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Abstract: Phenolic compounds form the largest group of phyt@chemical,compounds in_planfs. They comprise nearly
8.000 molecules divided into around ten chemical classes, and maere than'ten, classes havejalready been shown to have
pharmacological potential. In this context, this study tested theyin-vitro bieaetivity, antimicrobial aspect and vegetal
compounds of Artemisia herba-alba using HPLC-DADgest. Data Indicated thatithe hemostatic effect of the chloroform
fraction was more pronounced and reached a reducing rate,of clotting time of 70,91% for the highest tested dose. The
photoprotective effect of this fraction was consideréd high when compared to petr6leum ether. The initial phytoscreening
revealed the presence of several classes of gecondary metabelites. The quantification showed a high amount of
flavonoids (88.05£1.94 ug quercetin/mg fraefion) in chioroform fraetion, while petroleum ether fraction contained more
tannins (39.55+1.46 ng tannic acid /mg fraction)y, HPLCDAD screeninigrifevealed the presence of several flavonoids and
phenolic acids compounds while the antimicrobiabsimulation showed a non-negligible effect of 3 tested compounds on
several microbial strains. This work'revealed the phytochemical/aspect of certain extracts of A. herba-alba but also its
procoagulant, photoprotective andantimicrobial properties.
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INTRODUCTION

Medicinalyplants are a category of herbs used for their
particular curative properties tophuman and even animal
health, that’s\whyiifsis considered in some countries as a
form of ancestral and“familial, therapy intended for the
treatment of Bepign pathologies (Ahn et al., 2024).
Nowadays, herbal medicings, like all other medicines, are
dispensed by community pharmacies and 50% of the
small molecules marKeted for the treatment of cancer and
the most effective drugs for treating influenza or malaria,
are still extracted or derived from plants (Falchetto et al.,
2024).

Cancer is the leading cause of death in men and the
second leading cause of death in women. Among these
categories of cancers, skin cancer known as melanoma
manifests itself in the form of skin lesions, with a clear

*Corresponding author: e-mail: rokayya.d@tu.edu.com

prevalence of 132.000 new cases / year and are often due
to intense and prolonged exposure to the sun (Siegel et
al., 2024). Surgery is the main treatment for most skin
cancers, especially for patients with basal cell or
squamous cell carcinomas, but this practice remains risky
with many side effects (Silverstein et al., 2024). Let's not
forget that despite the benign aspect of certain pathologies
such as Meningiomas; that develop in the meninges of
central nervous system, Hemangiomas; that grow from
blood vessels and osteoma; a bone tumor, often located in
the paranasal sinuses, the risk of becoming malignant still
remains high due to growth factors, mutation, exposure to
radiation and other genetic and environmental conditions
(Hernandez et al., 2022; Suéarez-Ferndndez & Garcia-
Pola, 2024). In this context, phytotherapy has proven its
capacity to prevent cancer and among the most used
plants for this purpose are turmeric, green tea and milk
thistle. These plants have in common that they have been
the subject of numerous preclinical studies that have
highlighted their ability to interfere at several stages of
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the cancerization processes (Falchetto et al., 2024). The
best example to illustrate it is Hello Sunshine, which is a
body and face sunscreen oil with a 100% natural and
plant-based formula. In this context, the photoprotective
assay allows scientists to check if a candidate plant will
be able to stimulate the photoprotective mechanism,
namely; avoidance, photorespiration, dissipation and anti-
oxidation in order to integrate their phytocompounds in a
safe way during formulation process of bio-sunscreen to
prevent sunburn, aging and skin cancer (Timm et al.,
2024).

It is also well known that plants have an innate immunity
that allows them to perceive aggressive microorganisms,
and numerous studies attest to the antibacterial properties
of certain plants or natural substances. Garlic, tea tree,
propolis or grapefruit seed extract are among the best
“natural antibiotics”, capable of effectively fighting
certain infectious diseases like skin abscesses, infectious
diarrhea, vaginitis and stomach infection (Refaey et al.,
2024). That’s why scientists agree to say that the
bioactive compounds in plants could be effective to be
formulated as antimicrobial drugs and let’s not forget that
bioinformatics approaches are representing these days,4@
crucial initial step to characterize the molecular process of
this antimicrobial effect (Sakagianni et al., 2023).

Hemostasis includes all the natural phenomena that allew
the bleeding to stop in the event of injury,+vascular lesion
shock or surgery. However, in certain pathological, cases,
like hemophilia and Von Willebrand'disease, a disruption
can occur, leading to an upheaval in the coagulation
process. However, plants can act as a procoagulant like
Eclipta alba and Rosa chipensisior anticoagulant agent
like Thymus vulgaris saf@“@innamemum cassia, fithus
regulating this process, especially in‘theicase of pregnant
women who may have certain coagulation diserders and
lead to miscarriages \(Bensaad et al, 2021). In this
context, the hemostati¢ assay allows scientists to check if
a candidate plant will aceelerate or delay the implication
of plateletsfand fibrinogen  that willcome into action
during coagulationpprocess in order to "plug” the breach
by forming the platelet plug in blood vessels (Katz et al.,
2024).

The genus Artemisia is one of the most important and
widely distributedygénera of the Asteraceae family,
comprising 522 small herbs and shrubs (Hussain et al.,
2024). The pharmaceutical companies have exploited
many compounds extracted from different types of this
genus like; Artemisia Annua or Artemisia Verlotiorum
(Bisht et al., 2021). Indeed, the species of this genus can
resist drying and have a non negligible tonic and
stimulating effect on the digestive system, specifically on
the secretion of gastric juice, but also an antioxidant,
hepatoprotective and antiviral effects (Bisht et al., 2021,
Hussain et al., 2024).

Moreover, these two in-vitro methods were chosen, since
species of the genus Artemisia are well known for their
hemostatic effect but we wanted to check if the same
effect will be obtained from the same plant but belonging
to another geographical context and specific harvesting
time. On the other hand, any experimental assay has been
used yet to evaluate the photoprotective capacity of
Artemisia species and in particular of A. herba-alba.

In this article, we sought to highlight the potential of
Artemisia herba alba extractsfin termsi@factivities and to
characterize their qualifative, yield “and chemical
constituents from the aefial'part (leaves and flowers).

MATERIALS AND METHQDS

Plant origin&nd fractionatien

All chemigals, standardssised in this work were as follow:
acetated” ethyl, acetonitrile (CH3N), caffeic acid
(CoHB8O4), calcium chloride (Caclg), catechin (C1sH1406),
ciinamic<aeid (CoHsO.),< chloroform, distilled water,
gallic acid (C7HsOs), methanol, petroleum ether, sulfuric
acid, (H2S04), tannic acid (C76Hs2046), trans-ferulic acid
(CioH1004), trans=Cimpamic acid (CoHgO2), n-butanol,
vanillin (CsHsOs), 45hydroxybenzoic acid (C7HsOs3).

Rlant origin and fractionation

For<the proper achievement of this work, The samples of
A, herba=alba were collected in the municipality of Oued
Taga, Batna region, Algeria (GPS coordinates: latitude
35.255727; longitude 6.245181) and was identified by
experts under a voucher specimen (AHA/2023/MSBMA).
The extraction process was conducted using methanol
(95%) as main solvent and 400g of the plant. Maceration
was done 3 times with MeOH-H20 (ratio 70:30) for 72h.
Then, 4 fractions were obtained using solvents from non-
polar to polar respectively; petroleum ether (0.72%),
chloroform (0.89%), acetate ethyl (1.58%) and n-
butanolic (2.45%). Fig. 1 provides a clear representation
of this species and evaluations.

Qualitative and quantitative yield determination

The initial screening for the presence or absence of 10
secondary metabolites classes in the main methanolic
extract was performed following standard protocols (Li et
al., 2024). However, the estimation of total phenolic,
flavonoids and total tannins proportion were established
as previously reported by Farag et al. (2020), in which
these chemicals were used as controls; gallic acid, tannic
acid and quercetin.

HPLC-DAD screening

The HPLC analysis of A. herba-alba extracts was
performed by a Shimadzu HPLC system (manufacturer:
Shimadzu Seisakusho Co., Ltd. Kyoto, Japan (model
2010), column: univerSil HS C18 (Forties Technologies,
UK), dimensions: 150 mm X 4.6 mm x 5um particle size),
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using a volume of injection of 20ul of each extract.
Briefly, The elution flow rate was 0.5 ml/min (wavelength
at 280 nm, gradient program: 10-17% for 0-5min; 19-22%
for 5-15min and 26-30% for 15-36 min), while mobile
phase consisted of two solvents; acetonitrile and H2SO4
in water (0.2N). The UV detection was set at a
wavelength equal B). The UV detection wavelengths were
performed at 280 nm and 9 standards were used for this
purpose (Bensaad et al., 2021).

In vitro biological quality

Haemostatic test

This test was performed on blood plasma from a healthy
person with the petroleum ether and chloroform fractions
as an evaluation sample, using the following
concentrations (50, 100, 200, 400 and 800pg/ml). The
principle of this test is to measure the clotting time (CT)
of decalcified plasma after recalcification (Bensaad et al.,
2021). Indeed, blood was collected on sodium citrate
tubes from healthy subjects, then plasma from blood
centrifuged at 3000 rpm for 15 minutes. The tubes are
kept in a water bath at 37°C. We add 200ul of plasma and
200ul of calcium chloride (Cacl2) at 0.025M to each tube.
Noting that the stopwatch was started as soon as the
plasma penetrated into the tube.

Furthermore, this formula was used to generate the
reducing % of CT:

5% =[11=T21,100
T1

In which,

S: reducing % of CT,;

T1: CT of control;

T2: CT of tested samples.

Photoprotective test

A spectrophotometrigtmethod was used te,determine sun
protection factor (SPE) of petroleum etherand:chloroform
extracts of A. herbasalba, dissolved in, methanol at the
dose (4 mg/ml). Then, spectral transmittance was
measuredyby spectrophotameter at UV avavelengths 290—
320 nm with Snm of intervalsi(Bensaad et al., 2021).
Furthermorey), thistformula was used to generate SPF
values:

SPF

spectrophotometrie

320

=CF x Z EE(A) x 1(4)x Abs(A4)
290

In which:

CF: correction factor (= 10);

EE: erythemal action spectrum;

I: solar simulator illuminance intensity;

EE x I: constant values conforming to Sayre et al. (1979).

Antimicrobial capacity simulation

For this test, AVC pred, anti Bac-Pred and MICF
platforms were employed respectively to simulate
antiviral, antibacterial and antifungal capacities of our
identified chemicals. Noting that details about the
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database and functional aspect of these platforms are
described in our previous work (Sakagianni et al., 2023).
Noting that these 3 platforms use a quantitative structure—
activity relationship (QSAR)-based models and internal
database with programmed parameters and a precise
algorithmic system to generate the probability of activity
(PA) of each tested compound but also their probability of
inactivity (PI).

Statistics axis

All experimental measurementSiwere performed in
triplicate and are expressed as the“mean = standard
deviation of three analyses (mean (SE)\+ standard
deviation). Statistical analysishwas performed using one-
way analysis of varidnee (ANOVA) and student's t-test. If
the overall P-valye was found significant at (P<0.05). All
statistical analysis and sighificance of cerrelation between
variables were performed”using the software GraphPad
Prism versiom8 (Califefnia, USA).

Ethical approval

Our, work<was conductedSaecording to the Algerian
National Blood Agency respecting the Ordinance No. 68-
1383 of May 13, 1968 on the general organization of blood
transfusion and transfusion establishments.

RESULTS

Qualitativerand quantitative yield determination

The imitial phytoscreening of the methanolic crude
fraetion revealed the presence of several classes of
seeondary metabolites like flavonoids, tannins, triterpenes
saponins and alkaloids (table 1). However, in our work,
steroids, mucilages and cardiotonic glycosides were
absent.

In term of quantification, data showed a high amount of
total polyphenols proportion (TPP) in chloroform fraction
(135.82+1.7ug GAE/mg), in which flavonoids
represented (88.05£1.94 ug quercetin/mg fraction) and
was statically considered significant (p<0.01) However,
petroleum ether fraction contained more tannins (39.55+
1.46 g tannic acid /mg fraction) (table 2).

HPLC-DAD screening

As shown in fig. 2 and 3, the HPLC analysis revealed the
presence of several flavonoids and phenolic acids
compounds and this proportion was more important and
significant (p<0.01) in chloroform fraction, in which
vanillin (4.78+0.81 (ug/mg) was predominant, then by
caffeic acid (1.89+0.11) and catechin (1.77+0.04pg/mg).
On the other hand, only 7 compounds have been
identified in petroleum ether fraction, in which trans-
cinnamic acid was predominant (6.95+£1.48pg/mg), then
4-hydroxybenzoic acid (1.99+0.62pg/mg) and finally
vanillin (1.95+0.26ug/mg) (table 3).
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Table 1: Results of the preliminary analysis of methanol extract of A. herba-alba.

Phytochemicals classes Respective experiment Analysis Results
Tannins Ferric chloride approach +
Steroids Liebermann Burchard approach -
Flavonoids Shinoda’s approach +
Anthocyanins Borntrdger approach +
Triterpenes Liebermann Burchard approach +
Alkaloids Dragendroff approach +
Quinones NaOH approach +
Saponins Foam approach +
Mucilages Ethanol approach -
Cardiotonic glycosides Keller Kiliani approach -
(-) = absent; (+) = present .

Imtml quahtatwe screening Quantitative yield
determination Trans-cinnamic

% acid _—
+% Evaluate the presence of: % Evaluate the proportion of: W s i e —,
v Tannins ; > Total phenolic content : acid = Cillll_llllic
v Steroids : » Total flavonoids content : ~~ Vanillin - acid e
v’ Flavonoids : » Total tannins content. - — —
v' Anthocyanins :
v’ Triterpenes ;

v Alkaloids :
v" Quinones :
v Saponins :
v' Mucilages ;

K Cardiotonic glycosides.

Antimicrobial capacity
simulation

Evaluation

Presence and
quantification of
phenolic compounds

Pharmacological . = —
evaluation

Caffeic acid
Gallicacid
~ Tannic acid
4-hydroxybenzoic
acid —
2 VCatech!n =
Fig. 1: llustrative pl‘ representing A\ herba-alba with evaluations.
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Q
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Fig. 2: Chromatograms of chloroform fraction of A. herba-alba at 280 nm.
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Table 2: Quantitative analysis result of petroleum ether and chloroform extracts of A. herba-alba.

Category of extract Total polyphenols proportion Flavonoids proportion Total tannins proportion
g GAE/mg fraction (ug quercetin/mg fraction) (ug tannic acid /mg fraction)
Petroleum ether 112.04 + 2.66° 71.19 +1.52° 39.55 + 1.462
Chloroform 135.82+1.7 88.05+1.94 30.74 +1.28

Data + SD (n=3), followed by student's t-test. Significance at p<0.05, ®p<0.01, °p<0.001 vs chloroform extract.

Table 3: HPLC-DAD quantitative results of the detected compounds in A. herba-alba fractions.

Tested chemical Proportion (ug/mg in chloroform fraction) Proportion (ug/mg in petroleum ether fraction)
Gallic acid 1.48 £0.15°¢ 0

Catechin 1.77 £0.04

Vanillin 4,78 £0.81¢

Trans-ferulic acid 0.22 £0.05

Cinnamic acid -

Trans-cinnamic acid 1.07 £0.13¢

4-hydroxybenzoic acid 0.74 +0.01°

Tannic acid 1.38+0.17™

Caffeic acid 1.89 £0.11°

Data + SD (n=3), followed by student's t-test. Significance at 2p<0.05, ®p<0.01,

Treatment Doses (mg/mL)
Control / /
Chloroform fraction 0.125 37.23%
0.25 44.71%
0.5 49.38%
56.79%
64.74%
70.91%
Petroleum ether fraction 0%
7.46%
22.85%
36.13%
39.46%
45.39%
Data + SD, n=3. One way ANOVA with m Dunnet's test. Significance at 2p<0.05, ®p<0.01, ©p<0.001 vs control. ™: no significance.
160 -
140 -
120 -
3 100 Cinnamic acid
_g_ Trans-cinnamic acid
S 80 1
c
m
4
0 60
“
a
< w0 - Tannic acid 4-hydroxybenzoic acid Vanillin
Gallic aci
\ allic acid Caffeic acid \
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Fig. 3: Chromatograms of petroleum ether fraction of A. herba-alba at 280nm.
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Table 5: Photoprotection results (SPF) from A. herba-alba fractions.

Fixed parameters

A. herba-alba fractions

Wave length A (nm) EE (\)x I(A) (normalized) Chloroform fraction (SPF) Petroleum ether (SPF)
290 0.0150 0.559¢ 0.028
295 0.0817 3.127¢ 0.267
300 0.2874 12.781¢ 1.095
305 0.3278 15.340¢ 1.381
310 0.1864 4.992¢ 0.752
315 0.0837 2.512¢ 0.329
320 0.0180 0.406° 0.045
Total / 39.717¢ 7

Data + SD (n=3), followed by student's t-test. Significance at 3p<0.05, ?p<0.01, °p<0.001 vs petrole

Table 6: Structural features of the tested chemical.

Tested chemical Molecular Formula

2D structure

structure

Catechin (1)

Caffeic acid (2)

Trans-cinnamic acid

Ci5H1406 " oJi\;roj, N
-0 H

73160

689043

@3) 24893022
7
Table 7: Antimicrobi tested compounds.
Chemical  Antivir capacity PA Antifungal capacity PA
Pseudomonas fluorescens  0.703 Candida dubliniensis 0.579
1 N isteria monocytogenes 0.445 Trichophyton mentagrophytes 0.215
ocuria rhizophila 0.300 Epidermophyton floccosum 0.087
Streptococcus viridans 0.498 Epidermophyton floccosum 0.320
2 Pseudomonas fluorescens  0.396 Trichophyton mentagrophytes 0.203
0.414  Yersinia pestis 0.386 Mucor 0.127
0.453  Yersinia pestis 0.441 Epidermophyton floccosum 0.353
3 0.477  Streptococcus viridans 0.427 Mucor Candida rugosa 0.270
0.265  Pseudomonas fluorescens  0.392 0.132

PA: Probability of
available; NA: No

Haemostatic test

In regards to chloroform fraction, the hemostatic effect
evolved as pro-coagulant and was set up in dose
dependent manner to reach an accelerated coagulation
process for a clotting time of 4mg/ml, which refer to a
reducing rate of 70.91%. However, results were modest
for petroleum ether fraction and the maximum reducing
rate of hemorrhage was 45.39% for the maximum tested
doses as indicated in table 4.

tivity. HIV: Human Immunodeficiency Virus; HCV: Hepatitis C Virus; HHV: Human Herpes Virus; NA: Not

Photoprotective test

For this test, only chloroform fraction was able to
generate an optimal SPF score of 39.717 (table 5), in a
significant way (p<0.01), which correspond to a high
photoprotective effect, However, a negligible SPF factor
was found using petroleum ether factor, which suggest
that this fraction could not be suitable to integrate the
actual formulation process of dermatologic sunscreen.
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Antiviral, antibacterial and antifungal properties
prediction

For this simulation, 3 chemicals were used as reported in
Table 6. Indeed, compounds 2 and 3 were the only ones
acting on viral strains and their anti-HIV and anti-HCV
effects were modest and almost the same but the anti-
HHV of compound 2 was more pronounced (PA= 0.414)
as reported in table 7.

In regard to bacterial strains, a remarkable antibacterial
effect was expressed by compound 1 (PA=0.703) against
Pseudomonas fluorescens while the effect of the other
chemical was negligible against this strain. Noting that a
modest antibacterial effect was exhibited by compound 2
and 3 against Streptococcus viridans with a respective
value of PA=0.498 and PA=0.427.

In regard to fungal strains, the same constant was
observed and compound 1 exerted a significant effect
(PA=0.579) on Candida dubliniensis. Noting that
compounds 2 and 3 were more active on Epidermophyton
floccosum, when compared to the 1% compound with a
respective value (PA=0.320; PA=0.353).

DISCUSSION

Qualitative and quantitative yield determination

The absence of steroids, mucilages andf cardiotonic
glycosides in our herb could be linked to the ‘geegraphigcal
and climatic context of the region (HusSain et al.y2024).
The genus Artemisia has been regported to be Tgch, in
secondary metabolites such as flavonoids, caffeoylquinie
acids, coumarins, essential oils,|'sterols, and acetylenes
(Bisht et al., 2021; Hussain et al.) 2024). As well, the
aerial part of A. Campestris i is fich,in phenolic acids,
alkaloids and tanninsfIvanescu et al:i2021). In the/same
context, it was also reported that A. Annua‘contains a high
amount of volatile oilsy, terpenes and flavones coumarins
(Bisht et al., 2021; Ivanescu et al., 2021; Hussain et al.,
2024).

The quantified“prépertion of polyphenols in our herb is
also interesting since another species of the same genus
called A. campestris showed an interesting value of TPP
ranged from 74.75+0.01 4o 88.61+0.22mg EAG/g of
methanolic fractign; while tannins represented 35.29-
70.59mg EC/g of methanolic fraction (Trifan et al., 2022).
In is also interesting to note that a formulation process
using A. Annua revealed a high flavonoid proportion in
powder and capsules, in which this class represented
1.6£0.1 mg quercetin equivalent (Ferreira et al., 2010).

Noting that more than 40 flavonoids have been isolated
from A. annua, including luteolin, quercetin, or casticin
and this information is important since flavonoids alone
have weak antimalarial effects in vitro, but in the presence
of other phenolic compounds, especially phenolic acids,

Sarah Alharthi et al

this effect can increase 50% (Ferreira et al., 2014).
Another work showed that A. Herba alba essential oil
analyzed by GC/MS has p-thujone (23.92%) and
chrysanthenone (17.4%) (Dob & Benabdelkader, 2006).

Another approach using HPLC-DAD showed that 3
species of the same genus respectively A. judaica, A.
monosperma, and A. sieberi have common phenolic
compounds with our species, such as quercetin, gallic
acid, and tannic acid (Salih et al., 2023). Another study,
this time made by a Morocedn team, showed that A.
mesatlantica essential oil cofitained p-thujone (56.33%) is
the main compound idehtified followed<by. camphene
(7.48%) and camphor,(4.17%) (Polito et al., 2024).

It is interesting t@'note that Artemisiayspecies have several
therapeutic applieations, especially \inpAsian countries.
Indeed, these hembs dre “wused as| a hemagogue,
antispasmodic and “haemostatic agents. They are also
prescribed against menstrual disorders, leucorrhea,
haémorrhagic  dysentery,h, _demoptysis,  epistaxis,
metrorrhagia, jvomiting, colie, neuralgia and impetigo
(Bisht et al.;<2021; Hussain et al., 2024). Artemisia
species such AT Jabsipthium possess also astringent
properties and are ‘mainly used externally, especially to
treat'wounds, sores‘or hemorrhoids due to the presence of
high flavonoids and saponins proportion (Hashempur et
al5.2017). However, the same research revealed that the
chlorefospr fraction of A. absinthium can reduce
prothrambin time (PT) more effectively than our herb by
reducing clot lysis activity of strepotokinase, which
siiggest that A. absinthium may contains more bioactive /
potent phyto-compounds (Bisht et al., 2021). Noting that
tannins of Artemisia can also be used internally, for
example for the treatment of hemorrhagic diarrhea,
Gastrointestinal bleeding and this metabolite can also
accelerate the activity of coagulation factor X (A¢ikgdz &
Acikgoz, 2013). Noting that the principal constituent of
Artemisia species named Artemisinin and its derivatives
can act very quickly on intra-erythrocyte malaria
parasites, thus allowing the elimination of this parasite
(Tilley et al., 2016). This information is interesting, since
our herb exhibited better pro-coagulant effect when
compared to the methanol fraction Artemisinin, which
maximum shortening rate of clotting time was only
(27.37%) (Wang et al., 2011).

The high proportion of vanillin, caffeic acid and catechin
in chloroform fraction may explain the hemostatic
capacity recorded. Indeed, it was reported that a high
proportion of vanillin, caffeic acid and catechin in plant
fraction can considerably promote in a dose-dependent
manner the intrinsic and extrinsic coagulation system,
increasing blood vessel permeability by acting on
cytosolic and mitochondrial Ca?*, which will in return
significantly increase procoagulant platelets and thus the
recovery time linked to wounds or during surgery, which
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was previously proved on highly vascularized testicular
tissue of rats (Luo et al., 2017; Yaneva & lvanova, 2020;
Du et al., 2024).

Our chloroform fraction exibited a highly significant SPF
score when referring to the European commission
recommendation on sun product categories (Renner,
2021). Several scientific teams noted that some plant’s
extracts and oils rich in flavonoids can act in a synergistic
way with other classes such quinones and triterpenes to
generate an optimal effect against UV rays, that’s why are
currently advertised as being slightly photoprotective
(Bensaad et al., 2021).

Noting that, nowadays, Phenol peeling is a treatment that
involves applying a group of phenolic acid formulated in
a cream to the skin of the face in order to destroy the
superficial layers by coagulation of proteins and
liquefaction of the first layers of the epidermis and
dermis, which in result can considerably limit the
emergence of melanoma (Pop & Diaconeasa, 2021).

Several plants like turmeric, green tea and milk thistle has
an important proportion of saponins and terpenes whieh
were subjected to numerous preclinical studies that Have
highlighted their ability to interfere at several stages of
the dermis cancerization processes but also intégrated in
current medicinal chemistry as anti-cafnCer agents
(Aydogmus-Oztiirk et al., 2020). A plait with a high
proportion of vanillin and caffeic acid, can justify” its
photoprotective capacity, since vanillin may suppress,the
downstream step of multiple murifie double minute genex2
(MDM2) in UVB irradiation-induced p53 activation,
which is very importantysincel MDM2 is a cfitical
component of the respemsesato both, ionizing and) UV
radiation (Lee et all, 2014; Agilanyet al., 2016).
Moreover, caffeic facid can defend“‘phoespholipidic
biomembranes from WUV light induged peroxidation
(Lopes et al., 2021).

The phenaliegacid nature<ofpcompetind 2 and 3 can
actually justify<theyantiviral results. Indeed, it is well
known that phenoliC:agcids,can act against both DNA and
RNA viruses \andf"several Studies revealed that plant
extracts which possess a high amount of phenolic acids
are able to inhibitithe activity of the main protease of the
virus 3CL pro andieehtrol the activity of the replication
complex and thus limit different levels of viral infection,
entrance and even translation of viral proteins (Kiokias &
Oreopoulou, 2021; Wang et al., 2023; Adeosun & Loots,
2024).

Another study underlined the antiviral effect of Artemisia
species against HCV using JFH-1 strains (Obeid et al.,
2013), while a work made by an African team suggested
that A. annua tea infusions can effectively inhibit and
suppress HIV (Lubbe et al., 2012). In addition, scientists

from Germany have launched in vitro studies to test the
effectiveness of plant extracts against SARS-CoV-2. The
team evaluated its activity against SARS-CoV-2 in a
monkey lung cell model, and suggests that Artemisia
herbal teas may have an effective antiviral effect (Le-
Trilling et al., 2022).

Let’s not forget that Pseudomonas are a common cause of
nosocomial urinary tract infections, particularly after
urological procedures or obstructive uropathy (Huang et
al., 2024). In addition, Pseudomonas¥often colonizes the
urinary tract in catheterizedgpatients, especially those who
have received broad-speefrum antibiotics (Derickx et al.,
2024). The flavonoid, nature“@fycompound 1\may explain
this antibacterial effectssince Nterature showed that this
class can inhibitgthe growth of pathegenic Gram-positive
bacteria (Xiegtak, 2015).

The pathogenic character of this stkain“could explain the
emergency to elaboratey more gffective antimicrobial
drdgs sinceyStreptococcuswikidans live in the mouths of
healthy people;, but can invade'the bloodstream, especially
inppeople with_ periodontal “inflammation, and infect the
heartwalves, causing,endocarditis (Arjun et al., 2024).

T he/flavonoid natdre of compound 1 may explain its
antifungal effect, since flavonoids possess potent anti-
Candida effect by inhibiting, growth and proliferation of
this “pathegenic strain (Nguyen et al., 2021). This
information is important since this microscopic fungus,
naturally present in the human body, can cause severe
ghronic infections, especially vulvovaginitis (Kolekar et
al., 2019) and is particularly potentially dangerous in
fragile or immunocompromised people (Chang et al.,
2018), hence the importance of knowing how to protect
against it and knowing the symptoms. Noting that
compounds 2 and 3 were more active on Epidermophyton
floccosum, and thus considered slight effect recorded on
this pathogenic filamentous fungus strain (Kebede &
Shibeshi, 2022).

CONCLUSIONS

In this modest work, a chronological phytoscreening
approaches were performed to reveal the composition of
two fractions of A.herba-alba in which flavonoids and
phenolic acids were in the majority. In addition, the
pharmacological quality of this herb was set up using two
in-vitro methods and revealed non-negligible effects,
especially for chloroform fraction. In addition, the
antimicrobial simulation showed some interesting effect
of this herb fraction, which could mean that the phenolic
constituents of our herb acted in synergistic way to
generate these effects. However, future in-vivo
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approaches, especially wound healing capacity test (both
excision and incision methods) are mandatory to confirm
the hemostatic and procoagulant effect of our herb, while
more advanced photoprotective assays will reveal and
confirm the effect of our herb on the pigmentation level of
skin and thus to formulate more advanced sunscreen with
less side effects. This work revealed the full
phytochemical aspect of A. herba-alba using referenced
standards but also the curative aspect of this plant using
two fractions, and interesting data were found, especially
with the chloroform fraction. However, the antimicrobial
simulation revealed some new aspect of the potential of
some phenolic compounds on some microbial strains.
However, future in-vivo studies must be performed to
confirm the data of this preliminary work.
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