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Abstract

Lamium genus revealed the presence of various compounds such as phenylpropanoids, flavonoids, polysaccharides, tannins,
phenolics, triterpene saponins, phytoecdysteroids, iridoids, anthocyanins. Lamium garganicum subsp. longiflorum (Ten.)
Kerguélen = Lamium longiflorum Ten., was studies for their biological activities (antioxidant activity using DPPH test,
antimicrobial activity and anti-inflammatory activity by human red blood cell (HRBC) membrane stabilization method). The
results demonstrate a strong antibacterial power against Staphylococcus aureus methicillin resistant and an interesting anti-

inflammatory activity.
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1. Introduction

The Lamium L. is a genus of the Lamiaceae family. This genus
comprises about 40 annual and perennial species, which spread
in several areas throughout Asia, Europe, and Africa. Some of
these species are well-known, such as L. album, L. purpureum,
L. maculatum, and L. garganicum, which are found in the
mountains of Southern Europe [1]. According to the World
Checklist of Lamiaceae and Verbenaceae [2,3] there are 24
accepted species in the genus as well as several infraspecific
taxa. Lamium includes both annual and perennial herbaceous
plants that are widely distributed throughout temperate Eurasia

[4].

Lamium genus is used in different traditional preparations to
treat some disorders: urinary, gastric (diarrhea and constipation),
and respiratory (cough, cold). Plus, it is very effective as a
topical healing against varicose veins, wounds, and other skin
damage [5]. Previous phytochemical investigations of the
genus Lamium resulted in the isolation of iridoid glucosides,
flavonoids, phenolics, phenylpropanoids, polysaccarides,
triterpene saponins, tannins and phytoecdysteroids [6,7].

The results of molecular studies were congruent with the
observed morphological variability of pericarp also with respect
to the status of L. garganicum subsp. lacvigatum. The difference
noticed in sculpturing of the fruits of this taxon compared to a
second subspecies of L. garganicum is an argument to consider

L. garganicum subsp. laevigatum a separate taxon. This result is
consistent with the analysis of variation barcoding sequences in
the genus Lamium, which also indicated the distinctiveness of
this subspecies [8,9].

Figure 1: Lamium Longiflorum Ten

Botanically, Lamium longiflorum Ten (Lamium garganicum
subsp. longiflorum (Ten.) Kerguélen)., is a hairless or nearly
hairless plant, with whorls close together. Corolla purpurin very
rarely white, hairy on the helmet, 25-30mm long. Calyx with
acute lanceolate lobes, mutic. Hairy anthers. This Mediterranean
plant prefers Forests, wet ravines [10].
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2. Materials and Methods

2.1 Plant Material

The random sampling was used during the harvesting of simples.
The aerial parts of Lamium garganicum subsp. longiflorum (Ten.)
Kerguélen = Lamium longiflorum Ten., were collected from
the mountain of BABOR (36° 30’ 06" Nord, 5° 28’ 27" East);
Determined by Dr. Nouioua Wafa in Laboratory of National
Institute of Agricultural Research — Setif — Algeria.

2.2 Preparation of Extract

Plant material was powdered and macerated three times in 80%
methanol for 24 hours each, at the laboratory conditions (ratio:
1:10 w/v). The resulted solutions were filtered and evaporated
to dryness under vacuum. The dry extract was stored at a
temperature of — 18 °C for ulterior use.

2.3. Determination of Total Phenolic Content

Total polyphenol dosage was determined by the Foline Ciocalteu
method [11]. The samples (0.2 mL) were mixed with 1 mL
of the Folin-Ciocalteu reagent previously diluted to 1:10 in
deionized water. The solutions were allowed for 4 minutes at
25 °C. Then, 0.2 mL of saturated sodium carbonate solution (75
mg/mL) was added. The mixed solutions were allowed to stand
for another 120 minutes before the absorbance was measured at
765 nm. Gallic acid was used as a standard. The total phenolic
compounds content was expressed as mg equivalent of Gallic
acid per gram of extract (mg EAG/GE).

2.4. Determination of Total Flavonoids Content

The flavonoids content in the extract was estimated by the
Aluminium chloride solution [12]. To 1 mL of the extract was
added to 1 mL of 2 % AICI13 in methanol. After 10 minutes, the
absorbance was determined at 430 nm. Quercetin was used as a
standard. Results were expressed as mg equivalent Quercetin per
gram of extract (mg EQ/GE).

2.5. DPPH Assay

One millilitre of the extract at different concentrations was added
to 0.5 mL of DPPH-methanol solution. The mixtures were
shaken vigorously and left standing at the laboratory conditions
for 30 minutes in the dark. The absorbance was measured at 517
nm. The antiradical activity was expressed as EC (micrograms
per millilitre). The ability to scavenge the DPPH radical was
calculated using the following equation:

DPPH scavenging effect (%) = [(A,— A )/ A,] x100

Where:

A: the absorbance of the control at 30 min

A : is the absorbance of the sample at 30 min. Butylated

hydroxytoluene (BHT) was used as standard [13].

2.6 Antimicrobial Activity

Bacteria Strains were obtained from the American Type
Culture Collection: Gram-positive bacteria (Staphylococcus
aureus methicillin resistant ATCC 43300 and Bacillus subtilis
ATCC6633), Gram-negative bacteria (Escherichia coli Proteus
mirabilis ATCC700603) and one yeast: Candida albicans
ATCC1024. The Muller Hinton agar was used to bacteria culture
and Sabouraud for yeast.

2.7 Anti-Bacterial Activity
Agar disc diffusion method was employed to determine the
antibacterial activity of the extract [14,15]. Briefly, a suspension
of the tested microorganism (10 CFU / mL) was spread on the
solid media plates. Filter paper discs (6 mm in diameter) were
impregnated with 10 pL (100 mg/mL) of the extract and placed
on the inoculated plates. These plates were incubated at 37 °C
for 24 hours. Vancomycin (30 pg/disc) and Gentamicin were
used as a standards and Dimethylsulfoxide DMSO as a control.
The antibacterial activity was determined by measuring
inhibition zone diameters (mm) and was evaluated according the
parameters suggested by Alves et al. (2000) [33]:

<9 mm, inactive ;

9-12 mm, less active ;

13—18 mm, active;

>18 mm, very active.

2.8 Antifungal Activity

The antifungal activity was tested by disc diffusion method
with modifications [14]. The Candida albicans suspension
was obtained in physiological saline 0.9 % from a culture in
Sabouraud (incubated before 24 hours at 37 °C), adjusted to 103
CFU/mL.

Briefly, 0.1 mL of suspension were placed over the agar in Petri
dishes. Then, sterile paper discs (6 mm diameter) were placed on
agar to load 10 pL (100 mg/mL) of each sample. Amphotericin
100 pg was used as standard and dimethylsulfoxide DMSO as
control. Inhibition zones were determined after incubation at 27
°C for 48 hours.

2.9 The Human Red Blood Cell (HRBC) Membrane
Stabilization Method

The principle involved here was stabilization of human red
blood cell membrane by hypo tonicity induced membrane lysis.
The mixture contains 1| mL phosphate buffer (pH 7.4, 0.15 M),
2 mL hypo saline (0.36 %), 0.5 mL HRBC suspension 10 %
v/v (prepared by washing erythrocytes three times with normal
saline) and 0.5 mL of plant extract or standard drug (Diclofenac
sodium) at various concentrations (10, 50, 100, 250, 500 pg/
mL). The control was distilled water instead of hypo saline to
produce 100 % haemolysis. The mixtures were incubated at 37
°C for 30 minutes and centrifuged at 2500 rpm for 5 minutes.
The absorbance of haemoglobin content in the suspensions was
estimated at 560 nm. The percentage of haemolysis of HRBC
membrane can be calculated as follows:

Haemolysis (%) = (Optical density of Test sample / Optical
density of Control) x100

However, the percentage of HRBC membrane stabilization can
be calculated as follows:

Protection (%) = 100 — [(Optical density of Test sample / Optical
density of Control) x 100]

[16].

2.10 Statistical Analysis

Results were expressed as the mean + standard deviation. Data
was statistically analysed using t test of Student as primary
test followed by Fisher test with the criterion of P < 0.001 to
determine whether there were any significant differences between
methanol extract of Lamium garganicum subsp. longiflorum
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(7en.) Kerguélen and standards, using Graphpad prism 8 Demo
Software.

3. Results and Discussion

Crude extract yield, polyphenols dosage and flavonoids quantity
were 20.37 %, 10,59+0,13 mg EAG/GE and 9,00+0,20 mg EQ/

100+
80-
60-
40-

204

Scavenging effects (%)

GE respectively.

DPPH bioassay has been widely used to assess the free radical-
scavenging activity of plant extracts as well as isolated pure
compounds [17,18]. Result of DPPH test of Lamium longiflorum
Ten Crude extract was displayed in figure 1:
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Figure 2: DPPH test of crude extract of Lamium longiflorum Ten.

The antioxidant concentration giving 50% inhibition of the
initial DPPH concentration (50% efficiency concentration, EC, )
is most frequently applied to compare antioxidant properties
of compounds [19]. In this case Lamium longiflorum make
62,13+2,34 pg/mL*** against 8,76+0,69 pg/mL for the standard
(BHT).

A direct relationship has been found between the content of
total phenolics and antioxidant capacity of plants [20]. This

result corroborates with the low quantity of polyphenols founds
in crude extract, but still important compared with the results
of other species of Lamium as demonstrated by Trouillas et
al. (2003) when a value of EC 50 = 280 pg/mL were found in
aqueous extract of Lamium album. However, Budzianowski
and Budzianowska (2006) found an EC 50 = 1 pg/mL in crude
extract of the flowers in the same species [21].

Concerning the antimicrobial activity, a very important results
have been obtained (figure 3):

Figure 3: Anti-bacterial power of crude extract of Lamium longiflorum against Methicillin-resistant Staphylococcus aureus (MRSA)

ATCC 43300 and Bacillus subtilis ATCC6633.

Lamium longiflorum crude extract make 16,67+0,47 mm against
MRSA and 11,33£0,47 mm**** against Bacillus. However,
Vancomycin gave 30,00+0,82 mm and Gentamicin give
27,33+0,24 mm.

Methicillin-resistant Staphylococcus aureus (MRSA) continues
to be a predominant cause of both nosocomial and community-
acquired infections owing to the development of intrinsic and

acquired multidrug resistance to b-lactam antibiotics [22]. The
majority of instances of nosocomial illness with MRSA are not

curable with standard antibiotics, which is a serious concern
[23].

Phenolic acids synthesized from phenylpropanoid intermediates
such as caffeic acid, ferulic acid, p-coumaric acid, sinapic acid,
protocatechuic acid, flavonoids aglycones and glycosides have
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shown a robust bactericidal and fungicidal activity [24] (Barber
et al., 2000). Flavonoids are a group of polyphenols having the
capacity to complex with the extracellular proteins and enzymes
associated with the stability of bacterial cell wall structure and
thus destroy it [25].

The main action of anti-inflammatory agents is the inhibition
of cyclooxygenase enzymes, which are responsible for the

40—
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Percentage of protection

0 10 25 50

conversion of arachidonic acid to prostaglandins. Since human
red blood cell (HRBC) membranes are similar to these lysosomal
membrane components, the prevention of Hypotonicity induced
HRBC membrane lysis was taken as a measure in estimating the
anti-inflammatory property of various extracts [26]. The power
of Lamium longiflorum to prevent the erythrocytes of haemolysis
is showed below (figure 4):

Ml Declofenac Sodium
W Lamium longiflorum Ten

100 200 400 500
Concentration ( pg/mL)

Figure 4: The percentage inhibition of hypotonicity induced haemolysis of HRBCs (%) of standard and crude extract of Lamium

longiflorum Ten

It’s clearly that Lamium longiflorum crude extract can prevent
HRBC from haemolysis at very low concentration (86,70+2,11
% of protection at a concentration of 10 pg/mL) until 100
pg/mL at which the percentage gradually decreases to reach a
value of 29,25+4,39 %**** at 500 png/mL.

The oxidative damage of erythrocyte membrane is the primary
cause of reduced capacity of the red blood cells to withstand
mechanical and osmotic stress [27]. However, reports have
shown that certain saponins and flavonoids exert profound
stabilizing effects on lysosomal membrane both /n-vivo and In-
vitro, while tannins and saponins possess ability to bind cations,
thereby stabilizing erythrocyte membranes and other biological
macromolecules [28,29-34]. But, at certain concentration the
accumulation of these phytochemicals can plays the opposite
role.

4. Conclusion

For along time plants were used for the treatment of many human
health problems; therefore, human beings have extensively
studied these powerful sources of bioactive molecules. Our
study focused on In-vitro and Ex-vivo tests to reveals the
biological activities of Lamium longiflorum Ten. Results show
an interesting antibacterial power against Methicillin-resistant
Staphylococcus aureus and antinflammatory effect of 86,70
+2,11 % of protection of HRBC from haemolysis. Furthers,
molecular studies are needed.
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