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Abstract       The present study was aimed at the evaluation of the 
antibacterial activity of the Urtica dioica L. leaves (Urticaceae), commonly 
known as stinging Nettle L, against four bacterial strains (Escherichia coli, 
Staphylococcus aureus, Micrococcus luteus and Enterococcus faecalis), using 
the disc diffusion method. The plant extracts were obtained by cold maceration 
using two organic solvents: acetone (Acetone Extract: AE) and ethanol 
(Ethanolic Extract: EE); as well as by aqueous maceration (Aqueous Extract: 
AqE). Our results confirm that both EA and EE extracts of nettle leaves have 
an inhibitory power on bacterial strains with a inhibition zone diameter ,varying 
from 6 to 10 mm, of which the Micrococcus luteus strain was the most 
sensitive to EA, contrary to the aqueous extract which did not reveal any 
inhibitory effect on all bacterial strains tested. In conclusion, Urtica dioica L. 
represents an important source of bioactive molecules and natural 
antibacterial agents that can be an excellent alternative to antibiotic therapy.   
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The bacterial resistance problem challenges 

the scientific communities to find novel natural 
antimicrobial agents by referring to plants used in the 
treatment of infectious diseases in traditional medicine. 
Medicinal plants are one source of a wide variety of 
biologically active compounds, but are still largely 
unexplored [9]. Currently, about 1/3 of the drugs in the 
commerce contains at least one plant-based substance 
[21]. Traditionally, worldwide, medicinal plants and 
their compounds have been suggested as a potential 
alternative of antibiotics against infectious diseases 
[25]. The structural diversity of the secondary 
metabolite has now positioned plants as a very 
promising source of natural antimicrobial agents [2]. 
Among the plants with many therapeutic virtues  
Urtica dioica (family Urticaceae) a spontaneous wild 
medicinal plant widely responded in Algeria known by 
the name "Hourriga", this plant is recommended to 
treat various pathologies namely: osteoarthritis, urinary 
infections, rheumatoid arthritis, Alzheimer, allergies, 
asthma, bronchitis, cough, gout, gingivitis, bleeding 
nose, early stages of prostate hypertrophy, tendonitis, 
neuralgia, kidney stones, haemorrhoids and capillary 
and dermal problems (eczema) ,colds, cough and liver 
insufficiency [1, 11, 19, 31]. In ethnopharmacology, 
several studies have proved cardiovascular, anti-
carcinogenic, anti-inflammatory, anti-proliferative, 
anti-diabetic, blood pressure, oxidative stress and anti-

hypertensive effects of Urtica dioica extracts  [30, 7]. 
Nettle leaves are used also as a green colorant in the 
food industry, due to their high chlorophyll content 
[27]. In addition, Urtica dioica plant is known for the 
quality of tensile fibers [5] and fiber boards production 
[3]. Nettle extracts from different solvents have been 
widely studied and shown antimicrobial activity 
against human pathogens [23, 32, 15]. Therefore, the 
present study was focused on antibacterial activity of 
various leaves extracts of Urtica dioica ,a wild 
medicinal plant of Tessala region (Algeria). 

 
Material and Method 
 
Plant choice  

This study was carried out on the Urtica 
dioica aerial part (leaves) ,before flowering during 
March 2021 (Figure.1) ,which botanical identification 
of the species Urtica dioica L. was made by the 
laboratory of plant taxonomy, department of 
environmental sciences, University Djillali Liabes, of 
Sidi-Bel-Abbes ;Algeria. After being harvested, the 
leaves are well washed, dried in the shadow in a well 
ventilated and dry environment. The dry plant material 
was then reduced to powder and stored in hermetically 
sealed jars for later use in the extracts preparation. 
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Fig. 1. Urtica dioica from Sidi-Bel-Abbes region (original photo) 
 
Sample and collection station 

The wild plant "Urtica dioica L." was 
collected in the Tessala Mountains region (25 km 

northwest of Sidi -Bel-Abbés) (Table 1). This choice 
was based on its frequent use by the local population in 
traditional medicine. 

 
Table 1

Bioclimatic study of the study areas 

  T: temperature; P: Precipitation 
 
Micro-organisms used 

Four strains common in human pathology, 
from two different Gram (positive and negative), were 

selected, and stored at 5°C in previously sterilised 
tubes containing10 ml of nutrient agar (Table 2). 

 
Table 2 

The bacterial strains tested against Urtica dioica 
N° Bacteria Gram type Family 
1 EC : Escherichia coli ATCC 25922 (Gram-) Enterobacteriaceae 
2 E : Enterococcus faecalis ATCC 29212 (Gram+) Enterococcaceae 
3 S : Staphylococcus aureus ATCC 25923 (Gram+) Micrococcaceae 
4 M : Micrococcus leteus ATCC 4698 (Gram+) Micrococcaceae 

ATCC (American Type Culture Collection) 
 
Methodology 
Preparation of the different extracts  
Aqueous extraction 

The method of [24] was adopted, which 
consists of macerating (10gr) of the plant powder in 
100 ml of distilled water under magnetic stirring for 24 
hours at room temperature with protection from light. 
The aqueous extract (AqE) of the Urtica dioica L 
leaves was collected after three filtration of the mixture 
using a Wattman filter N°1, then concentrated and 
stored at +4°C for microbiological analysis. 
 
Organic solvent extraction 

Solvent extraction was performed using two 
solvents of different polarity: ethanol and acetone. Our 
extracts were prepared by macerating 10g of Urtica 
dioica L. leaf powder in 100 ml of 70% 
ethanol/acetone under stirring for 24 hours at room 
temperature and protected from light [17].The mixture 

was filtered three times using Wattman filter No.1.The 
obtained filtrate was evaporated to dryness using a 
rotary evaporator (Heidolph instruments). The resulting 
extract was then placed in an oven at 40°C, in a tared 
dish to evaporate the remaining solvent. The obtained 
extract was stored at +4°C until use .As a result, three 
different extracts were obtained: AqE: aqueous extract; 
EE: ethanolic extract; AE: acetone extract. 
 
Estimation of the antibacterial activity of the Urtica 
dioica L. leaves 
Subculturing and strains purification 

Before performing the antibacterial tests, three 
consecutive replicates were performed for each strain. 
Firstly, in order to evaluate the antibacterial activity 
realized on a young culture of 18 to 24 hours 
(exponential phase of growth), we performed a 
revivification of the strains in BHIB broth (Brain Heart 
Infusion Broth) for 24 hours at 37°C.  

Stations Latitude  
(UTM) 

Longitude 
(UTM) 

Altitude 
(m) 

T 
(C°) 

P 
(mm) 

Wind 
speed Km 

/H 

   Climate 

Tessala 3526978 0076408 1061 27,2 427 21 Semi-arid 
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The second subculture was then transferred to 
a selective medium to promote the absolute dominance 
and growth of a single microbial germ. After 
incubation at 37°C for 24 hours, Gram staining and 
microscopic examination at x1000 magnifications were 
performed. They allowed the observation of the 
grouping mode, the bacterial cell shape as well as the 
Gram type. Gram staining was performed according to 
the method described by [10]. The third and final 
subculture was performed on solid medium (nutrient 
agar) the previous day of the antibacterial test. The 
mixture was incubated at 37°C for 18 hours in order to 
have bacterial cells in their exponential growth phase. 
 
The inoculum preparation 

Bacterial suspensions are prepared from 
strains previously subcultured on Nutrient Agar. A few 
well-isolated and identical colonies of each of the 
bacterial strains to be tested are removed with a 
platinum loop which was then discharged into 10 ml of 
sterile distilled water. After the suspensions have been 
homogenised, the optical density was measured using a 
spectrophotometer set at a wavelength of 625nm. This 
optical density must be between 0.08 and 0.1, which 
was equivalent to 0.5 Mc Farland, which corresponds 
to a concentration of 106 to 107 CFU/mL. It should be 
noted that the inoculum could be adjusted by adding 
either culture if it is too low or sterile physiological 
water if it is too high [13]. 
 
Preparation of Urtica dioica extracts dilutions 

The different extracts were solubilised in 
dimethyl sulphoxide (DMSO), 450 mg of each extract 
was introduced into a sterile test tube to which 1 ml of 
DMSO was added. The tubes were vigorously vortexed 
until the prepared solution became homogeneous. 
These stock solutions are progressively diluted in 
DMSO in order to prepare a dilution range (25%, 50%, 
75% and 100%) for each extract [22]. 
 
Microbiological tests: agar diffusion method 

The bacteria sensitivity test is realized by the 
agar diffusion method, also known as the disc method 
[8; 6]; whose principle is based on the use of the agar 
diffusion method, also known as the disc method. The 

principle was inspired by the antibiogram, which aims 
to test the sensitivity of bacterial strains by diffusion of 
the extract onto the solid medium, thus creating a 
concentration gradient between the compound and the 
targeted microorganism. In sterile Petri dishes, 20 ml 
of agar (Muller Hinton) are introduced and left for 20 
minutes. After solidification, on each culture medium 1 
ml of bacterial suspension of 108 CFU/mL (Colony 
Forming Unit) was inoculated on the whole surface 
[28].After the dishes were dried, the agar was 
perforated. The wells are filled with 30µl of different 
dilutions of the extract; and 30µl of DMSO as a control 
are added to each well with a micropipette. The dishes 
were incubated for 24 h to 48 h at 37 °C. 
  
Results expression 

The antibacterial activity was determined by 
measuring the diameter (mm) of the inhibition zone 
induced by the different concentrations around the 
discs with a ruler. Control tests are carried out in vitro 
for DMSO on each of the bacterial strains. 

 
Results and Discussions 
 
Organoleptic characteristics 

The organoleptic characteristics of the three 
extracts of Urtica dioica leaves are shown in (Table 3). 
The extraction method (aqueous) may be the origin of 
these results. The effect of water-soluble substances is 
lower than that of non-water-soluble substances, which 
may refer to the ability of lipid-soluble molecules to 
integrate and destruct bacterial cell membranes [12]. 
These results are in contrast to those reported by de 
[14]; who found that aqueous Nettle leaf extract had  a 
significant antibacterial activity against 9 bacterial 
strains including Staphylococcus aureus ATCC 6538, 
with inhibition zone diameter of 8 mm. Furthermore, 
[29] reported that, the Nettle leaf aqueous extract has 
an inhibitory effect on Mycobacterium semegmatis 
with a 7 mm of inhibition zone diameter. Likewise, 
several factors can affect the plants' chemical 
composition and consequently its antibacterial power 
(harvest area, maturation stage etc.). 

 
Table 3 

Organoleptic characteristics of the plant extracts. 
Characteristics Different Urtica dioica extracts 

AqE AE EE 
Appearance Viscous liquid 

Colour Dark brown Dark green Dark green 
Odour Plant Characteristic 

 
Antibacterial test  

The inhibition zone diameter determination 
provides an estimate of the bacterial strain's sensitivity 
or resistance to the extracts tested.  

Aqueous extract 
The results confirm that the aqueous extract 

had no inhibitory effect on all tested bacterial strains 
(Table 4). 
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Table 4. 

Antibacterial effect of different Urtica dioica leaves aqueous extract concentrations on some pathogenic strains 
 Strains DMSO 100%  75% 50% 25% 

Aqueous 
extract 
(AqE) 

Ec - -  - - - 
S - -  - - - 
M - -  - - - 
E - -  - - - 

DMSO : Negative control ; EC: Escherichia coli; E: Enterococcus faecalis; S: Staphylococcus aureus; M: Micrococcus 
leteus 

 
Organic extracts  

The results show that the reactions are very 
variable depending on the tested strain, the extract type 
and the used concentration. Both Urtica dioica leaves 
extracts ( EE and AE ) showed an antibacterial power 
with a inhibition zone diameter between 8 and 10 mm  
(Table 5). It was found that the results of the 
antibacterial capacity tests of the two macerated 
extracts (EE, AE) were almost similar in all respects to 
the tested strains. The Micrococcus luteus strain seems 
to be the most sensitive towards AE with an inhibition 
zone diameter of 10 mm. Several researchers pointed 
out the antibacterial power of nettle leaves. These 
include [16], who reported that the alcoholic extract of 
nettle leaves exhibited antibacterial activity against 
Bacillus subtilis IP 5852 and Escherichia coli isolated 
from food. [4], studied the antibacterial activity of the 
leaves ethanolic extracts of five medicinal plants 
(including Nettle) against several strains 
(Staphylococcus aureus ATCC 6538P, Escherichia coli 
FV 755-0139 27853), the Nettle leaf extract had an 
inhibitory effect on the bacteria tested with the 
inhibition zone diameters of 8 mm, 6 mm respectively. 
The observed antibacterial activity of EE and EA can 

be explained by the presence of secondary metabolites 
in Nettle leaves, such as tannins, alkaloids and 
flavonoids, the main focus of these natural compounds 
being bacterial membranes, the antibacterial activity of 
the natural substances can be explained by lysis of 
these membranes. In addition, phenolic compounds can 
induce potassium ion leakage from the membrane, 
provoking irreversible damage to the membrane [18]. 

The antibacterial and biological activity of 
these biomolecules are strongly related to several 
factors: climatic (temperature, relative humidity, wind 
conditions, thermal and light alternating, etc.), physical 
properties and soil composition (porosity, water 
retention, clay, sand, nitrogen content, limestone, 
siliceous soil, etc.). Similarly, according to [20], the 
active ingredient's activity is dependent on the plant's 
drying and grinding conditions.  In addition, the plant 
biological activity is associated with the synergy 
between the number of components, which individually 
becomes inactive when separated. This can be 
explained by the fact that plants produce a wide variety 
of small antibiotic molecules with broad -spectrum 
effects, such as terpenoids, carbohydrate steroids, 
flavonoids and polyphenols [26].  

 
Table 5 

The inhibition zone diameter (mm) of different Urtica dioica leaves  ethanolic and acetone extract concentrations  
on some pathogenic strains 

 Strains DMSO 100% 75% 50% 25% 

Ethanolic 
extract 

(EE) 

Ec - 7 6 6 - 
S - 6 9 9 - 
M - 5 6 8 - 
E - 6 6 7 - 

Acetonic 
extract 
(AE) 

E - 9 7 6 - 
S - 6 7 8 - 
M - 10 7 6 - 
E - - - 6 - 

DMSO: Negative control; EC: Escherichia coli; E: Enterococcus faecalis; S: Staphylococcus aureus; M: Micrococcus 
leteus

  
Conclusions 
 

Through the obtained results, it was 
demonstrated that the extractor nature (aqueous, 
organic) influenced the extract quality and 
consequently its phenolic composition and its 
antibacterial power. On the other hand, the Urtica 

dioica L. leaves widely used in traditional medicine, 
possesses an antibacterial potential against some 
bacterial strains. Consequently, it could provide the 
source of biologically active drugs and can therefore be 
a therapeutic agent in preventing or treating infectious 
diseases. 
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