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Summary.

The evaluation of the antioxidant activity of plants has been an important issue taking into account its importance
on human health. Natural antioxidants protec t cells against oxidative stress, which can damage the cellular components.
Taraxacum officinale (TO) leaves (TOL) and roots (TOR) has been commonly used in traditional medicine due to biolog-
ically active ingredients. This plant is rich in substances with high antioxidant activity (flavonoids, phenolic acids, cou-
marins, vitamins etc.). Glutathione represents the most abundant thiol of cells with important functions in the antioxidant
system. Until now, there are no comprehensive data about TO extracts action on glutathione content.

The objective of the study was to report the influence of TOL and TOR ethanolic extracts on the glutathione content of
erythrocytes. TOL and TOR were harvested from a natural habitat of Republic of Moldova. The dry plants were extracted
using ethanol as solvent (10, 20, 25, 40, 50 and 80% (v/v)). As source of glutathione were red blood cells (RBC) of healthy
persons. As a result we determined that TO exhibits a modulatory action on glutathione content. The highest (28.03+1.14
uM/g. Hb) content of GSH was determined due to action of roots extracts made on ethanol of 20%, the lowest (10.88+0.83
uM/g. Hb) in case of leaves extracted on alcohol of 20%. Opposite, the lowest (5.92+0.72 uM/g. Hb) amount of GSSG
was determined as a result of action of radicular extracts made on ethanol of 20%. The highest (11.46+3.27 pM/g. Hb)
concentration of GSSG was determined by influence of roots extracts on ethanol of 50%.

In conclusion, Taraxacum officinale exhibits a strong antioxidant activity. This plant has ability to prevent and treat
the damage of cells caused by oxidative stress process, by actioning on glutathione system. This activity depends of eth-
anol concentrations and plant’s part.
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Rezumat: Actiunea modulatorie a Taraxacum officinale asupra sistemului glutationic.

Evaluarea activitatii antioxidante a plantelor a fost mereu de o importantd majora pentru stiinta. Antioxidantii naturali
protejeaza celulele contra stress-ului oxidativ, care poate afecta componentele celulare. Frunzele si radacinile de 7ara-
xacum officinale (TO) sunt utilizate in medicina traditionala datoritd ingredientelor sale biologic active. Aceasta planta
este bogata in substante cu activitatea antioxidanta Inalta (flavonoizi, acizi fenolici, cumarine, vitamine etc.). Glutationul
reprezinta unul din cei mai abundenti tioli ai celulelor exercitdnd functii importante in cadrul sistemului antioxidant. Pana
in prezent insa, nu existd date exhaustive referitor la actiunea extractelor din TO asupra continutului de glutation.
nutului de glutation eritrocitar. TO au fost recoltate dintr-un mediu natural al Republicii Moldova. Plantele uscate au fost
supuse extractiei pe etanol de diverse concentratii (10, 20, 25, 40, 50 si 80% (v/v)). in calitate de sursi de glutation au servit
eritrocitele persoanelor sanitoase. in rezultatul acestui studiu am determinat ¢, TO posedi actiune modulatorie asupra
continutului de glutation. Continutul cel mai inalt de GSH (28.03+1.14 uM/g. Hb) a fost determinat ca urmare a actiunii
extractului radicular pe etanol de 20%, iar cel mai mic (10.88+0.83 uM/g. Hb) in cazul extractului foliar pe alcool de
20%. Opus, cea mai mica concentratie de GSSG (5.92+0.72 uM/g. Hb) a fost determinatd ca urmare a actiunii extractului
radicular pe etanol de 20%, iar cel mai inalt continut de GSSG (11.46+3.27 pM/g. Hb) a fost raportat dupa actiunea ex-
tractului din radacini pe etanol de 50%.

in concluzie, Taraxacum officinale poseda activitate antioxidanta promititoare. Aceasta planti are abilitatea de a pre-
veni si trata lezarea celulelor produsa in cazul stress-ului oxidativ, prin actiunea asupra sistemului glutationic. Activitatea
antioxidanta a TO depinde de concentratia etanolului si partea componenta a plantei.
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Pe3iome: MonysitopHoe Bo3neiicrBue Taraxacum officinale Ha rJIyTaTHOHOBYIO CHCTEMY.

OrieHKa aHTHOKCHIAHTHOW aKTMBHOCTH PAacTEHHMI Bcerjaa MMelna OoJblloe 3Ha4eHue Uit Hayku. [IpuponHble aH-
THOKCHJIAHTBI 3alUIIAIOT KJIETKH OT OKHUCIUTEIBHOIO CTPEcca, KOTOPhIH MOXKET HOBPEANUTH KIETOYHBIE KOMITIOHEHTBI.
Jluctbs n xopuu Taraxacum officinale (TO) mucronb3yroTcss B HApOAHOW MeIUIMHE Onarofaps CBOMM OHOJIOTMYECKU
AKTHBHBIM KOMITIOHEHTaM. DTO pacTeHHEe O0raTo BEeIeCTBAMH C BHICOKOW aHTHOKCHAAHTHOW aKTHBHOCTBIO ((hJIaBOHOM /I,
(beHOIIbHBIE KUCIIOTHI, KyMapHHBI, BATAMHUHBI U JIp.). [JIyTaTHOH — OMH M3 CaMbIX PaCHpPOCTPAHEHHBIX THOJIOB B KJIET-
Kax, BBITIOJIHSIONIMH BaKHbIE (DYHKIIMM B aHTHOKCHAAHTHOW cucteme. OIHAKO /IO HACTOSIIETO BPEMEHH OTCYTCTBYIOT
MCUYEPIBIBAIONINE JJAHHBIC O JIeHCTBIM dKcTpakToB TO Ha cozepkaHue rTyTaTHOHA.

LlenbIo HACTOSIIIIETO UCCIIEIOBAHUS SIBUIIOCH ONIPEEICHUE BIMSHUS CIIUPTOBBIX 9KCTPAKTOB JIMCTHEB 1 KopHel TO Ha
coziep)KaHue MIyTarioHa B apurponutax. TO Obuti coOpaHbl U3 MpUpoHOI cpenpl Pecryomiku Monosa. BeicymenHbie
pacTeHus MOBEPraivd SKCTPAKIMH dTAHOJIOM pa3nuuHoi koHieHTparmu (10, 20, 25, 40, 50 u 80% (06./06.)). UcTounu-
KOM TITyTaTHOHA CIY)KWJIM SPUTPOLUTHI 3[J0POBBIX Jrofel. B pesynbrare aToro uccienoBanust Mbl onpeaenim, uto TO
OKa3bIBaCT MOIYJIHUPYIOIIEe ACUCTBUC HA CojiepkaHue TiiyTaTioHa. Haubomnsinee cogepskanue GSH (28.03+1.14 MxM/r
Hb) Ob110 onpeneneHo B peaynbrare ASUCTBHS IKCTpakTa KopHel Ha 20% srtanone, a Haumenbiree (10.88+0.83 mxM/r
Hb) - B ciyuae nmuctoBoro skctpakTa Ha 20% crimpre. Haoboport, Hanmenbinas koHmeHTpanus GSSG (5.92+0.72 mxM/r
Hb) onpenensinacy B pesyibrare JeHcTBHs SKCTpakTa KopHed Ha 20% srtaHone, a HauOosbas koHueHTpanus GSSG
(11,46+3,27 mxM/r Hb) Obita orpezeneHa nocie BO3ACHCTBHS SKCTpaKTa KopHeid Ha 50% sTaHoe.

B 3axmouenue, Taraxacum officinale ob61amaeT MHOTOOOCIIAIOIICH AHTUOKCHIAHTHOW aKTUBHOCTBIO. DTO PACTCHUC
o0rasiaeT CriocoOHOCTHIO MPEJOTBPAIATh U JICYHUTH MOBPEKACHHS KIETOK, BBI3BAHHBIE OKHCINTEIBHBIM CTPECCOM, BO3-
JICWCTBYs Ha CHCTEMY IIyTaTHOHA. AHTHOKCHAAHTHAs! akTUBHOCTH TO 3aBUCHT OT KOHIIEHTPAIIMH STaHOJA U COCTaBHOU
YacTH PACTCHUSL.

KaroueBble ciioBa: TIIyTaTHOH, JTUCThS U KOPHU OJlyBaHUMKA JIEKAPCTBEHHOT'O, SPUTPOIUTHI, aHTHOKCHJIAHTBI.

Introduction.

Glutathione is an antioxidant which prevents the
destruction of cellular components by reactive oxy-
gen species (ROS), reactive nitrogen species (RNS),
free radicals (FR), peroxides, lipid peroxides and
heavy metals [1]. All of these substances can damage
the cells components, during a process called as oxi-
dative stress (OS).

Chemically, glutathione represents a tripeptide
consisting of glutamic acid (Glu), cysteine (Cys) and
glycine (Gly). Its biosynthesis requires 2 enzymes,
glutamate—cysteine ligase and glutathione synthetase.

The chemical structure of glutathione determines
its functions and distribution among of all living or-
ganisms reflects its extremely important biological
role. The sulthydryl group (SH) in the Cys structure
serves as a proton donor and is responsible for its bi-
ological activity. Glutathione is actively involved in
the metabolism of estrogens, leukotrienes and prosta-
glandins, participates in the reduction of ribonucleo-
tides into deoxyribonucleotides, as well in the matu-
ration of iron-sulfur groups in proteins or transfer of
copper and iron, etc [2—6].

Antioxidants represent substances which can stop
formation of free radical by giving hydrogen atoms
or scavenging them. The reduced glutathione, as well
enzymes, glutathione peroxidase (GPOx), glutathione
reductase (GR) and glutathione-S-transferase (GST)
represent antioxidants which prevent the formation of
FR by converting them into less harmful molecules.
The SH residue of GSH is a source of one reducing
equivalent, in case of thiol protection and redox reg-

ulation of cellular thiol proteins under OS action.
During this process GSH is converted to its oxidized
form (GSSG) glutathione-disulfide also called L-(—)-
glutathione. The last, oxidized state in return is con-
verted to the reduced state by nicotinamide adenine
dinucleotide phosphate (NADPH), conversion cata-
lyzed by GR [7].

The ratio GSH/GSSG is modified in many condi-
tions of cellular redox imbalance and has been seen
to change in many human diseases such as: neurode-
generative disorders, diabetes mellitus type 1 and 2,
inflammatory bowel disease, asthma, rheumatoid ar-
thritis, endometriosis, metabolic syndrome, and oth-
ers. Also GSH is involved in immune functions and in
the antimicrobial and antiviral defense of cells [3,8].

Taraxacum officinale (TO) F. H. Wigg or Dandeli-
onleaves and roots are natural, cheap and largely avail-
able sources, used during centuries for the treatment of
various ailments, exhibiting choleretic, diuretic, an-
tirheumatic, anti-inflammatory, appetite-stimulating
and laxative properties, used as antidiabetic and an-
titumor drug [9]. Chemical composition of TOL and
TOR is amazing due to: microelements (potassium,
iron, calcium, magnesium and phosphorus), vitamins
(A, C, B1, B2, etc.), polifenolic compounds (chicoric,
4-caffeoylquinic, chlorogenic, caffeic, p-coumaric,
ferulic acids and their derivatives), flavonoids, sapo-
nins, essential oils, inulin and proteins [10—12]. Many
of these components have promising antioxidant ac-
tivities [4,13].

Until now, there are no comprehensive data about
TO extracts action on glutathione content. Our results
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demonstrate that TO possess a great antioxidant ac-
tivity, which depends of plants part and concentration
of extractant.

Materials and methods.

Taraxacum officinaleF. H. Wigg leaves and roots
were harvested in May of 2017 from a natural habitat
from Republic of Moldova. After cleaning and weigh-
ing, the vegetal material was placed in the lab condi-
tions at room temperature, for 2 weeks. Dried leaves
and roots were grinded (Scarlett Coffee grinder SC-
4145)to afine powder and samples were soaked in 100
mL of ethanol(Luxfarmol, MD) of 80%, 50%, 40%,
25% 20% and 10%. The extractionshave been realized
at room temperature for 24 hours, process followed
by filtration through Whatman No.l WHA10010155
(Merck, DE). Aliquots of 1,5ml of every type of ex-
tract were centrifuged (MPW 370, during 5 min, at
5000 rpm). The samples purity was confirmed by the
absence of stratification and sedimentation.

Healthy persons’ blood was diluted 1:4 v/v with
DMEM (Dulbecco medium), mixed up with gen-
tamicin (100 pg/ml), heparin (2.5 un/ml) and L-glu-
tamine (0.6 mg/ml). To the diluted blood (0,9 ml), TO
extracts (0.1 ml) were added in all test wells, except
for the control group, in which the TO extracts were
replaced with equivalent amount and concentration
of alcohol. After 24 hours of incubation at 37°C and
3,5% CO, humidified atmosphere the microplates
were centrifuged for 5 min, at 1500 rpm. The obtained
erythrocytes mass (15 pL) was used for further glu-
tathione system assessments. All experiments were
done in triplicate in 24-wells microplates.

The influence of TO extracts on RBC’s glu-
tathione system (GSSG, GSH and total GSH), was

evaluated in accordance with Ryzhikov S.L. et al.
(2011) method, modified by us [ 14]. The total amount
of the reduced and oxidized forms of glutathione was
determined by using a kinetic assay, in which cata-
lytic amounts of GSH or GSSG and GR bring about
the continuous reduction of DTNB (5,5'-dithiobis
2-nitrobenzoic acid) by NADPH. All of the methods
have been adapted for application to the Synergy HI
Hybrid Multi-Mode Microplate Reader (BioTek In-
struments, USA).

The statistics (GraphPad Prism 8.0) included cal-
culation of mean and standarddeviation (M+SD), the
percentage of difference between experimental group
and control, Mann-Whitney U test (control vs exper-
imental groups, leaves vs roots extracts) and Spear-
man (r)) correlation (ethanol concentration vs the
glutathione system activity in tested samples). The
significance level was fixed at p <0.05 for all statisti-
cal analyses. The Research Ethics Committee of the
“Nicolae Testemitanu” State University of Medicine
and Pharmacy approved the present study (nr.81 of
19.09.2020).

Results.

The reduced state of glutathione, GSH demon-
strated a high variability, in different alcohol extracts
of TOL: 10% — 10+0.3 uM/g. Hb, in 20% — 10.9+0.8
uM/g. Hb, in 25% — 12.4+2.2 uM/g. Hb, in 40% —
9.3+1.3 uM/g. Hb, in 50% — 14.6+2.2 uM/g. Hb
and in 80% — 18+1.0 uM/g. Hb (Tablel). But these
amounts where statistically different from control
group only in 2 extracts, of 10% and 80%. The GSH
recorded a significant, statistically positive correla-
tion (r=0.47, p=0.04).

Table 1
Influence of different leaves extracts of TO on glutation content in RBC’s
GSH GSSG Total glutathione
Extracts (uM/g. Hb) (uM/g. Hb) (uM/g. Hb)
Control TOL Control TOL Control TOL
LEOLLL0 14.7240.30 | 9.99+0.27 2.75+0.08 7.7540.90 | 17.46£022 | 17.74+1.17
-32.1% (p=0.05) +182.1% (p=0.05) +1.6% (p=0.51)
LE(OH 20 13.38+5.27 | 10.88+0.83 | 3.39+1.99 | 8.11+0.74 | 16774327 | 18.98+1.57
-18.7% (p=0.01) +139.3% (p=0.05) +13.2% (p=0.28)
LE(OH 25 893+2.01 | 1243+2.18 | 8844346 | 9.97+0.09 17.77£1.45 | 22.40+2.09
+39.2% (p=0.03) +12.7% (p=0.51) +26% (p=0.05)
LE(OH 40 11.53+1.63 | 9.26+127 731:1.24 | 6.51£1.21 18.84+2.87 | 15.77+2.48
-19.7% (p=0.03) -10.9% (p=0.51) -16.3% (p=0.13)
LE(OH 50 9.9242.71 | 14.6242.15 | 9.16+3.66 | 8.73x0.64 | 19.08£0.95 | 23.35£2.79
+47.3% (p=0.03) -4.7% (p=0.83) +22.4% (p=0.05)
LE(OH 80 7.78£0.77 | 18.01x1.02 | 424002 | 10.39+3.16 | 12.02+0.78 | 28.40:2.14
+131.5% (p=0.05) +144.9% (p=0.05) +136.2% (p=0.05)

Note: LEtOH — leaves extracts in ethanol of different concentration (10-80%,).
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GSSG was different in TOL ethanolic extracts, as
follow: 10% — 7.8+0.9 uM/g. Hb, in 20% — 8.1+0.7
uM/g. Hb, in 25% — 10+0.1 uM/g. Hb, in 40% —
6.5£1.2 uM/g. Hb, in 50% — 8.7+0.6 uM/g. Hb and in
80% — 10.4+3.2 uM/g. Hb. Although the correlation
of GSSG tested group vs control recorded a light pos-
itive value, it didn’t reach a statistically significant
level (r=0.2, p=0.29) (Table 1).

The total amount of GSH in TOL changed as fol-
low: in ethanolic extracts of 10% it was recorded as
17.7£1.2 uM/g. Hb, in 20% — 19+1.6 uM/g. Hb, in
25% —22.442.1 uM/g. Hb, in 40% — 15.8£2.5 uM/g.
Hb, in 50% — 23.4£2.8 uM/g. Hb and in 80% -
28.4+2.1 uM/g. Hb (Table 1). The total glutathione
recorded a positive, statistically significant corre-
lation to ethanol’s concentrations of TOL extracts
(r=0.45, p=0.05).

The amount of GSH in TOR increased as a result
of the action of the bioactive components from the
ethanol extracts of 10% (17.74£1.39 uM/g. Hb), 20%
(28.03+1.14 uM/g. Hb), 40% (16.48+3.01 uM/g.
Hb) and 80% (20.41+£0.90 uM/g. Hb) The GSH was
decreased under the influence of ethanol extracts of
25% (13.59+0.43 pM/g. Hb) and 50% (13.33+0.69
uM/g. Hb) of TOR extracts. TOR can act as both
oxidizing and reducing agents. The GSH recorded a
significant, statistically positive correlation (r=0.47,
p=0.04) (Table 2).

The concentration of GSSG decreased dramatical-
ly as a result of the action of the extract on 40% ethanol
(2.65+1.30 uM/g. Hb) (Table 2). The GSSG content
increased in extracts on ethanol of 20% (5.92+0.72

uM/g. Hb) and 50% (11.46+3.27 uM/g. Hb). In the
case of GSSG, the correlation values did not reach the
expected statistical threshold (r =0.15, p=0.29).

The total glutathione content increased most-
ly as a result of TOR actions (Table 2). The highest
concentrations were determined on alcohol of 10%
(28.76+£0.54 pM/g. Hb), 20% (33.95+0.42 uM/g.
Hb) and 80% (30.93+0.40 uM/g. Hb). The total glu-
tathione content decreased only under the influence
of the 25% ethanolic extract of TOR (19.19+0.29
uM/g. Hb). Its content recorded a significant, statisti-
cally positive correlation with ethanol concentration
(r=0.45, p=0.05).

Discussion

Taraxacum officinale is a vigorous plant found
worldwide, considered a weed by most gardeners
and has been used for many purposes in traditional
medicine. This plant is well known demonstrating an-
tioxidant, anti-inflammatory and antitumor proper-
ties[15]. The content and effectiveness of TOL and
TOR depends of many factors: the period of harvest-
ing, altitudes, soil type, environmental factors (tem-
perature, photoperiod and rainfall) and parts of plant
used for extracting. TOL and TOR have different
composition due to plants’ parts used for experiment.
TOL contain a high level of potassium, iron, calcium,
magnesium, phosphorus, phenolic compounds and its
derivatives (hydroxycinnamic, monocaffeoyltartaric,
dicaffeoyltartaric acids); phytosterols (p-sitosterol,
stigmasterol, campesterol); vitamins A, B1, B2 and
C. TOR are rich in iron, copper and other trace ele-
ments; phenolics (chicoric, 4-caffeoylquinic, chloro-

Table 2
Influence of different roots extracts of TO on glutation content in RBC’s
GSH GSSG Total glutathione
Extracts (uM/g. Hb) (uM/g. Hb) (uM/g. Hb)
Control TOR Control TOR Control TOR
12.0560.94 | 17.74+139 | 8.66£0.70 11026193 | 20714024 | 28.76+0.54
REtOH10
+47.2% (p=0.05) +27.2% (p=0.13) +38.9% (p=0.05)
14155156 | 28.03+1.14 | 3.10:0.02 | 5.92:0.72 17255154 | 33.95:0.42
RE{OH20
+98% (p=0.05) +91.2% (p=0.05) +96.8% (p=0.05)
2081079 | 13595043 | 3.90:092 | 5.60£0.13 | 2471171 | 19.19+0.29
REtOH25
-34.7% (p=0.05) +43.5% (p=0.05) -22.4% (p=0.05)
893201 | 16.48+3.01 8.84+3.46 | 2.65+1.30 17774145 | 19.13£1.70
RE{OH40
+84.5% (p=0.05) 270.1% (p=0.05) +7.6% (p=0.51)
18.77+3.06 | 13.33+0.69 | 3.79:071 | 1146+327 | 2257377 | 24.79+3.96
RE{OHS50
229% (p=0.05) +202.4% (p=0.05) +9.9% (p=0.51)
9926271 | 20412090 | 9.16+3.66 | 1052£050 | 19.08+0.95 | 30.93:0.40
RE{OHS0
+105.7% (p=0.05) +14.9% (p=0.51) +62.1% (p=0.05)

Note: REtOH — roots extracts in ethanol of different concentration (10-80%).
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genic, caffeic, p-coumaric, ferulic, p-hydroxybenzo-
ic acids, etc.); sterols (taraxasterol, P-taraxasterol,
arnidol, faradiol, o - and B-amyrin, B-sitosterol and
stigmasterol); sesquiterpenes (eudesmanolides 4o,
11pB, 13,15-tetrahydroridentin B, taraxacolide-O- glu-
copyranoside, guaianolides 11f,13-dihydrolactucin,
etc.) [16-20].

TO represent one of richest vegetable source of
beta-carotene and polifenolic compounds as flavo-
noids and phenolic acids. Many researches are inter-
esting in the distribution of this components in TO,
due to high antioxidant activities [10]. Koo et al.
(2004) were identified in TOL the monocaffeyltartar-
ic, hydroxycinnamic, chicoric, chlorogenic acids; the
coumarins, cichorin and aesculin; flavonoids glyco-
sides (luteolin 7-glucoside and two luteolin 7-diglu-
cosides). Luteolin and lutein-7-O-glycoside found in
the ethyl acetate fraction of dandelion were reported
as to suppress the production of nitric oxide (NO)
and prostaglandin E2 in LPS-activated macrophag-
es, which is attributed to suppression of NO and cy-
clooxigenase-2 (COX-2)- induced synthase, and re-
duce the level of ROS [21]. Also, it has been reported
that this plant act as an anti-inflammatory drug in the
central nervous system (CNS), inhibit the production of
TNF by blocking IL-1 production in primary cultures
of rat astrocytes stimulated with LPSand TNF-alpha-in-
ducing substance[22,23]. These data are confirmed by
Jeonet al. (2008), which concluded that the aerial parts
of Taraxacum officinale present anti- angiogenic, an-
ti-inflammatory and anti-nociceptive activities through
its inhibition ofNO production and COX-2 expression
and/or its antioxidative activity[24]. In one of our pre-
vious research we described the action of TO extracts
on viability of glial cell line (U-138 MQG) assessed
by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphen-
yltetrazolium bromide) test. In that study we reported
that TO roots extracts prepared in 80% ethanol had a
greater inhibitory action on cells viability than Doxo
of 10° ug/L [25].

The glutathione and enzymes GPOx, GST, GR are
complementary parts of a complex antioxidantsystem
developed by the cells, involved in neutralizing H,0,
and reduce lipid hydroperoxides [26,27]. Glutathione
is a tripeptide with a gamma peptide linkage between
the carboxyl group of the glutamate and cysteine. The
ratio GSH/GSSG within cells represents a measureof
cellular OS. In healthy cells the majority of the to-
tal glutathione (90%) is represented by GSH and less
than 10% by GSSG. The thiol group of cysteinyl resi-
due of GSH is a source of one reducing equivalent, in
thiol protection and redox regulation of cellular thiol
proteins under oxidative stress. Fulga ef al. (2021)

demonstrate that TOL and TOR are a valuable source
of different classes of biologically active substances,
involved in bio- chemical mechanisms, antioxidant
protection. TO extracts influence on RBC’s thiols lev-
el depends of type of extractant and its concentration.
The overall influence of TO be to decrease the thi-
ols level, mechanism which depends of their reduced
and oxidized forms level in experimental samples, as
well of various concentrations and combinations of
biologically active substances in different types of ex-
tracts [28]. Thus, glutathione is an important nat-
urally occurring antioxidant because it prevents the
hydrogen of sulthydryl group to be abstracted instead
of methylene hydrogen of unsaturated lipids. Levels
of glutathione are considered of critical importance
in tissue injury caused by toxic substances. The com-
bination of antioxidant enzymes and glutathione
form offer protection against FR, and there by main-
tain low levels of lipid peroxide. Park et al. (2007)
demonstrated that the contents of GPOx, GR and
superoxide dismutase (SOD) increased dose depend-
ent manner, and mRNA and protein expression levels
of cytochrome P450 2E1 significantly decreased in
the dandelion administered group on Sprague-Daw-
ley rats in liver injury induced by carbon tetrachlo-
ride (CCl,) [4]. Another marker of OS is malondi-
aldehyde that was demonstrated by Hagymasi et al.
(2000), where TOL extract was more effective in
membrane protection, (IC,=0.55 mg/ml), compared
with the TOR extract (IC, =1 mg/ml). Also, roots and
leaves extracts can stimulate the NADPH-cytochrome
P-450 reductase activity, the hydrogen-donating abil-
ity, reducing power property and radical scavenging
capacity of TO. Thehigher hydrogen donor, reducing
agent and hydrogen peroxide scavenger capability of
the leaf extract correlates with the approximately 3
times higher polyphenol content compared to radix
extract [15].

Popovic et al. (2001) and Milosevic et al.(2003)
demonstrated the inhibitory effects of hydroxyl (OHe)
radicals production using ethyl acetate, chloroform
and water extracts by (flower, leaf, stem and root) of
TO which exerts antioxidant activity [29].

Wojdylo et al. (2007) demonstrated the high scav-
enging activity of DPPH radical was in TOR of 80
% methanol extract, but other researches described the
low activity in ABTS and FRAP assays using the
same TOR methanolic extracts [30].

Sumanth M. and Rana A.C. (2006)demonstrated
that pretreatment of Wistar albino rats with 100
mg/kg per os ofTO extract improved significantly
the SOD, CAT, GSH and GPOx levels and reduced
lipid peroxidation [29].
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Conclusions.

Taraxacum officinale exhibits a strong antioxidant
activity. This plant has ability to prevent and treat the
damage of cells caused by oxidative stress process,
by actioning on glutathione system. This activity de-
pends of ethanol concentrations and plant’s part.
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