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ABSTRACT 

To evaluate the significance of Thevetia neriifolia in folk medicine for curing skin infections, an efficacy study was 

conducted using bacterial (Staphylococcus aureus, Streptococcus pyogenes, Nocardia asteroids, Proteus mirabilis and 

Pseudomonas aeruginosa) and fungal pathogens (Candida albicans and Trichophyton rubrum) that cause various 

dermatological disorders. For antimicrobial properties, different fractions of hot extracts of shade dried leaves were assessed 

by Agar well diffusion method using concentrations ranging from10 mg/50µl/well and compared with reference antibiotics 

Gentamicin and Fluconazole (25-50µg/well). Of these, petroleum ether fraction was almost ineffective; chloroform fraction 

showed better efficiency at very low dozes (0.05-0.0125 mg/well) against C. albicans (19.00±1.00) and N. asteroids 

(14.5±0.71), ethyl acetate fraction was sensitive at higher doses against both fungal cultures T. rubrum (17.67±0.58), C. 

albicans (15.33±0.58) followed by bacterial strain N. asteroids (15.67±1.52), where as methanol division inhibited colony 

growth moderately against all the tested organisms (10-13mm). Better DPPH free radical scavenging activity was shown by 

EA and MT fractions of hot extract with IC50 values 0.72 and 0.81mg/ml respectively. Similarly, cold methanol extract also 

acted as powerful free radical scavengers of DPPH, super oxide and nitric oxide with low IC50 Values (DPPH-0.46 mg/ml, 

SOD-0.91 mg/ml, NO-0.88 mg/ml). In conclusion, higher antimicrobial and antioxidant compounds in the leaf add more 

value to the therapeutic field in drug development for curing many cutaneous bacterial and fungal infections. 
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INTRODUCTION 

Use of medicinal plants in the treatment of skin diseases was 

practiced by folk people since many decades. External 

applications of herbal medicines in crude forms like paste, 

tincture and infusion play a significant role to nullify the 

effect of harmful pathogens residing on skin. Thevetia 

neriifolia, Juss belonging to family Apocynaceae was 

reported to have many curative effects against skin 

infections, in addition to the healing potential towards 

various conditions such as edema, insomnia, hemorrhoids, 

malaria, snake bites, etc. 
[1]

 Its root paste was recommended 

to be applied externally to treat Leprosy.
 [2]

 All plant parts, 

especially the seeds are useful in treating scorpion stings, 

snake bites, leprosy, ringworm and other skin diseases.
 [3]

 

According to Kirtikar et al 
[4]

, the plant is useful in urethral 

discharges, repelling worms, valuable against skin disorders, 

leucoderma, wounds and piles and is astringent to bowels. In 

Guiana, the seeds are used as a purgative in rheumatism and  
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dropsy, it is also considered as a good alexiteric. Studies 

conducted by various investigators 
[5-7]

 revealed the anti-

diarrheal, cytotoxic and insecticidal activities of leaves, 

seeds, stem and roots in addition to antimicrobial activity 

against some common pathogenic bacteria and fungi. 

Several types of bacteria have ability to produce skin 

infections, of these Staphylococcus aureus and Streptococcus 

pyogenes are the most common organisms that cause various 

cutaneous infections such as cellulites, erysipelas, impetigo, 

folliculitis, furuncle, carbuncle and abscess.
 [8-9]

 The genus 

Nocardia asteroids cause nocardiosis, which may be 

cutaneous 
[10]

, sub-cutaneous
 [11]

, or lympho-cutaneous. 
[12]

 

Gram negative bacteria also play a major role in causing 

superficial cutaneous infections. The conditions of 

Pseudomonas aeruginosa infection included extensive 

folliculitis, hot tub rash and according to Wu et al 
[13]

 

infectious conditions ranging from localized infections of the 

skin to life threatening systemic diseases. Similarly, Proteus 

mirabilis was reported to cause acute cellulites with black 

discoloration
 [14]

, skin abscesses in axilla 
[15]

, etc. Likewise, 

common fungal skin infections include athlete’s foot and 

ringworm caused by Trichophyton rubrum, and candidiasis 

by Candida albicans that infects skin, mouth (oral), vagina 
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(vaginal) and digestive tract (gastrointestinal candidiasis). 

These are some of the common dermatological infections 

affecting people all around.  

Availability of plant derived antioxidants is gaining much 

importance since past few decades. These are known to 

protect the body against free radical mediated toxicities and 

several plants with potent antioxidant activities were reported
 

by many investigators. 
[16-18]

 In view of the importance of 

plant extract’s role in curing many infections, present study 

focused on the analysis of efficacy of leaf extracts against 

selected pathogenic microbes that cause human skin 

disorders and evaluation of antioxidant capability for 

validation of folk uses of this plant.  

MATERIALS AND METHODS 

Collection of samples: Plant material was collected from 

various locations of Trichur Dist, Kerala. The specimen was 

authenticated by Dr. Sunil CN, Associate Professor in 

Botany, SNM College, Maliankara and the voucher specimen 

(STHAPC 2458a) is maintained in the Herbarium cabinet of 

Botany Department, St. Teresa’s College, Ernakulam. Fresh 

twigs were washed thoroughly in running tap water to 

remove adhering dust particles and other contaminants, and 

dried in shade for 2-3 weeks at room temperature. Dried 

leaved were powdered finely in a homogenizer and kept in 

airtight containers till further assays were done.  

Hot extraction: Accurately weighed sample (30 g) was 

extracted successively
 [19]

 with 300 ml of each of petroleum 

ether (60-80°C, PE), chloroform (CH), ethyl acetate (EA) 

and methanol (MT) in a Soxhlet extractor for 12-18 h. The 

solvents were evaporated and the concentrated extracts were 

kept at 4°C for further studies. 
 

Cold extraction:  Similarly, cold extraction was carried out 

by shaking 5 g of dried powder with 50 ml of 70% methanol 

in a magnetic stirrer for 24 hours. Supernatant was filtered 

using Whatman No.1 filter paper, and filtrate was evaporated 

to dryness in a water bath kept at 45ºC. Dried extract was 

weighed and stored in labeled air tight bottles for further 

analyses.  

Microbial Collection: Pure cultures of all experimental 

bacteria and fungi were obtained from the Microbial Type 

Culture Collection and Gene Bank (MTCC), Institute of 

Microbial Technology (IMTECH), Chandigarh and from 

Amala Medical Institute of Sciences, Trichur. Antibacterial 

studies was conducted using three gram positive 

(Staphylococcus aureus, Streptococcus pyogenes, Nocardia 

asteroids) and two gram negative bacterial strains 

(Pseudomonas aeruginosa, Proteus mirabilis). Antifungal 

activities were evaluated using Candida albicans and 

Trichophyton rubrum. All selected strains are mainly 

associated with skin diseases, in addition to various severe 

pathological conditions.  

Sample preparation: For evaluating antimicrobial 

properties, a mother solution of 200 mg/ml was prepared in 

DMSO (Dimethyl sulfoxide) and diluted serially to get 

varying concentrations of 100, 50, and 25 mg/ml. Further 

dilutions were made from above samples to obtain very low 

concentrations in the range of 10 to 0.25 mg/ml. Antioxidant 

studies were conducted using dilutions ranging from 0.2-1.2 

mg/ml. 

Agar well diffusion method: Using standard protocol, in-

vitro antimicrobial assay of all four fractions was carried out 

by Agar well diffusion method.
 [20] 

As per the 

recommendations of manufacturer (Hi media), nutrient agar 

medium was prepared and poured into UV sterilized 

disposable petridishes (Tarson) under aseptic conditions. The 

labeled plates were inoculated with respective organisms, and 

loaded with samples of varying concentrations ranging from 

0.25-200 mg/ml into 6mm wells. After proper incubation 

period at 37ºC, zone of inhibition was recorded in 

millimeters. Gentamicin and Fluconazole (25-50µg/well) 

were used as positive control for bacteria and fungi 

respectively and DMSO as negative control. 

Antioxidant assays: In-vitro biochemical assays used to 

measure radical scavenging activity of antioxidants against 

free radicals like 1,1-diphenyl-2-picrylhydrazyl (DPPH), 

superoxide anion (O
2
) and nitric oxide (NO) were analyzed 

using different concentrations of the cold extract. Successive 

extracts were subjected to DPPH assay only. 

a) DPPH Assay: This assay measures the ability of 

antioxidants available in the plant extract to reduce DPPH 

(Sigma Aldrich), a commercially available stable free radical. 

In its radical form it has purple color and an absorption band 

at 517nm which become light yellow on reduction by an 

antioxidant compound.
 [21]

 Various concentrations of aliquot 

(0.2-1.2 mg/ml) of different fractions were added to freshly 

prepared 1.5mM DPPH solution. The reaction mixture was 

made up to a final volume of 1 ml using methanol and 

incubated in dark at room temperature for 20 min. 

Absorbance was taken at 517nm on UV-visible 

spectrophotometer (ELICO), using methanol as blank. 

Percentage of inhibition was calculated using the formula 

(ab. of blank - ab. of sample) / ab. of blank × 100. All other 

chemicals and solvents used were of analytical grade.  

b) Nitric oxide Assay: Nitric oxide generated from Sodium 

nitroprusside (SNP) was measured by Griess reagent by the 

method of Marcocci et al. 
[22]

 Various concentrations of 

crude extract (0.2-1.2 mg/ml) and SNP (10mM) in PBS (pH 

7.4) was incubated at 25ºC in a final volume of 3 ml for 150 

min. After incubation, 0.5 ml of test solution was mixed with 

0.5 ml of Griess reagent (1% sulphalinamide, 2% 

orthophosphoric acid and 0.1% naphthyl ethylene diamine 

dihydrochloride). Measured the absorbance of chromophores 

formed during the reaction at 546nm, immediately after 

adding Griess reagent. Inhibition of nitric oxide generation 

was estimated by comparing absorbance value of control 

with that of the test. 

c) Superoxide scavenging Assay: This assay was 

determined by NBT reduction method of Mc cord and 

Fridovich. 
[23]

 Evaluation was based on the capacity of 

extract to inhibit the photo reduction of riboflavin, which was 

detected by nitro blue tetrazolium (NBT). The reaction 

mixture contained EDTA (6µM) containing 3µg NaCN, 

riboflavin (0.12µM), NBT (50µM), various concentrations of 

the extract (0.2-1.2mg/ml) and phosphate buffer (pH-7.8) in a 

final volume of 3ml. Tubes were uniformly illuminated with 

an incandescent lamp for 15 min and the optical density was 

measured at 560nm before and after illumination. Percentage 

inhibition of superoxide generation was calculated by 

comparing the absorbance value of control with that of 

experimental tubes. Experiments were done in triplicate for 

each substance. 

RESULTS 

Various fractions obtained after successive soxhlet extraction 

with different solvents gave following results- PE fraction 

yielded a dark green sticky paste (4.97% w/w), CH fraction a 

greenish black solid residue (3.343% w/w), EA and MT 
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Table 1: Antimicrobial activity of different fractions (PE, CH, EA & MT) of Thevetia neriifolia (yellow form) leaf extracts against human skin pathogens 

(10mg/50µl/6mm well). 

Organisms PE CH EA MT +ve 

Gram-positive  bacteria  Gentamicin 
Staphylococcus aureus 0.00±0.00 9.00±0.00 11.00±0.00 10.33±0.58 19.67±0.58 

Streptococcus pyogenes 0.00±0.00 0.00±0.00 13.00±1.00 12.67±0.58 14.67±0.58 

Nocardia asteroids 0.00±0.00 9.67±0.58 15.67±1.52 11.33±1.15 22.00±0.00 
Gram negative bacteria  

Pseudomonas aeruginosa 9.00±0.00 0.00±0.00 14.00±0.00 11.33±1.15 29.00±1.00 

Proteus mirabilis 0.00±0.00 9.67±0.58 12.33±0.58 12.00±0.58 31.00±1.00 
Fungal strains  Fluconazole 

Candida albicans 0.00±0.00 0.00±0.00 15.33±0.58 11.50±0.71 11.33±0.58 
Trichophyton rubrum 0.00±0.00 9.00±0.00 17.67±0.58 10.50±0.71 13.67±0.58 

PE-Petroleum Ether, CH-Chloroform, EA- Ethyl Acetate, MT – Methanol. 

 
Table 2: Antimicrobial activity of different concentrations of CH fraction of Thevetia neriifolia (yellow form) leaf extracts against human skin pathogens 

(inhibition zone in mm) 

Organisms 
Concentration (mg/well) 

+ve 
0.5 0.25 0.05 0.025 0.0125 

Gram positive bacteria  Gentamicin 

S.  aureus 9.00±0.00 9.00±0.00 9.50±0.71 10.00±0.00 9.50±0.71 19.67±0.58 

S. pyogenes 0.00±0.00 8.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 14.67±0.58 

N. asteroids 12.00±0.00 11.00±0.00 11.00±0.00 12.50±0.71 14.50±0.71 22.00±0.00 

Gram negative bacteria   
P. aeruginosa 9.00±0.00 9.50±0.71 10.00±0.71 11.00±0.71 11.00±0.00 29.00±1.00 

P. mirabilis 12.00±0.00 11.00±0.00 11.00±0.00 11.00±0.00 11.00±0.00 31.00±1.00 

Fungal strains  Fluconazole 
C. albicans 12.00±1.73 15.33±0.58 18.67±1.15 19.00±1.00 14.50±0.71 11.33±0.58 

T. rubrum 8.00±0.00 8.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 13.67±0.58 

 

 
Fig. 1: a-d Antimicrobial activity of CH (0.5-0.0125mg/well) & EA (10mg/well) fractions of T. neriifolia leaf extracts. a) S. aureus b) N. asteroids c) C. 

albicans d) T. rubrum 

 

fractions yielded a brownish black sticky matter (1.336% 

w/w) and brown semisolid residue (0.763% w/w) 

respectively. Crude methanol residue was solid brown with a 

yield of 2.58% w/w. Antibacterial drugs either kills bacteria 

(bactericidal) or prevents the growth of bacteria 

(bacteriostatic).
 [24]

 Efficacy of active compounds was 

evaluated by measuring the growth inhibition zone produced 

by the drug, usually due to bacteriostatic activity. Studies 

conducted with four fractions of leaf extract was evaluated 

on seven human skin pathogenic microbes using agar well 

diffusion method revealed that PE fraction was inactive at all 

dozes against each pathogen. At higher dozes CH fraction 

was totally inactive, but EA fraction was good enough to 

fight against all bacteria and fungi. Zone of inhibition at 

upper concentration (10 mg/well) gave better impact ranging 

from 11-18mm against all microbes (Table 1) to EA fraction. 

Among tested bacteria, N. asteroids and P. aeruginosa 

showed better activity. Good susceptibility was recorded by 

both fungal species C. albicans and T. rubrum to this fraction 

with a maximum inhibition zone of 15.33±0.58 and 

17.67±0.58mm respectively. Methanol fraction responded 

moderately against all pathogens with inhibition zones 

ranging from 10-13 mm. A remarkable sensitivity showed by 

most of the organisms towards CH fraction at very low 

concentrations (10-0.25 mg/ml or 0.5-0.0125 mg /50µl/well) 

was presented in Table 2. At a concentration of 0.025-0.0125 

mg/well, sensitivity of pathogen was higher especially for S. 

aureus, N. asteroids and C. albicans (Fig. 1 a-c) than the 

preceding (0.5-0.25 mg/well) dose. 

Antioxidant activity of the leaf extracts was evaluated on the 

basis of radical scavenging effect of stable DPPH free 

radical, superoxide radical and nitric oxide radical. Among 

successive fractions, MT and EA was found to be the most 

effective solvents in extracting antioxidant compounds more 

efficiently (IC50-0.72 & 0.81 mg/ml) than the other two. 

More than 1mg of CH and PE fractions were required to 

reduce 50% DPPH free radical available in the reaction 

mixture (Fig. 2). Likewise, in crude MT extract, active 

principles needed to neutralize 50% free DPPH radicals were 

low (IC50-0.46 mg/ml) when compared to super oxide and 

nitric oxide radicals (IC50 values of O
2
-0.91 mg/ml, NO-0.88 

mg/ml). These two assays showed almost similar trends in 

scavenging free radicals. Cold methanol extract exhibited 

better NO scavenging activity in-vitro in a dose dependent 

manner and reached a peak of 80% at a concentration of 1.2 

mg/ml. A comparative evaluation of antioxidant assays of 

crude MT extract was presented in Fig. 3 indicated that it has 

highest scavenging activity of DPPH radical than superoxide 

and nitric oxide radicals. 
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Fig. 2: DPPH Assay of T. neriifolia leaf PE, CH, EA & MT fractions 

with IC50 values (PE >1.2, CH- 1.04, EA-0.81, MT-0.72 mg/ml) 

 
Fig. 3: Antioxidant assays of T. neriifolia 70% cold methanol leaf extract 

(IC50 Values of SOD – 0.91 mg/ml, NO-0.88 mg/ml, DPPH – 0.46 mg/ml) 

 

DISCUSSION 

In many countries, incidence of high frequency of certain 

skin infections is not regarded as a significant health problem 

in the development of public health strategies because of low 

level of severity and lethality. Skin infections mentioned 

here, include common disorders of exclusively the superficial 

layers of skin that are affected by bacteria and fungi. Various 

herbal drugs were effectively used in the treatment of many 

skin diseases like wounds, impetigo, carbuncle, cellulites and 

candidiasis caused by S. aureus, E. coli, P. aeruginosa and C. 

albicans. 
[25]

 The 95% alcohol extract of Thevetia leaf proved 

to be active against various pathological strains including 

Klebsiella pneumonia, P. aeruginosa, E. coli, S. aureus and 

C. albicans. 
[26]

 Phytochemical analysis of methanol crude 

extract of Thevetia leaf showed the presence of secondary 

metabolites like alkaloids, flavonoids, saponins, glycosides, 

tannins and phenolic compounds
 [27]

, which may be 

responsible for the potent antimicrobial activities shown by 

these extracts. Sensitivity shown by all strains especially 

gram positive N. asteroids and gram negative P. aeruginosa 

towards EA fraction proved the efficacy of plant in removing 

cutaneous infections such as folliculitis, carbuncle and other 

inflammations. Kareru et al 
[28]

 prepared a skin care herbal 

lotion using Thevetia seed oil against bacteria S. aureus and 

E coli. Other therapeutic uses like antihemorrhoidal, 

antiarthritic, antirheumatic 
[29]

 and insecticidal properties of 

T. peruviana leaf, stem and roots were also reported. 

Flavanone and flavanol glycosides from the leaves showed 

HIV-1 reverse transcriptase and HIV-1 integrase inhibitory 

activities 
[30]

, proved that the plant is a vast repository of 

many powerful drugs. 

Fungal infections of the skin, also known as ‘mycoses’ are 

generally mild. Superficial fungal infections affect outer 

layers of the skin, nails and hair and the main group that 

causes superficial fungal infections are dermatophytes 

(tinea), Candida and moulds. The highest sensitivity shown 

by T. rubrum towards EA fraction confirmed the use of leaf 

extract to eradicate ring worm by traditional practitioners in 

the form of paste or any other external applications. Both CH 

and EA fractions were equally effective in wiping out the 

most common infectious fungus, C. albicans at lower and 

higher concentrations, as observed by the sensitivity shown 

in the assays. Results supports the finding of Hammuel et al, 

that the methanol fraction of seed oil showed strong activity 

against C. albicans, an organism that affects the mucous 

membrane of mouth and vagina, also indicated the efficiency 

of plant against infections caused by this microbe. Previous 

studies revealed the notable efficacy of flower and fruit rind 

extracts 
[31-32]

 in retarding the growth of these microbial 

strains more effectively. 

Antioxidant evaluation of four successive extracts and one 

crude extract of Thevetia leaves was conducted using DPPH, 

NO and super oxide free radical scavenging assays. In living 

systems continuously generating free radicals often cause 

extensive damage to living tissues and biomolecules leading 

to various disease conditions like cancer, aging, cataract, 

cardiovascular and neurodegenerative diseases. 
[33]

 All 

fractions of hot extract showed moderate DPPH scavenging 

activity, revealed that isolation of each soluble compound 

having radical scavenging property was not completed 

through a single extraction method. Hence, extraction 

efficiency is an important factor in quantification of 

antioxidant activity. Higher temperature facilitates extraction 

of more compounds from samples, as observed from the 

better activity of antioxidants in each successive sample. 

The NO generated from SNP reacts with oxygen to form 

nitrite. Molecules in the extract compete with oxygen to 

inhibit the formation of nitrite, revealed that the extract has 

potent scavenging power of NO. The present results revealed 

that crude extract was a direct scavenger of NO, so can 

inhibit the pathological conditions caused by the excessive 

generation of NO, and its oxidation product, peroxinitrite in 

reducing the NO induced damage to macromolecules. An 

excess NO was known to damage the immune system and 

deteriorate health. 
[34]

 Similarly, antioxidants present in cold 

extract can scavenge harmful super oxide anions that affect 

cellular components, thus protecting the system from cellular 

and tissue damage. These in-vitro assays indicate that this 

plant extract is a significant source of natural antioxidants, 

which might be helpful in preventing various diseases related 

to oxidative stresses.  

Present study was undertaken to assess the in-vitro 

antimicrobial activity of seven human pathogenic microbes 

that cause common skin diseases. Our observations support 

folklore use of this plant in treating various skin related 

infections. These crude extracts contain potent antimicrobial 
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agents which can be exploited for better economic and 

therapeutic utilization in developing new drugs against skin 

pathogens. Plant based skin care products offer a natural 

alternative against synthetic chemicals. Hence, active 

principles can perform as an ingredient in cosmetics and 

therapeutics for skin care. Of course, the antibacterial and 

antioxidant principles in this plant might have helped people 

in curing majority of skin diseases, if formulations were 

applied in proper dosages.  
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