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Abstract 
Dichrostachys cinerea is a plant used in traditional Mozambican medicine to treat diarrhea, 

toothache, ear pain and abdominal pain, however its therapeutic and toxic potentials have not been 

sufficiently studied. Therefore, this study aimed to carry out preliminary qualitative phytochemistry 

and to evaluate antimicrobial and toxicological activity of the aqueous, methanolic and ethanolic 

extracts of the leaves and roots of Dichrostachys cinerea. Antimicrobial activity was assessed using 

the Muller Hinton Agar diffusion method, while the acute toxicity study was performed on rats (Mus 

musculus) using the protocol approved by the Eduardo Mondlane University Bioethics Committee, 

described according to the guidelines of the Organization for Cooperation and Development (OECD) 

for Chemical Testing. The methanolic extract of the leaves showed activity on Staphylococcus aureus 

with MIC = 125 mg / mL while the ethanolic extract of the roots showed activity for Staphylococcus 

aureus with MIC = 306 µg/ mL and Streptococcus sp, with MIC of 977 µg/mL. All extracts showed 

less activity than the drug ciprofloxacin used as a positive control. When assessing toxicity, the 

methanolic extract showed the highest mortality in rats, both acute and sub chronic toxicity. Although 

signs of systemic toxicity were observed in all groups, these were accentuated in animals that 

received the methanol extract. The conclusion of the study is that, the extracts of D. cinerea evaluated 

in this study show toxicity to Mus musculus, although most of them are very common even with 

commercially available medicines. Further evaluation studies are needed to better assess the risk of 

toxicity and its therapeutic benefit. 
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Introduction 

Dichrostachys cinerea is a plant widely used in traditional medicine. According to the 

Institute for traditional Medicine in Mozambique, roots of the plant are used, in traditional 

medicine, with roots of other plants to treat parasitic diseases, asthma and other diseases, the 

bark is used to alleviate toothaches and stomach problems, and the leaves can be applied to 

bits and stings. These findings are supported by studies by different authors who produced 

evidence about the use of this plant in medicine. Wyk (2011) report the use of D. cinerea 

leaves to treat gonorrhea and diarrhea; Aworet-Samseny et al. (2011), Sousa et al. (2011) and 

Geneviève et al. (2018) studied its use in the treatment of asthma; El-Sharawy et al. (2017) 

reported the antitrypanosomal and antiviral effect of aqueous-alcoholic extracts of the leaves. 

Neondo et al. (2012) studied the antimicrobial activity of aqueous and methanolic extracts of 

roots, leaves and bark of the plant on microorganisms such as Staphylococcus aureus, 

Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa and Candida albicans, and 

observed that methanolic leaf extracts and aqueous root extracts were most effective against 

the above bacteria. Mishra et al. (2009) reported the potential antibacterial and analgesic 

activity of D. cinerea leaf extracts. Swetha and Devareddy (2013) studied the antimicrobial 

activity of methanolic, petroleum ether, methanolic and ethyl acetate leaf extracts, whose 

results showed activity against Staphylococcus aureus and Shigella Soneii, while 

Shankarmurthy (2011) demonstrated hepatoprotective activity of D. cinerea at a dose of  
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3,500 mg / kg. 

Banso and Adeyemo (2007) showed that tannins isolated 

from D. cinerea roots exhibited antibacterial activities 

against Staphylococcus aureus, Shigella boydii, Shigella 

flexneri, Escherichia coli and Pseudomonas aeruginosa. 

The MIC of tannins ranged from 4.0 to 5.5 mg / mL, while 

the minimum bactericidal concentration ranged from 4.5 to 

6.0 mg / mL. Adikay et al. (2009) have shown that D. 

cinera ethanolic root extract had nephroprotective activity 

and Jayakumari (2011), using ethanolic root extracts at 

doses of 200 mg/kg and 400 mg/kg in Wistar albino rats, 

demonstrated the potential antiurolithic effect of D. 

cinerea. 

The aim of the present study was to determine the in vitro 

antimicrobial activity of aqueous, ethanolic and methanolic 

extracts of D. cinerea against Streptococcus sp; 

Escherichia coli; Staphylococcus aureus; Pseudomonas 

aeruginosa, Salmonella sp and Candida albicans, including 

the determination of the MIC of the extracts which present 

an antimicrobial activity; and (2) assess weight, 

hippocratic, hematological, biochemical and pathological 

changes of D. cinerea in mus musculus (mice rats) 

submitted to acute and subchronic toxicity tests. 

 

Materials and methods 

Sample preparation 

The leaves and roots of D. cinerea were collected by hand 

in February 2017 from Moma – Nampula Province, north 

of Mozambique. The samples were identified by the 

Herbarium of the Institute for Traditional Medicine – 

Ministry of Health. The leaves and roots of D. cinerea were 

cleaned with tap water and dried.  

 

Sample extraction 

The samples were extracted using 96 % ethanol, methanol 

and distilled water. Each sample of 100 g was weighed into 

conical flask that was wrapped with parafilm and 1000 mL 

96% ethanol, methanol or water was added. The mixture 

was stirred and left to stand for seventy-two hours and the 

extracts obtained were filtered and concentrated to dryness. 

After that, the residues were weighed and stored in the 

fridge until use. 

 

Preliminary phytochemical analysis 

A preliminary phytochemical screening was carried out 

using the ethanolic, methanolic and aqueous extract of the 

leaves and roots by employing the standard procedures 

(Joshi et al., 2013). 

 

Antimicrobial activity  

All the extracts were submitted to evaluation of 

antimicrobial activity, against Staphylococcus aureus, 

Streptococcus sp, Salmonella sp, Pseudomonas aeruginosa, 

Escherichia coli and Candida albicans, using the disk 

diffusion test (Balouiri, 2016; NCCLS, 2003). Extracts 

presenting antimicrobial activity were then diluted to 250 

mg/mL, 125 mg/mL 62.5 mg/mL and 31.25 mg/mL and 

used in the determination of the MIC using a norm from the 

Clinical and Laboratory Standards Institute (Queen et al., 

1994). 

 

Toxicity tests 

120 Rats of both sexes, four and five months old, weighing 

23–37 grams, were purchased from the Bioterium of the 

Mozambique Agricultural Research Institute (Maputo, 

Mozambique). The animals were fasted for 24 hrs before 

the extracts were administered orally, using a blunt needle. 

All experimental protocols with animals were approved by 

the Bioethics Commission of Eduardo Mondlane 

University. All efforts were made to minimize the suffering 

and anguish of the rats. For the acute toxicity a single dose 

of the different extracts was administered to a group of 10 

animals (5 male and 5 female) and animals were monitored 

during 14 days, while for the subchronic toxicity extracts 

were administered orally, on a daily basis, for a period of 

28 days. 

Monitoring of the animals during toxicological tests 

included weekly determination of the body weight, 

determination of the percentage of erythrocytes from blood 

samples, observation of behavioral changes (state of 

consciousness, motor activity and coordination, reflexes, 

autonomic stimulation and other toxicity indicators) and 

physical changes (monitoring was performed 5, 10, 30 and 

60 minutes and 2, 4, 6, 12 and 24 hours after administration 

and on the first day. After the 24 hours monitoring was 

performed once in a day until end of the test). At the end of 

the tests leaving animals were submitted to hematological 

parameters using a BC-2800 VET/Mindray analyzer and 

determination of biochemical parameters. Death and 

leaving animals were further submitted to macroscopic 

evaluation of organs damage (Al-Taee et al., 2019). 

 

Statistical analysis 

The experimental results were expressed as mean ± 

standard error of mean (SEM) of three replicates for 

antimicrobial activity or mean ± standard error from the 

weight of ten animals for toxic activity. Comparative 

analysis and ANOVA (p<0.05) were done using the 

STATA 14 package. 

 

Results and Discussion 

Results of the phytochemical analysis of the roots show for 

methanol extracts only the presence of saponins while the 

ethanolic extract tested positive for all metabolites, except 

heterosides (Table 1). In the leaf extracts (Table 2) 

saponins were the only metabolite detected in the three 

extracts; heterosides were present only in the aqueous 

extract, while tannins and alkaloids were found only in the 

methanolic extracts. 

 
Table 1: Results of the phytochemical analysis of Dichrostachys 

cinerea roots, obtained with ethanolic and methanolic extracts. 
 

Components 
Solvent 

Ethanol Methanol 

Alkaloids + - 

Tannins + - 

Flavonoids + - 

Heterosides - - 

Saponins + + 

 
Table 2: Results of the phytochemical analysis of Dichrostachys 

cinerea leaves, obtained with ethanolic, methanolic and aqueous 

extracts. 
 

Components 
Solvent 

Ethanol Methanol Water 

Alkaloids - + - 

Tannins - + - 

Flavonoids * + - + 
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- + + 

Heterosides - - + 

Saponins + + + 

* Shinoda reaction (upper); Reaction with NaOH (lower) 

 

Antimicrobial tests 

Ethanolic and aqueous extracts of leaves and methanolic 

extracts of the roots at the maximum concentration (500 

mg/mL) were not active against the bacterial under study, 

while the methanolic extract of the leaves was effective 

against Staphylococcus aureus and the ethanolic extract of 

the roots showed activity against Staphylococcus aureus 

and Streptococcus spp. No extracts showed activity against 

Candida albicans, Pseudomonas aeruginosa and 

Escherichia coli. Methanolic extract of the leaves showed 

activity only against Staphylococcus aureus, with a MIC of 

125 mg/mL. Ethanolic extract of the roots presented a MIC 

of 977 µg/mL for Staphylococcus aureus and 31.5 mg/mL 

for Streptococcus spp. 
 

Assessment of acute toxicity 

Table 3 present results of the body weight of the animals 

during the acute toxicity tests, obtained with ethanolic, 

methanolic and aqueous extracts, while table 4 presents 

results obtained with different doses of the aqueous 

extracts. Statistical analysis of weight variation was 

performed considering gender, treatment groups and the 

interaction of the two variables, using ANOVA. A 

statistically significant difference was observed for sex of 

the animals and extract factor, but the interaction of the two 

variables showed no significant differences. Tukey's test 

for comparing the extracts showed that: (1) the control 

group, the methanolic leaf extract and the aqueous leaf 

extract did not differ significantly from each other; (2) the 

control group and methanolic extract were statistically 

different from the ethanolic root extract, and (3) the 

ethanolic root extract and the aqueous leaf extract were not 

statistically different in weight variation. The statistical 

analysis of the results obtained the aqueous extract of the 

leaves with different concentrations (Table 4) showed that 

the different doses of the aqueous extract and the 

interaction dose and sex did not have significant differences 

(p> 0.05), while sex factor was the only one that showed 

significant differences between the means (p <0.05). 

Statistical analysis of the hematocrit means, before and 

after administration, of the mice rats exposed to aqueous, 

methanolic and ethanolic extracts of the roots (1250 mg/kg) 

showed no significant differences. Concerning aqueous leaf 

extracts (1250 mg/kg and 3250 mg/kg), (1) factor sex show 

no statistical differences, (2) but dose and the interaction of 

sex and dose show a significant difference of obtained 

results (P<0.05). 

Hippocratic screening present a different behavior for the 

different extracts (see tables 5-7). Mortality rate ranged 

from 0% to 60%, with 60% for the methanolic leaf extract, 

20% for the ethanolic root extract and 10% for both groups 

exposed to aqueous leaf extract with 1250 mg/kg and 3250 

mg/kg doses, compared to the 0% for the control group. In 

terms of macroscopic damages, animals exposed to 

different extracts show (1) methanolic leaf extracts (1250 

mg/kg): a red lung and liver; (2) aqueous leaf extract (1250 

and 3250 mg/kg doses): reddish lung and pallor in the 

periphery and (3) ethanolic root extracts (1250 mg/kg): red 

lung. Histopathological analysis showed different damages, 

more pronounced on animals exposed to methanolic an 

ethanolic extracts than on animals exposed to aqueous 

extracts. 

 
Table 3: Variation of the body weight of the animals exposed to 

ethanolic, methanolic and aqueous extracts, with a dose of 1250 

mg/kg, during the acute toxicity tests. 
 

Group 

Body weight in grams 

Before 

administration 
First week 

Second 

week 

Methanolic 

extract 
27.48±3.8 27.725±1.83 29.3±2.27 

Ethanolic 

extract 
31.47±2.6 28.71±4.13 28.125±12.6 

Aqueous 

extract 
26.01±1.9 26.17±6.22 25.7±2.97 

Control 

group 
30.63±4.1 32.26±2.9 33.13±2.81 

 

Table 4: Variation of the body weight of the animals exposed to 

different doses of the leaves aqueous extracts, during the acute 

toxicity tests. 
 

Group 

(Dose) 

Body weight in grams 

Before 

administration 
First week 

Second 

week 

Group 1 

(1250 mg/kg) 
26.01±1.9 26.17±6.22 25.7±2.97 

Group 2 

(3250 mg/kg) 
32.5±2.23 31.34±2.08 35.52±1.31 

Control group 30.63±4.1 32.26±2.9 33.13±2.81 

 

Table 5: Results of the hippocratic screening of animals exposed 

to methanolic leaf extracts. 
 

Methanolic leaf extract 

Reaction % animals Period of occurence 

Lethargy 
100 % (10 

animals) 

Immediatelly after 

administration 

Muscle spasms 

before death 

20 % (2 

animals) 

Seconds before death on day 

of administration 

Apathy 
100 % (10 

animals) 

Occasionally during 1st and 

2nd day after administration 

 

Table 6: Results of the hippocratic screening of animals exposed 

to aqueous leaf extracts. 
 

aqueous leaf extract 

Reaction Group % Period of occurence 

Muscle spasms 

before death 

3250 

mg/kg 

10 % (1 

animal) 

Seconds before death 

on day of 

administration 

Apathy 

1250 

mg/kg 10 % (1 

animal) 

Up to 30 minutes 

after administration 3250 

mg/kg 

Post-

administration 

urination 

 
10 % (1 

animal) 

Immediately after 

administration 

 

Table 7: Results of the hippocratic screening of animals exposed 

to ethanolic root extracts. 
 

Ethanolic root extract 

Reaction % animals Period of occurence 

Lethargy 10 % (1 animal) 
Immediatelly after 

administration 

Apathy 10 % (1 animal) 
During the 1st day after 

administration 

Bristly 

hair 

100 % (10 

animals) 

During the 1st day after 

administration 
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Assessment of the subchronic toxicity 

Animals exposed to different concentrations of the 

methanolic leaf extract show a decrease of body weight 

along the 4 weeks of the study (Table 7), while the ones 

exposed to the aqueous leaf extract show, in general, a gain 

of weight (Table 8). Results of the analysis of variance, 

followed by the Tukey test, of the results in table 8 show 

that, a) sex, b) dose and c) interaction of sex and dose have 

a significant effect on variation of weight, with males 

showing the most predominant effect. Statistical analysis 

was not performed for the results in table 7, since only two 

animals survived to the test. 

Statistical analysis of the hematocrit means, before and 

after administration, of the mice rats exposed to aqueous 

leaf extracts do not show a significant effect of sex, dose or 

interaction of both factors. 

 Hippocratic screening present a different behavior when 

comparing methanolic and aqueous leaf extracts. Animals 

exposed to methanolic leaf extracts present (1) lethargy and 

apathy in 100% of tested animals and permanently during 

the monitoring period and (2) muscle spasms before death, 

also in 100% of tested animals and immediately after 

administration, while animals exposed to methanolic leaf 

extracts present hyperactivity in 100% of tested animals, 

during the entire monitoring period. Mortality rate reached 

(1) 100% for 500 and 250 mg/kg dose and 80% for the 125 

mg/kg dose, in animals exposed to methanolic leaf extracts; 

(2) 30% for 500 and 125 mg/kg dose and 20% for the 

250mg/kg dose, in animals exposed to aqueous leaf 

extracts; and 0% for the control group. 

Macroscopic pathological analysis of animals exposed to 

aqueous leaf extracts show (1) pale areas in liver and red 

areas in lung, in 100% of the animals administered with the 

500 mg/kg dose; (2) pale and diffuse areas in liver in 10% 

of the animals administered with the 250 mg/kg dose and 

(3) splenomegaly in 10% of the animals administered with 

the 125 mg/kg dose. Animals exposed to methanolic leaf 

extracts show red areas in lung and liver and pale areas in 

the spleen, in 100% of the animals administered with the 

500 and 250 mg/kg dose, and 10% damages in the animals 

administered with the 125 mg/kg dose. 

Results of the phytochemical analysis of methanolic root 

extracts are different from the results obtained by Neondo 

et al. (2012), who identified further components than the 

saponins identified in this study. Methanolic leaf extracts 

present more components than the ethanolic and aqueous 

extracts, results which are more in agreement with those 

obtained by Neondo et al. (2012), Reis et al. (2015) and 

Samseny et al. (2011). Swetha and Devareddy (2013) 

obtained similar results for the leaf extracts, but using a 

different solvent (Ethyl acetate). Ethanolic root extracts and 

methanolic leaf extracts show similar components, 

including the alkaloids and tannins associated with 

antimicrobial activity (Oliveira et al., 2009; Negri and 

Tabach, 2013). 

Although no extracts showed activity against Candida 

albicans, Pseudomonas aeruginosa and Escherichia coli, 

Banso and Adeyemo (2007) report antimicrobial activity of 

extracts of pure tannins isolated from the plant. Apparently, 

its effect may depend on concentration of the components, 

but also on the presence of some components with an 

inhibitory action or which combination can influence 

behaviors different from those of pure extracts (Fennel, 

2004). 

Discussion of toxicity results has been negatively affected 

by the fact that the only studies available about the toxicity 

of D. Cinerea were made with the saline arthemia larva 

and evaluated cytotoxicity and average lethal concentration 

(Neondo et al., 2012) and mortality results determined 

through acute toxicity tests in Wistar albino rats 

(Shankarmurthy et al., 2011). Statistical analysis show that 

variation of body weight was, in generally, not affected by 

D. Cinerea. Significant differences hereby were found for 

sex, combinations of sex with other parameters or other 

physiological parameters. 

In the acute toxicity tests, the extract type did not affect 

significantly the hematocrit, but the increase in the dose, in 

the case of the aqueous extract, affected significantly the 

hematocrit variation. However, tests of the subchronic 

toxicity registered an oscillating behavior over the exposure 

period, including in the control group, that was statistically 

not relevant. 

Lethargy and apathy were a common feature in both acute 

and subchronic exposure to all extracts. Exception to this 

pattern was subchronic toxicity in aqueous extract in which 

the animals showed hyperactivity, a result that was also 

observed by Atsang et al. (2018) in Dichrostachys 

glomerata, another species of the same genera, but at 

higher doses (2- 5 gr/kg). Report of muscle spasms before 

death, occurring immediately before death, may be 

associated with induction, by extracts, of increased 

contractile force and frequency of muscle contractions, 

observed by Samseny et al. (2015), which suggest that D. 

cinerea has a varied effect on the nervous system. 

The highest mortality rates in this study were observed in 

methanolic extracts ((1) 60% for acute toxicity and (2) 

100% mortality for the 500 and 250 mg/kg doses and 80% 

in subchronic toxicity). Ethanolic extracts showed a 

mortality rate of 20% in acute toxicity tests, while aqueous 

extracts showed a 10% mortality rate in acute toxicity tests 

and 20-30% in subchronic toxicity tests. 

 

Table 8: Variation of the body weight of the animals exposed to different doses of the methanolic leaf extracts, during the subchronic 

toxicity tests. 
 

Group 
Body weight in grams 

Before 1st week 2nd week 3rd week 4th week 

Group 1 (500) mg/kg) 30.76±3.5 24.4 20.7 18.4 - 

Group 2 (250 mg/kg) 32.11±4.7 32.6±1.7 - - - 

Group 3 (125 mg/kg) 31.08±5.1 26.9±6.3 28.56±4.83 22.35±3.32 22.1±1.1 

Control group 29.56±4.77 29.51±4.61 28.73±4.45 29.47±4.27 30.32±3.35 
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Table 9: Variation of the body weight of the animals exposed to different doses of the aqueous leaf extracts, during the subchronic toxicity 

tests. 
 

Group 
Body weight in grams 

Before 1st week 2nd week 3rd week 4th week 

Group 1 (500 mg/kg) 28.22±2.97 28.52±2.9 28.1±4.02 30.0±2.50 30.58±2.25 

Group 2 (250 mg/kg) 28.36±3.83 28.73±3.75 28.8±2.39 29.91±1.61 31.625±2.11 

Group 3 (125 mg/mL) 26.97±2.66 29.09±3.53 32.04±2.33 32.7±1.96 33.54±1.64 

Control group 29.56±4.77 29.51±4.61 28.73±4.45 29.47±4.27 30.32±3.35 

 

Conclusions 

The ethanolic and aqueous extracts of the leaves and 

methanolic extracts of the roots showed no activity against 

any of the bacteria under study. None of the extracts 

showed fungal activity against Candida albicans. 

Methanolic leaf extract showed activity against 

Staphylococcus aureus with a MIC of 125 mg/mL. The 

ethanolic root extract showed activity against 

Staphylococcus aureus with a MIC of 0.977 mg / mL and 

Streptococcus sp with a MIC of 3.906 mg / mL. Methanolic 

extract showed the highest mortality rate in both acute and 

subchronic exposure. Although signs of systemic toxicity 

were observed in all groups, they were marked in animals 

exposed to the methanolic extract. D. cinerea extracts 

evaluated in this study showed signs of toxicity to mus 

musculus, however they need to be better evaluated, so that 

more data can be obtained to allow a better evaluation 

between the toxicity risk and its therapeutic benefit. 

 

Declaration of interest 

The authors report no conflicts of interest. The authors 

alone are responsible for the content and writing of this 

article. 

 

Acknowledgements 

The authors wish to express their gratitude to a) the Faculty 

of Veterinary and the Centre for Biotechnology, both from 

the Eduardo Mondlane University, for providing access to 

personnel, selected equipment, materials and facilities used 

in this research; b) the Institute for Traditional Medicine at 

the Ministry of Health - Mozambique for the support in 

collection of samples; and c) the Directorate of Animal 

Science at Mozambique Agricultural Research Institute - 

Mozambique for providing animals for the experiments. 

 

References 

1. Adikay, S., Kongati, B., e Prasad, K. (2009). Effect of 

alcoholic extract of roots of Dichrostachys cinerea 

Wight e Arn agains cisplatin-induced nephrotoxicity in 

rats. Natural Product Radiance, 8(1), 12-18. 

2. Al-Taee, R. A., AL-Aameli, M. H., & Al-Qazwini, Y. 

M. (2019). Histological Techniques: A brief Historical 

Overview. Journal of Global Scientific Research, 2, 

218-223. 

3. Aworet-Samseny R R R, Souza A, Kpahé F, Konaté K, 

Datté J Y (2011). Dichrostachys cinerea (L.) Wight et 

Arn (Mimosaceae) hydro-alcoholic extract action on 

the contractility of tracheal smooth muscle isolated 

from guinea-pig. BMC Complementary and 

Alternative Medicine, 11:23. doi:10.1186/1472-6882-

11-23. 

4. Balouiri, M., Sadiki, M. and Ibnsouda, S., K. (2016). 

Methods for in vitro evaluating antimicrobial activity: 

A review. Journal of Pharmaceutical Analysis, 6(2), 

71–79. 

5. Banso, A. e Adeyemo, S. (2007). Evaluation of 

antibacterial properties of tannins isolated from 

Dichrostachys cinerea. African Journal of 

Biotechnology, 6(15), 1785-1787. 

6. El-Sharawy R T, Elkhateeb A, Marzouk M M, Abd El-

Latif1 R R, Abdelrazig S E, El-Ansari M A (2017). 

Antiviral and antiparasitic activities of clovamide: the 

major constituent of Dichrostachys cinerea (L.) Wight 

et Arn. Journal of Applied Pharmaceutical Science 

Vol. 7 (09), pp. 219-223, September. 

DOI:10.7324/JAPS.2017.70930. 

7. Fennel, C. (2004). Review: Assessing African 

medicinal plants for efficacy and safety: 

Pharmacological screening and toxicology. Journal of 

Ethnopharmacological, 94, 205-217. 

8. Geneviève1 N’G A, Yessé Z N, Anderson D R, Landry 

K, Landry K S, Léon A, Wilfried D A (2018). Anti-

infective Assessment of Dichrostachys cinerea Root 

Bark, an Ivorian Anti-asthmatic Herbal. Advances in 

Pharmacology and Pharmacy 6 (3): 72-76. DOI: 

10.13189/app.2018.060302. 

9. Jayakumari, S., Anbu, J., Ravichandran, V. (2011). 

Anthiurolithiatic activity of Dichrostachys cinerea (L.) 

Wight & Arm root extract. Journal of Pharmacy, 4(4), 

12061208. 

10. Joshi, A., Bhobe, M., Sattarkar, A. (2013). 

Phytochemical investigation of the roots of Grewia 

microcos Linn. Journal of Chemical and 

Pharmaceutical Research, 5, 80-87. 

11. Long, C., R, Marxourt, Laurence., Raux, Roselyne., 

David, Bruno., Gau, Christelle, Menendez, 

Christophe., Gao, Min., Laroche, Marie., Schambel, 

Clement, Delaude., Ausseil, Frederic., Lavaud, 

Catherine., Massiot, Georges, (2010). Meroterpenes 

from Dichrostachys cinerea inhibit protein farnesyl 

transferase activity. Journal of Natural Products, 

30(20), 1-12. 

12. Mishra, U. S., Murthy, N., Kumar, M., Kumar, D. 

(2009). Antibacterial and analgesic effects of the 

leaves of Dichrostachys cinerea. International Journal 

and Pharmaceutical Sciences,1(2), 5. 

13. NCCLS (2003). Performance of Standard for 

Antimicrobial Disk Susceptibility Tests; (8 ed.).  

14. Negri, G., Tabach, R. (2013). Saponins, tannins and 

flavonols found in hydroethanolic extract from 

Periandra dulcis roots. Brazilian Journal of 

Pharmacognosy, 23, 851-860. 

15. Neondo, J. O., Mbithe, C. M., Njenga, P. K., Muthuri, 

C. W. (2012). Phytochemical characterization, 

antibacterial screening and toxicity evaluation of 

Dichrostachys cinerea. International Journal of 

Medicinal Plant, 1, 32-37. 

16. OECD. (2001). Guidance Document on Acute Oral 

Toxicity. Environmental Health and Safety Monograph 
Series on Testing and Assessment. No. 24, Paris, France. 



 

~ 65 ~ 

World Wide Journal of Multidisciplinary Research and Development 
 

17. Oliveira, J., Leite, L., Souza, L., Mello, V., Silva, E., 

Rubim, S., Suarez,. P. (2009). Characteristics and 

composition of Jatropha gossypiifolia and Jatropha 

curcas L. oils and application for biodiesel production. 

Biomass Bioenerg, 33, 449-453. 

18. Quinn, P., Carter, M., Markey, B., Carter, G. (1994). 

Actinomycetes. In: Clinical Veterinary Microbiology. 

London. 

19. Reyes, S., Fuentes, D., Espinosa, R. (2015). 

Phytochemical screening of extracts and 20% tintures 

from root and bark of Dichrostachys cinerea. Revista 

Cubana de plantas Medicinales, 19(2), 156-166. 

20. Samseny, R., Sophie, A., Boukandou, M., Datte, J., 

Madingou, N. (2015). Study of Pharmacological 

properties of the methanolic extract of Dichrostachys 

cinerea bark in isolated myometrium from pregnant 

rats. Jounal of ethnopharmacology, 169, 195199. 

21. Shankarmurthy, B., Khrisha, Babu, R. (2011). 

Evaluation of acute toxicity and hepatoprotective 

activity of the methanolic extract of Dichrostachys 

cinerea (Wight and Arn.) leaves. Pharmacognosy 

Researcher, 3(1), 40-43. 

22. Sousa, S., Kpaké, F., Konaté, K., Datté, J. (2011). 

Dichrostachys cinerea (L) Wight et Arn hydro-

alcoholic extract action on the centrality of tracheal 

smooth muscle isolated from guine-pig. BMC-

complementary, 2(2), 2-8. 

23. Swetha, V., Devareddy, S., (2013). Phytochemical and 

antimicrobial evaluations of Dichrostachys cinerea. 

International Research Journal of Pharmacy, 4(1), 106-

110. 

24. Tiwari P, Kumar B, Kaur M, Kaur., Kaur H (2011). 

Phytochemical screening and extraction: A Review. 

Internationale Pharmaceutical Sciencia, 1(1), 99-106 

25. Wyk, B. V., Wyk, P. V., Wyk, P. E. (2011). Photo 

guide to trees of southern Africa (2 ed), 2, South 

Africa. 
 


