issue 9.
Zirihi G, Kra AKM, Guédé-Guina F. 2003. Evaluation of the antifungal activity of Microglossa pyrifolia (Lamarck O. Kuntze Asteraceae ) “PYMI” on the in vitro growth of Candida albicans . Revue Med. Pharm. Afric . 17(3): 11-18.









image1.emf
0 1,563,126,2512,5 25 50 100

0

50

100

150

P

o

u

r

c

e

n

t

a

g

e

 

i

n

h

i

b

i

t

i

o

n

 

o

f  

D

P

P

H

 

r

a

d

i

c

a

l

 

(

%

)

CS

NB

**

NC

VIT C




image2.emf
0.0

0.5

1.0

1.5

2.0

T

e

n

e

u

r

 

(

m

g

 

e

q

u

i

v

a

l

e

n

t

 

t

r

o

l

o

x

/

m

g

)

CS

NB

NC

VIT C

****

****

****



image3.emf
 

Figure   2 : antioxydant   activities by  ABTS   test    
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