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Background: The resistance of bacteria to conventional antibiotics has been of great concern 

worldwide. This has prompted the need to explore alternative natural sources, such as plants, for safer, 

cheaper and more effective therapies. The use of medicinal plants in wound care is a common practice 

in traditional medicine. Therefore, the methanol extracts of three lower plants (Nephrolepis biserrata 

(Fam: Nephrolepidaceae), Platycerium stemaria (Fam: Polypodiaceae), and Platycerium angolense 

(Fam: Polypodiaceae)) were assessed for their antimicrobial activities against some wound pathogens.

Methods: Wound swabs were collected from twenty patients presenting with wounds at the University 

Health Centre in Ile-Ife, cultured and the bacteria isolated were identified using conventional 

biochemical tests. Antimicrobial Susceptibility Test (AST) was carried out on Mueller-Hinton agar 

using the disk-diffusion method. The Minimum Inhibitory Concentrations (MIC) of methanol plants' 

extracts against the identified bacteria were determined using the broth micro-dilution technique.

Results: Among the 20 bacteria isolated, 55% and 45% were Gram-positive and Gram-negative, 

respectively. The most common was Micrococcus luteus (25%), then Staphylococcus aureus (20%), 

Pseudomonas aeruginosa (15%), Bacillus spp. (10%), Enterobacter aerogenes (10%), Proteus  

mirabilis (10%), Escherichia coli (5%), and Klebsiella pneumoniae (5%). The methanol extract of N. 

biserrata showed the highest antimicrobial activity. However, all the isolates that were resistant to 

azithromycin antibiotic were not susceptible to all the extracts of the 3 selected plants.

Conclusion: N. biserrata and Platycerium spp. leaves could be useful in the management of wound 

infections as they exhibited antimicrobial activity against isolated wound pathogens. The results from 

this study support the ethnobotanical use of the plants in wound treatment
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O R I G I N A L 

A R T I C L E

INTRODUCTION: A wound is any physical harm to the 

body, usually resulting from a blow, cut, or other impact that 
1interferes with the skin's natural structure and function . 

Wound can be acute or chronic; closed or open depending 

on the underlying reason for wound formation and the 
2physiology of wound healing . Unlike the acute wound 

which usually results from sudden trauma or surgery, heals 

in a timely and orderly manner, and progress through the 

expected stages of wound healing, the most common 

aetiology of chronic wounds include diabetes mellitus, 

autoimmune illnesses, hypoxia, trauma, and poor care 
3during the early phases of wounding . Impaired wound 

healing is a common and important problem in individuals 

with diabetes mellitus because it can result in pressure, 
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venous, and foot ulcers. As a result, there is a higher chance 

of serious consequences, including infection and 
4amputation with diabetic wounds . According to studies, 

wound infections account for 70–80% of surgical patients' 

deaths and constitute one-third of nosocomial infections. 

These infections are linked to high patient morbidity and 

mortality, particularly in low and middle-income countries 
5(LMICs) . The most common Gram-positive bacteria 

known to cause wound infections are Enterococcus, 

Coagulase-negative  Staphylococci (CoNS), and 

Staphylococcus aureus. Examples of Gram-negative 

bacteria are Acinetobacter, Proteus spp., Escherichia coli, 
6Klebsiella pneumoniae, and Pseudomonas aeruginosa . 

Some fungi, such as Candida albicans, Candida 

parapsilosis, Malasezzia restricta, and Curvularia lunata, 
7are also involved . Infected wounds may require the use of 

antibiotics for treatment. However, the use of antibiotics in 

wound treatment has been correlated with increased 
8antibiotic resistance in hospitals and communities . This 

has necessitated the use of medicinal plants in the treatment 

of wounds. However, some lower plants such as 

Nephrolepis biserrata, Platycerium stemaria and 

Platycerium angolense (Figure 1) have been used 

traditionally for their wound healing property while 

scientific reports supporting these reported ethnobotanical 

uses are limited. This study therefore aimed at evaluating 

the antimicrobial activity of these selected lower plants 

against some wound pathogens.  

Methods:

Ethics approval and consent to participate: Ethical 

clearance with HREC No: IPH/OAU/12/1738 was obtained 

from the Health Research Ethics Committee of Obafemi 

Awolowo University, Ile-Ife, Nigeria before the 

commencement of this work.

Study Area

The study was carried out at the Department of 

Pharmaceutical Microbiology, Faculty of Pharmacy, 

Obafemi Awolowo University (O.A.U), Ile-Ife.

Collection of Samples

Twenty wound swabs were collected from patients 

presenting with wounds that had been judged as infected by 

the presence of purulent material at the O.A.U health centre 

after obtaining ethical clearance from the Health Research 

Ethics Committee of the University. Patients that were 

visiting the health centre for the first time with fresh wounds 

were excluded from the study. The swabs were suspended 
oin 5 mL peptone water and incubated for 24 h at 37 C.  The 

overnight grown cultures were streaked on sterile nutrient 
oagar plates and incubated at 37 C for 24h. The distinct 

colonies obtained were characterized using conventional 
9biochemical tests . The identified bacterial isolates were 

ostored on agar slopes and stored at 4 C until needed.

Antibiotic susceptibility

This was done according to Kirby-Bauer disk diffusion 

method using the Clinical and Standard Laboratory 
10Institute guidelines . Briefly, about 4 colonies of the 

bacterial cells were dissolved in 10mL sterile distilled water 

and the turbidity adjusted to 0.5 McFarland standard. The 

resulting bacterial suspension was spread onto the oven-

dried Mueller-Hinton agar surface contained in a petri dish 

using a sterile swab stick. The antibiotic disc was placed 

onto the Mueller-Hinton surface to make contact with the 

bacterial cells with the aid of a sterile forceps. The plates 
owere incubated at 37 C for 24h after which the zone of 

inhibition to each antibiotic was measured and recorded. 

Based on the value, each bacterium was classified as 

sensitive, intermediate or resistant according to the Clinical 

Figure 1: Pictures of Nephrolepis biserrata, Platycerium stemaria and Platycerium angolense
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10and Standard Laboratory Institute guidelines . Each 

antibiotic disc was composed of AS: Ampicillin/Sulbactam 

(20µg); BA: Co-trimoxazole (25µg), C: Cefotaxime 

(30µg); PT: Piperacillin/Tazobactam (110µg); C: 

Chloramphenicol (30µg); CP: Ciprofloxacin (30µg); CR: 

Ceftriaxone (30µg); TE: Tetracycline (30µg); OF: 

Ofloxacin (5µg);  GM: Gentamicin (10µg);  AT: 

Azithromycin (1µg); LE: Levofloxacin (5µg).

 Plant Collection and Authentication

The leaves (fronds) of Nephrolepis bisserata were collected 

at the Oil Palm plantation before Opa Dam, along Road 7, 

Obafemi Awolowo University. The leaves of Platycerium 

stemaria and Platycerium angolense were collected behind 

Oduduwa Hall Lecture Theatre, Obafemi Awolowo 

University. The plants were identified by Dr. (Mrs.) R.A. 

Bamigboye and authenticated at the Faculty of Pharmacy 

herbarium by Mr. I.I. Ogunlowo of the Pharmacognosy 

Department, Obafemi Awolowo University. Specimens 

with Voucher numbers FPI 2320, FPI 2319 and FPI 2321 

were deposited for Nephrolepis biserrata, Platycerium 

stemaria and Platycerium angolense, respectively.

Plant Preparation and Extraction

͒Briefly, 200 g each of the plant species (Nephrolepis 

biserrata, Platycerium stemaria and Platycerium 

angolense) were separately collected, air-dried, powdered 

and macerated in 2 L of absolute (99.8%) methanol each for 

72 hours with intermittent shaking. The resultant extract 

was filtered using a whatmann no 1 filter paper and the 

filtrate was concentrated in-vacuo using a rotary evaporator 

and weighed.

D e t e r m i n a t i o n  o f  t h e  m i n i m u m  i n h i b i t o r y 

concentrations (MICs) of the extracts

The minimum inhibitory concentrations (MIC) of the plant 
10extracts were determined using the microdilution method . 

5Briefly, the bacterial  inoculum of 5 x 10  colony forming 

units per mL (CFU/mL) was added to a microplate 

containing dilutions of the extract solution (0.1953 - 100 

mg/mL), absolute (99.8%) methanol (vehicle control), or 

streptomycin (1 mg/mL; positive control). Bacterial growth 

was assessed using 0.2 mg/mL resazurin solution and the 

microplates were incubated at 37°C for 1 hour. MIC was 

defined as the lowest concentration of a given treatment that 

inhibits bacterial growth. 

Phytochemical Screening

Each plant extract was analysed for the presence of 

phytochemicals such as alkaloids, flavonoids, glycosides, 

tannins, saponins, phenols, terpenoids using standard 
11procedures . 

Test for Tannins 

About 200 mg of the crude plant extract was boiled with 10 

mL of distilled water; and 0.1% Ferric chloride was added 

to the mixture; which was then observed for blue-black 

coloration indicating the presence of tannins. 

Test for Alkaloids 

The plant extract was dissolved in 100 mL of water, filtered, 

and heated in steam with 2 mL of the filtrate and three drops 

of 1% HCl. Then, 1 mL of the heated mixture was combined 

with 6 mL of the Mayer-Wagner reagent. The appearance of 

a cream or brown-red colored precipitate indicated the 

presence of alkaloids. 

Test for Saponins 

About 0.5 milliliters of the extract and 5 mL of distilled 

water were combined and agitated. Then, the formation of 

foam confirmed the presence of saponins. 

Test for Flavonoids and Glycosides 

200 mg of the plant extract was mixed with 10 mL of 

ethanol and filtrated. Two mL of the filtrate, concentrated 

HCl, and magnesium ribbon were mixed. The formation of 

a pink or red color indicates the presence of flavonoids. The 

formation of a yellowish colour upon adding 1mL of 

distilled water and NaOH to 0.5mL of the crude plant 

extract indicated the presence of glycosides. 

Test for Steroids 

About 1 mL of the crude extract was mixed with 10 mL of 

chloroform and 10 mL of sulfuric acid, and the formation of 

the bilayer (red top layer and greenish bottom layer) 

revealed the presence of steroids. 

Test for Terpenoids 

The presence of terpenoids was determined by the 

formation of a reddish-brown colour in the test for 

terpenoids, which included mixing of 0.5 mL of crude 

extract with 2 mL of chloroform and 3 mL of sulfuric acid.

Test for Phenols 

About three drops of FeCl , and 1 mL of K Fe (CN ) were 3 2 6

added to 1 mL of the extract. The formation of greenish blue 

colour confirmed the presence of phenol.
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Results

Table 1:  The percentage distribution of bacterial isolates from wound swabs 

Organisms  Number of Isolates  Percentage distribution (%)  

Bacillus subtilis  2 10% 

Enterobacter aerogenes  2 10% 

Escherichia coli  1 5% 

Klebsiella  pneumo niae 1 5% 

Micrococcus luteus  5 25% 

Proteus mirabilis  2 10% 

Pseudomonas aeruginosa  3 15% 

Staphylococcus aureus  4 20% 

TOTAL  20 100% 

The percentage distribution of bacterial isolates associated with wound swab is as shown in Table 1. Micrococcus luteus and 

Staphylococcus aureus were the predominant bacterial species with percentage occurrence of 25 and 20%, respectively. 

However, Escherichia coli and Klebsiella pneumoniae had the least percentage of 5% each.  

Table 2: Percentage distribution of antibiotic susceptibility profiles of isolated wound pathogens 

Organisms  AS 

(%)  

BA 

(%)  

CF 

(%)  

PT 

(%)  

C 

(%)  

CP 

(%)  

CR 

(%)  

TE 

(%)  

OF 

(%)  

GM 

(%)  

AT 

(%)  

LE 

(%)  

Bacillus spp.   

(n = 2)  
50  50  50  50  100  50  100  100  100  100  50  100  

Enterobacter 

aerogenes  

(n = 2)  

50  100  50  100  100  100  0  100  100  100  50  100  

Escherichia coli (n 

= 1) 
100  100  100  100  100  100  100  0  100  100  100  100  

Klebsiella 

pneumoniae  
(n = 1)  

100  0  0  100  100  100  0  100  100  100  100  100  
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KEYS: AS: Ampicillin/Sulbactam (20µg); BA: Co-trimoxazole (25µg), CF: Cefotaxime (30µg); PT: 

Piperacillin/Tazobactam (110µg); C: Chloramphenicol (30µg); CP: Ciprofloxacin (30µg); CR: Ceftriaxone (30µg); TE: 

Tetracycline (30µg); OF: Ofloxacin (5µg); GM: Gentamicin (10µg); AT: Azithromycin (1µg); LE: Levofloxacin (5µg).

Table 2 shows the percentage distribution of the susceptibility profiles of the isolated wound pathogens to antibiotics. All the 

organisms displayed varying susceptibilities to antibiotics used for the study. While all the Enterobacter aerogenes 

displayed absolute resistance to ceftriaxone (CR), absolute resistance was displayed by E. coli to tetracycline (TE). 

However, all the strains of Klebsiella pneumoniae isolated were resistant to cotrimoxazole (BA), cefotaxime (CF) and 

ceftriaxone (CR). All the strains of Proteus mirabilis isolated, on the other hand, were resistant to Ampicillin/Sulbactam 

(AS) and azithromycin (AT) while all the Pseudomonas aeruginosa strains isolated were resistant to cefotaxime. 

Suffice it to say that some of the wound pathogens had multiple antibiotic resistance showing resistance to 3 or more 

different antibiotics used for the study. 

Micrococcus luteus 
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50
 

100
 

100
 

75
 

100
 

50
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Table 3: The minimum inhibitory concentrations (MICs) of the methanol extracts of Nephrolepis biserrata, 

Platycerium stemaria and Platycerium angolense against isolated wound pathogens  
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Table 3 shows the minimum inhibitory concentrations of the methanol extracts of Nephrolepis biserrata, Platycerium 

stemaria and Platycerium angolense against isolated wound pathogens. No MIC was recorded where the organism 

displayed equal susceptibility to the extract and the solvent control. N. biserrata was active against 2 of the 3 strains of Ps. 

aeruginosa, 1 of 2 Proteus mirabilis, 1 of 2 Bacillus subtilis, and 2 of 4 S. aureus. However, all the strains of Enterobacter 

aerogenes and Micrococcus luteus isolated in the study were susceptible with no activity recorded against E. coli and K. 

pneumoniae, respectively. Platycerium stemaria showed activity against P. aeruginosa (1 of 3), E. coli, Micrococcus luteus 

(2 of 5) and S. aureus (1 of 4). It has no activity against P. mirabilis, K. pneumoniae, Enterobacter aerogenes and Bacillus 

subtilis. While no activity was recorded for Platycerium angolense against Proteus mirabilis and Bacillus subtilis, it 

displayed activity against P. aeruginosa (2 of 3), Enterobacter aerogenes (1 of 2), E. coli, K. pneumoniae, Micrococcus 

luteus (3 of 5), and S. aureus (1 of 4).  

The range of MIC of Nephrolepis biserrata, Platycerium stemaria and Platycerium angolense is also shown in Table 3. 

While Nephrolepis biserrata has activity against thirteen (13) of twenty (20) isolates with MIC between 3.125 and 25 

mg/mL, Platycerium stemaria and Platycerium angolense have activity against five (5) and ten (10) isolates, respectively. 

However, the MIC of P. stemaria ranged between 3.125 and 12.5mg/mL while that of P. angolense ranged between 3. 125 

and 25mg/mL. 
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Table 4: Qualitative phytochemical constituents of the plant extracts

Table 4 shows the distribution of phytoconstituents in the 3 selected lower plants. While none of the plants had alkaloids and 

glycosides as phytoconstituents, all the selected plants studied had flavonoids, saponins and phenol. However, while only 

the Platycerium stemaria did not contain tannins, only the Nephrolepis biserrata did not contain terpenoids. 

Discussion: 

Physical, chemical or mechanical agents can cause a loss of 

integrity and normal functions of the skin resulting in a 
12-14wound . A wound that has not yet progressed through the 

sequential stages of healing and takes between 7 and 10 

days to heal is considered an acute wound while chronic 

wounds do not progress through the normal stages of 

healing and are not repaired in an orderly and timely 
15manner . One of the determinants of wound healing 

timeline is the wound infection. An infected wound affects 

the quality of life, and compromises the wound's healing 
16rate . Wound infections represent one third of nosocomial 

infections among surgical patients and are responsible for 
16-1870–80% of mortality . Wound infections are associated 

with morbidity and mortality in patients especially in 
16,17,19developing countries, regardless by the type of wound . 

Several species of microorganisms have been reported to be 

associated with wound infections.

In this study, eight (8) species of bacteria were isolated. 

They include E. col i ,  Klebsiel la  pneumoniae, 

Pseudomonas aeruginosa, Enterobacter aerogenes, 

Proteus mirabilis, Micrococcus luteus, Bacillus subtilis and 

Staphylococcus aureus (Table 1). Some of these bacterial 

isolates have been reported by several authors. For 
20instance, Puca et al.   reported the association of 

Pseudomonas aeruginosa, Escherichia coli, Proteus 

mirabilis, Acinetobacter baumannii/haemolyticus and 

Staphylococcus aureus with wounds in their study in Italy.    

However, while the percentage occurrences of Gram-

negative and Gram-positive were 57.9 and 36.6, 

respectively in their study, the percentages were 45 and 55, 

respectively in this study. Moreover, fungi as Candida 

albicans, Candida glabrata, Candida parapsilosis, and 

Candida stellatoidea were also reported in their study. In a 
21similar vein, Appapalam et al.  reported the presence of 

Pseudomonas aeruginosa, Escherichia coli, Proteus spp, 

Acinetobacter spp, Enterobacter spp, Klebsiella 

pneumoniae,  Citrobacter spp, K. oxytoca ,  and 
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Stenotrophomonas spp as Gram-negative wound pathogens 

while Gram-positive bacteria such as Staphylococcus 

aureus, Bacillus subtilis, Enterococcus faecalis, 

Corynebacterium spp, and Streptococcus dysgalactiae 

were also identified in their study involving wound sites of 
22diabetic foot ulcer patients. Dau et al.  reported the 

presence of Acinetobacter spp., coagulase-negative 

staphylococci, Escherichia coli, Pseudomonas aeruginosa 

and Klebsiella spp during their analysis of surgical wound 

infections of 1200 patients injured during the Libyan 
23conflict in 2011. Odedina et al.  reported Staphylococcus 

aureus, E. coli and P. aeruginosa as bacterial isolates from 

wound infections at Federal medical Centre, Bida, Niger 
24State, Nigeria. Gadzama et al.  identified Staphylococcus 

aureus, E. coli, Klebsiella spp, Proteus spp and P. 

aeruginosa as wound pathogens from their work at the 

University of Maiduguri Teaching Hospital, Maiduguri, 

Nigeria. In this study, Micrococcus luteus  and 

Staphylococcus aureus were the predominant Gram-

positive bacteria isolated with 25 and 20% occurrence 

respectively. These two organisms are structurally similar 

but phylogenetically different. While M. luteus is strictly an 

obligate aerobe capable of producing acid from glucose 

only aerobically, S. aureus is a facultative anaerobe which 

can produce acid from glucose both aerobically and 

anaerobically. Also, while M. luteus is oxidase positive, S. 

aureus is oxidase-negative. M. luteus is found in a range of 
25,26 27,28 29,30habitats such as soil , sea water , fresh water  and 

31,32surfaces such as clothing and human skin . However, S. 

aureus is found on the skin surface, being its natural habitat. 

The strong association between the two species of bacteria 

and skin surfaces may be responsible for their being the 

predominant wound pathogens in this study. On the other 

hand, Pseudomonas aeruginosa was the predominant 

Gram-negative bacterial species isolated in this study. P. 

aeruginosa has been implicated in chronic wounds as its 

virulence factors have been reported to alter the ability of a 

wound to heal. The attributes of P. aeruginosa to delay 

wound healing include its capacity to (i) enhance the 

virulence of other pathogens with which it cohabitate the 
33,34same wound site , (ii) alter the pharmacodynamics of 

35,36antibacterials directed at other organisms , and (iii) 
34,37influence the structure of polymicrobial biofilms .

The treatment of wounds is of great importance to human 

health as delay or lack of healing of wound may have social 

implications on the lives of the patients and their families, 

and results in the prolongation of treatment time, increased 
38,39cost of treatment, and increased hospital visits . The 

success of infected wound treatment using antibiotics lies 

on the infected organisms being susceptible to the antibiotic 

of choice. 

In this study, susceptibility profiles of the isolated bacteria 

to conventional antibiotics were evaluated. The organisms 

displayed varying susceptibilities to the same and/or 

different antibiotics used in the study (Table 2).  

Mechanisms of action of these antibiotics involve 

inhibition of any of the processes of DNA replication, 

protein biosynthesis, cell wall biosynthesis and folic acid 
40metabolism . In this study, Piperacillin/Tazobactam and 

chloramphenicol are the drugs of choice as far as 

susceptibility profile study is concerned. Piperacillin 

inhibits cell wall synthesis by binding to bacterial cell 

membranes while Tazobactam inactivates bacterial beta-

lactamase thereby protecting piperacillin from enzymatic 

degradation, extends its spectrum of activity, and prevents 

bacterial overgrowth. Resistance to this drug combination 

can be driven through hyperproduction of beta-lactamase 

enzyme.

Chloramphenicol, on the other hand, is a bacteriostatic 

antibiotic that binds to the 50S ribosomal subunit and 

inhibits the peptidyltransferase step in protein synthesis. 

Resistance to chloramphenicol is mostly due to inactivation 

of the antibiotic by a chloramphenicol acetyltransferase 

(CAT) enzyme that acetylates the antibiotic.

However, improper wound care using antibiotics can lead 

to more problems in patients. Example of such problems is 

the development of resistance by the infecting organisms to 

antibiotics. An increased resistance to antibiotics by wound 

pathogens has necessitated the search for more effective 

and efficacious antimicrobials from plant source. 

According to the World Health Organization (WHO), it is 

estimated that almost 80% of the world's population uses 

traditional practices as health treatment; of these, 85% use 
41plant remedies .

While some medicinal plants have been evaluated for their 

wound healing property, lower plants as Nephrolepis 

biserrata, Platycerium stemaria and Platycerium 

angolense have not been evaluated although there are 

reports of their ethnobotanical uses for wound healing. 

One of the properties often associated with agents used for 

wound healing is the antimicrobial activity, among others. 

Antimicrobial activity is often quantified using the 

minimum inhibitory concentration (MIC) which has been 

defined as the minimum concentration of an antimicrobial 

agent that will prevent the growth of a named organism 

under specified conditions. This implies that MIC varies 

with the concentration of the antimicrobial agent, number 

and nature of the organism and conditions of the test, among 

Page		|		286THE   NIGERIAN   JOURNAL   OF   PHARMACY   |   VOL. 59,  ISSUE (1)   2025



other variables. The lower the MIC, the higher the potency 

of the agent. 

In this study, antimicrobial activity of the methanol extracts 

of the 3 selected lower plants against the isolated wound 

pathogens was evaluated (Table 3). While Nephrolepis 

biserrata had activity against 65% of the isolates with MIC 

between 3.125 and 25 mg/mL, Platycerium stemaria and 

Platycerium angolense had activity against 25% and 50% 

of the isolates, respectively. However, the MIC of P. 

stemaria ranged between 3.125 and 12.5mg/mL while that 

of P. angolense ranged between 3.125 and 25mg/mL.

However, the study noted a correlation between 

azithromycin resistance and susceptibility to the activity of 

the 3 selected lower plants studied as all the isolated wound 

pathogens (2B, 8A, 17 & 19) that were resistant to 

azithromycin were also not susceptible to the methanol 

extracts of the 3 plants. One of the ways by which resistance 

to azithromycin can be developed is through decreased 
42uptake of drugs via increased extrusion by efflux pumps . 

The efflux pumps are the membrane proteins that export the 

antibiotics out of the cell and keep its intracellular 

concentrations at low levels. Efflux pumps affect all classes 

of antibiotics and vary in both their specificity and 

mechanism. 

Antimicrobial activity of plant extracts has been attributed 

to the presence of effective antimicrobial phytochemicals at 

concentrations enough to prevent the growth of pathogens 

or to kill them. 

In this study, phytochemical analysis of methanol extracts 

of the 3 selected lower plants was undertaken. The presence 

of flavonoids, Tannins, Saponins, phenol and terpenoids 

was established (Table 4). This finding is in agreement with 
43 44the reports of Ibiye et al.  and Bode and Oyedapo . 

However, the antimicrobial activity of all these 
45-48phytochemicals had been reported .

Conclusion:  The work concluded that methanol extracts of 

N. biserrata, Platycerium stemaria and Platycerium 

angolense leaves showed antimicrobial activity against 

isolated wound pathogens and could be useful in the 

management of wounds.  The results from this study 

support the ethnobotanical uses of the plants for wound 

treatment.
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