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Abstract

Lythrum salicaria L. is a plant known in traditional European medicine for its healing effects for diseases such as dysentery
and diarrhoea. The quantitative evaluation by spectrophotometric determinations of total polyphenols, tannins and
anthocyanins content revealed values of 16.39% in polyphenols, 10.53% tannins and 0.3598% anthocyanosides, results
comparable to the data in the literature. To determine the antioxidant activity of the aqueous extract the DPPH radical method
was performed on the Lythri herba vegetal product. The aqueous extract shows an increased antioxidant activity (DPPH) of
94.39% for the concentration of 2.5 mg/mL, ICso being registered at 0.2166 mg/mL. These results correlated with the effects
of the biological activity of the extract on the Artemia salina L. biotester. Although the extract is non-toxic, cytological
effects appear after 48 h (the accumulation of cytoplasmic inclusions, an increase of intercellular space and cell detachments
at the level of the basement membrane).

Rezumat

Lythrum salicaria L. este una dintre plantele cunoscute in medicina traditionald europeand pentru efectele curative in afectiuni
precum dizenteria si diareea. Evaluarea calitatii prin determinari spectrofotometrice a continutului de polifenoli totali, taninuri si
antocianozide a scos in evidenta valori de 16,39% polifenoli, 10,53% taninuri si 0,3598% antocianozide, rezultate comparabile
cu datele din literaturd. Determinarea activitatii antioxidante a extractului apos a fost realizata prin metoda radicalului DPPH
din produsul vegetal Lythri herba. Extractul apos arati o activitate antioxidanta crescuta (DPPH) de 94,39% pentru concentratia
de 2,5 mg/mL, ICso fiind inregistrat la 0,2166 mg/mL. Aceste rezultate au fost corelate cu efectele activitatii biologice ale
extractului asupra biotesterului Artemia salina L. Desi extractul este non-toxic, dupd 48 h apar efectele la nivel citologic
(acumulari de incluziuni citoplasmatice, spatiu marit intercelular si detasari de celule la nivelul membranei bazale).
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Introduction determine its pharmacological effects such as anti-
diarrheal, antimicrobial, anti-inflammatory and anti-
oxidant properties [4, 28]. Important bioactive compounds
such as tannins, flavonoids, anthocyanins, phenolic
acids, alkaloids, steroids and triterpenes were revealed
by numerous studies [28]. Other evaluations have
showed that Lythrum salicaria L. extracts possess
hypoglycaemic effects and can also reduce the plasma
level of triglycerides [22, 28]. Ethanolic extracts of the
Lythrum salicaria L. species have shown antimicrobial
activity against Gram-negative and Gram-positive
bacteria such as Staphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa and as well as on the
Candida albicans fungus [4]. The use of cytotoxicity
tests for plant extracts can be expensive, due to their
complex composition, with effects that require repeated
tests while being correlated with various types of
solvents and testers. Among the easiest methods,
frequently used in such tests, is brine shrimp lethality
assay (BSLA). This is considered a preliminary test
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Over the years, the popularity of medicinal plants
has declined compared to the pharmaceutical chemical
industry and its multitude of synthetic compounds. The
same can be said about Lythrum salicaria L. species
(Lythraceae), a plant well known in the literature for
its curative effects against dysentery and diarrhoea,
even though Lythri herba is a standardized pharmacopoeial
plant material [1].

Rehabilitating the importance of Lythrum salicaria L.
species in the Romanian therapy is the main objective
of this research. Lythrum salicaria L., known as purple
loosestrife (rachitan in the Romanian language) in
Romanian folk medicine, is used internally for gastro-
intestinal disorders due to its rich tannin composition,
and externally for varicose veins, eczemas and bleeding
gums [27]. Previous phytochemical studies have shown
that polyphenols are the main compound of the aerial
parts of the Lythrum salicaria L. species, which
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for cytotoxicity testing, an important evaluation stage
before modelling [15] and optimizations of assays, in
pharmaceuticals studies. It is an in vivo test, performed
on Artemia salina larvae, a crustacean species used
in toxicology [5, 12], nano-toxicology [17], plant
extracts testing and applications [8, 11, 14, 16, 24].
Meyer and Clarkson established the criteria for
identifying plant extracts toxicity levels based on
relevant concentrations [13, 23]. Therefore, Artemia
salina becomes a most useful test model for these
types of tests [13, 23]. In addition, the possibility of
highlighting cellular structures through transparency
makes this test system an easy tool for evaluating
the cytological changes [29, 31].

The aim of this study is to identify the phytochemical
content of the Lythrum salicaria L. (Lythri herba)
species, and to identify its cytotoxic potential. The
plant has been studied internationally [4, 6, 7, 18] and
is highly valued for its application of new extraction-
induced epidermal regeneration data [18], but at the
national level there is very little data or the data is
incomplete in terms of active pharmacological
activities.

The novelty and originality of the study is given by the
fact that for the first time in Romania, an analysis of
the correlation between the phytochemical composition
and the biological activity of the extract is performed.
In addition, the assessment of cytotoxicity involves
the use of an in vivo test model, widely used for plant
extracts and standardized, which replaces other test
models just as effectively. This test is essential in
establishing preliminary cytotoxicity, as it increases
the efficiency of determining which concentration
has toxic potential, used as an alternative for complex
studies.

Materials and Methods

Vegetal products

Aerial parts of Lythrum salicaria L. (Lythri herba)
were collected in August 2019 from the Navodari area,
Constanta city, Romania, while a voucher specimen
has been deposited in the exicata collection of the
Pharmacognosy discipline within the Faculty of
Pharmacy, “Ovidius” University in Constanta, Romania.
After harvesting, the plant material was sorted and
cleaned of any leaves or flowers that were altered.
Parts of the plant materials were kept in 70% alcohol
in a jar with a running stopper, to carry out the
cross sections while other parts were dried at room
temperature, in the shade, for three weeks to use
them for qualitative and quantitative examinations.
Loss on drying. We determined the loss of drying for
the dry extract, because all subsequent determinations
will relate to the mass of dried plant material. The
method used for this preliminary determination is
provided in both the European Pharmacopoeia 10.0
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edition [1] and in the Romanian Pharmacopoeia 10™
edition monography (FR X) [2].

The assay of water-soluble substances and 50%
methanol study methods. This preliminary determination
is performed to assess the degree of extractability
of the solvents to choose the optimal solvent with
which the most active principles are extracted. The
method used for these determinations is standardized
in FR X, and we used dried floral tips from Lythrum
salicaria L. species from Romania [2] as the plant
material. 5.0167 g of pulverized plant material is
weighed on an analytical scale and transferred into a
vial with a ground-in stopper; we added 100 mL of
water, shook vigorously several times, left to macerate
for 23 hours, stir again for 1 hour and filter, removing the
first portions of the filtrate. 10 g of the filtrate are
evaporated to dryness on a water bath in a pre-weighed
weighing ampoule. The weighing ampoule was dried
in an oven at 105°C for 3 hours, cooled in a desiccator
and weighed. The residue is made up of the soluble
substances and refers to 100 g of plant product [2].
Preparing the extracts

To obtain the dry extract, the air-dried plant material
Lythri herba was milled to a powder (111.3081 g)
using an electric blender and extracted with water
(1000 mL) using a Soxhlet apparatus for 2 hours.
After cooling, the extract was filtered and the filtrate
was concentrated to evaporate the solvent with the
BUCHI R-215 rotary evaporator. The residue was
dried (approximately 12 g), then transferred to a
sealed glass recipient and stored in an exicator until
we conducted the following experiments.

The assay of total polyphenols, tannins and
anthocyanins

The tannin content of the dry plant extract was
determined using the Folin-Ciocalteu method according
to the European Pharmacopoeia (EP) 10.0 edition [1].
To determine total polyphenols content, we performed
the Folin-Ciocalteu adapted method according to the
EP 10.0 edition [1] while for determining the anthocyanins
content we used the colorimetric method according
to the EP 10.0 edition [1].

For total polyphenols and tannin determination, the
amount of 0.5022 g dry extract was dissolved in
250 mL of water. Then, the resulting solution (solution
A) was filtered through cotton wool in a 250 mL
volumetric flask. 20 mL of water were added to
solution A, thus creating solution B. Taking 2 mL of
solution B, we added 1 mL of Folin-Ciocalteu reagent,
10 mL of water and 12 mL of Na;COs 290 g/L solution.
The resulting solution is left to stand for 30 minutes.
The absorbance (A1) is read at a wavelength of 760
nm, using water as a compensation liquid.

In a 100 mL volumetric flask we brought 50 mg of
pyrogallol which is dissolved in 50 mL of water and
fill up to the mark with water (stock solution). In a
100 mL volumetric flask we diluted 5 mL of the pyro-
gallol stock solution (dilute pyrogallol solution) with
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water. We took 2 mL of the diluted pyrogallol solution
and we add 1 mL of the Folin-Ciocalteu reagent, 10
mL of water and 12 mL Na,COs; 290 g/L solution. The
mixture took on a blue coloration. After 30 minutes,
we read the absorbance (Ay) at the wavelength A =760
nm, using water as a compensating liquid.

The total polyphenols content was calculated according
to the following formula:

% total polyphenols = (62.5 X A1z X m2)/(A2 X my),

where: m; = mass of the examined sample (g), m; =
pyrogallol mass (g), A: = total polyphenols absorbance
(nm), Az = absorbance of the pyrogallol standard (nm).
To calculate the tannin content, we used the previous
method with the previous absorbances (A; and A;) and
we calculated the third absorbance of non-adsorbed
polyphenols on the skin powder.

Therefore, we used 10 mL of solution A and stirred
with 0.10 g skin powder for 60 minutes, then filtered
with filter paper. This resulting solution is solution C.
2 mL from solution C was added over 1 mL Folin-
Ciocélteu reagent, 10 mL distilled water and 12 mL
NaxCOs3 290 g¢/L solution. After 30 minutes of rest,
using water as the compensation liquid, the absorbance
(As) at 760 nm of a 3 mL sample of the resulting
solution was read.

The tannin content was calculated according to the
following formula:

% tannins = [62.5 X (A1 - Az) X m]/(A2 X my),

where: m; = mass of the examined sample (g), mz =
pyrogallol mass (g), A: = total polyphenols absorbance
(nm), A, = absorbance of the pyrogallol standard (nm),
As = absorbance of non-adsorbed polyphenols on the
skin powder (nm).

To calculate the anthocyanins content, we used 1.0057
g of the powdered air-dried aerial parts of Lythrum
salicaria L., which were extracted with 20 mL of
methanol for 30 minutes, then filtered and brought to
a 50 mL volumetric flask by washing the extract with
the same solvent. 1 mL of this resulting solution is
added over 9 mL of 0.1% hydrochloric acid in
methanol. The absorbance of a 3 mL sample of the
final solution was read at 528 nm.

The anthocyanins content was calculated according
to the following formula:

% anthocyanins expressed in cyanidol 3-glucoside =
(A x 1000)/(718 x m),

where: A = absorbance of the examined sample (nm),
m = mass of the dry extract (g), 718 = specific
absorbance of cyanidol 3-glucoside.

The absorbents were determined using a UV-VIS
Jasco V630 spectrophotometer.

DPPH (1,1 ’-Diphenyl-2-picryl-hydrazyl)
scavenging activity

The DPPH radical method used in this study is a
standardized method for evaluating the inactivation
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capacity of free radicals by phenolic compounds and
is achieved by measuring the neutralization capacity
of the DPPH radical (1,1'-diphenyl-2-picryl-hydrazyl)
in reduced form to the analysed solution. The free
radical scavenging activity of Lythri herba aqueous
extract was determined by DPPH radical discoloration
procedures described by Bucur L et al. [11]. The solution
to be analysed or the obtained stock solution (P1)
had a concentration of 2.5 mg/mL, from which test
solutions (P2 - P6) were obtained by diluting the
initial plant extract with water (P1). We determined
an absorbance of 0.004% DPPH in methanol, after
which we mixed it with the test solutions. The reaction
mixtures were stirred, then incubated in the dark and
at room temperature for 30 minutes, after which the
absorbances of the test solutions were measured at
517 nm.

The total scavenging ability of the extract was calculated
with the following formula:

% scavenger activity = [(Anitial - Arinal)/Anital] X 100,

where: Aniia = absorbance before the addition of the
plant extract, Arinal = absorbance 30 minutes after the
addition of the solution.

The reagents and apparatus used for this test are:
1,1'-diphenyl-2-picryl-hydrazyl (Aldrich), absolute
methanol (Sigma-Aldrich), UV-VIS Jasco V630 spectro-
photometer and a Kern Abj electronic analytical scale.
The antioxidant activity of the aqueous extract from
the Lythri herba plant material was expressed as an
ICso value (concentration of plant extract that scavenges
50% of the free radical) and was calculated from
the concentration-effect linear regression curve.
Brine Shrimp Lethality Assay (BSLA)

The BSLA test was performed according to the EBPI
protocol (Environmental Bio-detection Products Inc.)
with modifications regarding ARTOXKIT protocol.
Artemia salina eggs (JBL ARTEMIO cysts) were
incubated in artificial seawater (Marine Sea Salt Tetra
GmbH, Germany) salinity solution (3.4 - 3.6%o), in a
volume of 1 L, with aeration and continuous illumination,
until the larvae appeared (24 - 30 h). After hatching,
larvae in larval stage | (nauplius I) were separated and
introduced into experimental vessels (with a volume
of 1 mL), in 2 - 3% saline solution. A number of 15 -
20 specimens were introduced in each test vessel. A
multiwall test plate with 24 (6 x 4) test wells was
used. For each extract, three concentrations (C1W,
C2W, C3W) in aqueous solution (W) and three
concentrations (C1Al, C2Al, C3Al) in alcohol (Al),
were used (Table I), and for each sample three repetitions
were performed. To limit the effects of the alcohol, a
volumetric report of 1:4 was performed in the case
of the alcoholic extract. Samples without the extract
were used as a control group.
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Table |

BSLA experimental protocol

Samples Concentration extract (ug herbal product/mL) Larvae tested number
Ciw 4.93x 103 46
Cc2w 9.87 x 10° 50
C3wW 19.74 x 103 52
C1Al 0.98 x 103 48
C2Al 1.97 x 103 35
C3Al 3.94 x 108 57
Control W (Water) - 43
Control Al (Alcohol) - 42

The evaluation of effects (survival or mortality) was
performed after 24 and 48 hours. Several specimens
were extracted and analysed under a microscope for
cytological details after 24 h. The Optika Italy, B-350
microscope, was used to observe details of the bio-
tester organisms. A statistical analysis program (Stat-
Plus Mac Pro, version v6, Analyst Soft Inc for MacOS)
was used for interpretations. The survival values are
expressed as mean + SD of three parallel measurements.
Cytotoxicity was assessed and correlated with the

composition of the plant extract according to Clarkson's
toxicity criterion [13].

Results and Discussion

The results obtained from the previous determinations
were summarized in Table II.
The result obtained at loss on drying in an oven
falls within the limits mentioned in the European
Pharmacopoeia (EP) 10.0 edition of a maximum of
12% which ensures better preservation [1].
Table 1l
Results obtained from Lythri herba extract

Assay Loss on drying Substances | Substances soluble Total Tannin | Anthocyanin
(%) soluble in water | in 50% methanol | polyphenol | content content
(%) (%) content (%) (%)
(%)
Lythri herba extract | 7.5279% + 0.06 | 17.215% +0.22 | 19.73% +0. 18 16.39% | 10.53% | 0.3598%

The differences between the values obtained from
determination of substances soluble in water and in
50% methanol are not significant and show that both
water and 50% methanol can be considered optimal
solvents to extract the most active principles from
the Lythrum salicaria L. plant.

The assay of total polyphenols,
anthocyanins

Polyphenols are a major group of active compounds
with real therapeutic potential due to their antioxidant
properties [9]. The total polyphenol content from
Lythri herba dry extract falls within the results of
other international specialized studies. Such values
between 6.6% and 21.9% tannins and between 8.3%
and 27.3% total polyphenols were quantified in the
floral tops of Lythrum salicaria L. species from Hungary,
depending on the harvest period [6, 7].

Tannins are one of the largest groups of plant poly-
phenols and have antiviral, anti-inflammatory, anti-
bacterial, anti-carcinogenic activities and can be used
as astringent, antiseptic and haemostatic agents [3].
The tannin content of Lythri herba dry extract falls
within the thresholds mentioned in the EP 10.0 edition
for at least 5% content of tannins [1].

Other studies showed higher polyphenol and tannin
contents in the flowering top than in the leaves or
stems of Lythrum salicaria L. plants [4]. The dry extract

tannins and
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of the Lythri herba plant material has a content of
16.39% polyphenols, of which 10.53% are tannins.
Anthocyanins are plant pigments, derivatives of flavan,
which give the flowers, fruits and other organs their
red, purple or blue colours [10]. Anthocyanins are
used especially as herbal dyes, but in traditional
medicine they have been used for antidiabetic, anti-
tumour, anti-inflammatory, antimicrobial and cardio-
vascular disease prevention, by stimulating the local
synthesis of vasodilating prostaglandins [20, 30]. The
anthocyanins content of Lythri herba extract falls
within the limits mentioned in the EP 10.0 edition
for at least 0.3% of the anthocyanins expressed in
cyanidol 3-glucoside for Myrtilli fructus recens plant
material monography [1]. The existence of anthocyanins
in the plant material of Lythri herba was also confirmed
by the study of Paris R. and Paris M. in 1964. They
revealed two dominant dyes, namely malvidin 3,5-di-
ortho-glucoside and cyaniding 3-ortho-glucoside [26].
DPPH radical scavenging activity

The aqueous extract obtained from the Lythri herba
plant material showed increased DPPH scavenger
activity, namely 94.39% for a concentration of 2.5
mg/mL. The scavenging effect increased with the
increasing concentration of the extract. The obtained
results represent the means of three previously performed
measurements and are illustrated in Table I1I.
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Table 111
Sample DPPH scavenging activity
Sample Parameter
Concentration (mg/mL) | DPPH scavenger activity (%) | 1Cso (mg/mL)
P1 25 94.3934 0.2166
P2 1 92.3158
P3 0.5 76.2155
P4 0.25 50.0744
P5 0.1 22.0974
P6 0.05 16.7576

P1 = stock solution;
solution 1:49.

The ICsp value (concentration of plant extract that
scavenges 50% of the free radical) was calculated from
the concentration-effect linear regression curve (0.2166
mg/mL).

The study conducted by Turnalier et al. (2007) obtained
an 1Cso value of 0.1 mg/mL for the aqueous extract
of the Lythri herba plant material from Turkey [32].
The study of Manany A. et al. in 2013 showed the
antioxidant capacity of 80% methanolic extract from
the Lythri herba plant material, Iran, obtaining a
value of I1Cs of 0.0135 mg/mL [22].
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P2 = diluted solution 1:1.5; P3 = diluted solution 1:4; P4 = diluted solution 1:9; P5 = diluted solution 1:24; P6 = diluted

The ICsp value of the Lythri herba plant material falls
within the ranges found in the international literature
[4, 28].

Brine Shrimp Lethality Assay (BSLA)

The brine shrimp lethality assay (BSLA) is used in
the evaluation of plant extracts to identify their cyto-
toxicity. The testing is performed on 24 hours larvae
because the larvae have sufficient energy reserves to
carry out the development processes in this stage. As a
result, the response of these organisms to the tested
substances and the induced cytotoxic behaviour,
respectively, do not interfere with other substances
in the test environment such as food.

MExAI24 h

: | | |

concentratlons

ExAl 48 h Control Al

Figure 1.
Larval survival (%) recorded at 24 h and 48 h from exposure in Ex W (A) and Ex Al (B)
Data are mean values £ SD, n =3

Ex W — Aqueous extract; Ex Al

In the first 24 hours larvae survival was very high
(100%) after being exposed to extracts for concentrations
C1 and C2. In the case of C3 we had a survival rate
of 28.39% for the aqueous extract (Figure 1A), and
87.69% for the alcoholic extract (Figure 1B). At 48
hours the evolution was obviously unfavourable in
the case of larvae exposed to higher concentrations,
keeping their viability in the C1W and C1Al containers.
The answer correlates with the concentration level in
the case of both tests (aqueous extract and alcoholic
extract).

The death of the larvae is preceded by the modification
of the specific movements of the antennae and,
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— Alcoholic extract; Control W — Control water; Control Al

— Control alcohol

respectively, muscular coordination, the movements
being affected by frequent, short, sudden and disordered
interruptions.

The analysis revealed high toxicity of both extracts
at high concentrations, after 48 h exposures. Probit
analysis reveals the differences in toxicity when
reporting the concentrations of compounds in the
extract component (polyphenolic compounds and
tannins). According to Clarkson's toxicity criterion,
the average toxicity induced by the composition in
tannins is also noted (Table 1V) [13]. In the case of
polyphenolic compounds, it is found that the toxicity
is low (Table IV) [13].
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Figure 2.
Evaluation of the answers to the analysed extracts by Probit analysis at 48 hours
A) Aqueous extract (Ex W); B) Alcoholic extract (Ex Al)

The results of the probit analysis for the extracts,
which were evaluated and reported separately on the
compounds, highlight the differences in toxicity. These
may be a reference to the fact that the extraction method
(in aqueous solutions — Figure 2A, or in alcohol
solutions — Figure 2B) influences the bioactivity of
the extract.

The highlighted effect (in the case of BSLA the
quantified effect is mortality) indicates the interaction
between the cellular mechanisms and the complex

composition of the extract. Mortality is correlated
with the extract concentrations, as well as with the
time of action of the extract on the tested organism.
The lethal concentration was LCsp =18.24 x 10° for
agueous extract (Ex W) and LCsp = 3.22 x 103, for
alcoholic extract (Ex Al), after 48 h. These results
indicated non-toxic effects, after Clarkson’s toxicity
criterion, and is an important detail that these extracts
can be used the natural alternatives for therapies.

Table IV

Toxicity values induced by Lythri herba extracts expressed by LCso and toxicity levels (after 48 h)

Extract LCso (ug/mL) | Standard error LCso Confidence interval Toxicity levels*
Lower Upper
Aqueous extract (Ex W) 18.24 x 10° 2.60 x 10° 13.08 x 10° | 24.11x10° non-toxic
Alcoholic extract (Ex Al) 3.22 x 10° 0.86 x 10° 1x10° NA non-toxic
Polyphenols 604.68 174 346.15 1056.29 low toxic
Tannins 403.85 116.68 230.98 706.69 medium toxic

*Clarkson’s toxicity criterion (extracts with LCs, above 1000 pg/mL are non-toxic; LCso of 500 - 1000 pg/mL are low toxic;
LCs of 100 - 500 pg/mL are medium toxic; while extracts LCso with LCsq of 0 - 100 pug/mL are highly toxic); NA = nonrated.

The processes of division and organogenesis are rapid
in these periods of embryonic development, which
allows us to consider the effects of mortality associated
with the interaction between specific cellular mechanisms
and the chemical compounds of the extracts analysed.

The larvae in the Lythri herba aqueous extract, C1W,
show no obvious cytological changes compared to
the control group (Figure 3a). On the other hand, at
C2W concentration, an increase of the cytoplasmic
inclusions occurred (Figure 3b (1-detail), both at the
level of the epidermal cells and in the digestive tract.

The largest changes are noticed at C3W, where mortality
also occurred in the first 24 hours (Figure 3c).

In these, the cytoplasmic inclusions are numerous,
but what differs is the manifestation of a phenomenon
of inflatability of the terminal area, without changes
to the digestive tract, which suggests the penetration
and accumulation of the analysed extract through cell
membranes, possibly in interstitial spaces (Figures 3c
and 3d). Also, in C3Al, in the alcoholic extract, a
detachment of the cells from the cuticle was noticed,
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which causes the entire cell mass to lose its adhesion.
The consequences are obvious by the high mortality at
C3Al, the explanation being related to the impossibility
of the larva to hatch by losing the cellular support
to the cuticle. In C3Al in the alcoholic extract, the
deformation of the entire digestive tract and, probably,
structural ruptures are also evident, so that whole
areas lose their normal structural appearance.
Studies on other types of test models have revealed
similar phenomena, in the sense that Lythri herba
extract causes the accumulation of cytoplasmic inclusions,
increased the intercellular space and detachment of
basement membrane cells [25].

In cells of the keratocyte type it is shown that the
alcoholic extract of Lythri herba favours the synthesis
of MMP1 (matrix metalloproteinase 1) and MMP3
(matrix metalloproteinase 3). Both are enzymes that
participate in the remodelling of the extracellular matrix
[18]. We consider this phenomenon similar to the
biotester Artemia salina, causing the larvae to swell.
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Figure 3, ‘

Cellular changes induced by aqueous (W) and alcoholic (Al) extract of Lythri herba, under experimental

conditions

a) control W, b) larvae exposed in aqueous extract, C2W, 1-detail, c) larvae exposed in aqueous extract, C3W, d) detail
larvae exposed in aqueous extract, C3W, e) detail larvae exposed in alcoholic extract, C3Al. Unit measures 100 pm

The test model allows a rapid evaluation of the
cytological effects induced by the chemical composition
of the plant extract. The recording of mortality at
extract concentrations higher than 1000 pg/mL suggests
nontoxic activity which supports phytotherapy applications
for the tested plant. Similar results on the low cyto-
toxicity of the Lythrum salicaria L. analysed extract
were also obtained on human cell cultures [19, 21].

Conclusions

Following the results obtained from the phytochemical
investigation, we can say that, as an herbal medicinal
product, Lythri herba has considerable amounts of
total polyphenols and tannins, thus outlining the
importance of the species in therapy.

The existence of polyphenols also justifies the anti-
oxidant properties of the Lythri herba extract demonstrated
in this study and the obtained results justify the
orientation of research towards the determination of
biological activities based on the reduction of the
reactive oxygen species (ROS) levels.

Evaluating the biological activity of the Lythri herba
extract by using BSLA led to determining the concentration
of the extract with toxicological effects. The content
in polyphenols and tannins, respectively, responsible
for antioxidant activity of the extract and very low
cytotoxicity are landmarks based on which the extract
studied in phytotherapeutic applications can be estimated
and recommended. This study contributes to the
completion of phytochemical and cytotoxicological
data to provide scientific support for traditional uses.
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