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Aim. To evaluate the neuroprotective effects of Urtica dioica L. oil on oxidative stress and inflammatory
responses in the brains of rats exposed to ionizing radiation alone or in combination with hexavalent chromium.

Materials and methods. Sixty-five white adult male rats were randomly assigned to five groups (n=13/
group): control, irradiation, irradiation + Urtica dioica L. oil, irradiation + Cr(VI), and irradiation + Cr(VI) + Ur-
tica dioica L. oil. Seven days after irradiation, brain tissue was collected for biochemical analysis. Levels of
malondialdehyde (MDA), reduced glutathione (GSH), superoxide dismutase (SOD), catalase (CAT), tumor
necrosis factor-a (TNF-a), and interleukin-6 (IL-6) were determined.

Results and discussion. Exposure to ionizing radiation, particularly in combination with Cr(V1), signifi-
cantly impaired antioxidant defenses and increased lipid peroxidation and inflammatory cytokine levels in
brain tissue. Pretreatment with Urtica dioica L. oil significantly increased SOD, CAT, and GSH levels while
reducing MDA, TNF-qa, and IL-6 compared with the corresponding untreated exposed groups (p<0.05).

Conclusions. Urtica dioica L. oil attenuated oxidative stress and neuroinflammation induced by ionizing
radiation alone or combined with hexavalent chromium. These findings suggest that nettle oil has promising
neuroprotective potential through enhancement of endogenous antioxidant defenses and suppression of in-
flammatory responses.
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INTRODUCTION Among medicinal plants, Urtica dioica L.,

Medicinal plants have historically served as
a fundamental component of healthcare systems
worldwide. Beyond their traditional use as remedies,
many plant species are also consumed as food ingre-
dients and spices, providing a rich source of bioactive
compounds for pharmaceutical research. In recent
decades, plant-based nutraceuticals and functional
foods have attracted considerable scientific attention
due to their potential protective effects against dis-
eases associated with modern lifestyles and environ-
mental factors, including inflammation, hypercholes-
terolemia, atherosclerosis, endothelial dysfunction,
and cancer progression.
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commonly known as stinging nettle, has attracted
considerable scientific interest due to its wide range
of biological activities. Urtica dioica L. is a perenni-
al herbaceous plant belonging to the genus Urtica,
characterized by serrated leaves covered with sting-
ing hairs. Its leaves contain a rich composition of nu-
trients and bioactive compounds, including dietary
fiber, essential fatty acids (linoleic, linolenic, palmitic,
stearic, and oleic acids), essential amino acids, and
pigments such as B-carotene, lutein, and other ca-
rotenoids. In addition, nettle is abundant in antioxi-
dant compounds, including polyphenols (kaempferol,
quercetin, caffeic acid, coumarins, and other flavo-
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noids). It also contains numerous minerals such as
calcium, zinc, magnesium, sodium, iron, phospho-
rus, cobalt, potassium, nickel, and molybdenum, as
well as vitamins A, C, K, and B-complex vitamins.
Due to this balanced nutritional composition and high
content of bioactive compounds, stinging nettle has
gained increasing recognition as a valuable medicinal
and functional plant [1].

Numerous studies have demonstrated that
Urtica dioica L. exhibits a broad spectrum of phar-
macological properties, including antioxidant, anti-in-
flammatory, antiproliferative, analgesic, immunomod-
ulatory, antihypertensive, anti-infective, and anti-ulcer
activities. Moreover, nettle has been suggested to
contribute to the prevention of cardiovascular and
neurodegenerative diseases [2].

Oxidative stress plays a central role in the
pathogenesis of many neurological disorders. During
incomplete reduction of molecular oxygen (O-), reac-
tive oxygen species (ROS) such as superoxide an-
ion (O2*"), hydroperoxyl radical (HO.¢), and hydroxyl
radical (HO-) are generated [3]. These highly reactive
molecules can damage lipids, proteins, and DNA,
thereby disrupting cellular homeostasis. ROS-mediat-
ed oxidative stress can activate multiple intracellular
signaling pathways, including the nuclear factor kap-
pa-B (NF-kB) pathway. Activation of NF-kB promotes
neuroinflammation, microglial activation, neuronal
apoptosis and necrosis, and secondary neuronal
damage. Furthermore, it stimulates the transcription
of genes encoding pro-inflammatory cytokines such
as interleukin-1f (IL-1pB), interleukin-6 (IL-6), and tu-
mor necrosis factor-a (TNF-a) [4].

Reactive oxygen species particularly affect
polyunsaturated fatty acids in cellular membranes,
initiating lipid peroxidation chain reactions that ul-
timately lead to the formation of malondialdehyde
(MDA), a widely recognized marker of oxidative
damage [5]. To counteract oxidative stress, the body
relies on endogenous antioxidant defense systems,
including enzymatic antioxidants such as superoxide
dismutase (SOD), glutathione peroxidase (GPx), cat-
alase (CAT), and glutathione reductase (GR), as well
as non-enzymatic antioxidants such as reduced glu-
tathione (GSH), cysteine, coenzyme Q, and vitamins
A, C, and E, metals (Se, Zn) [6].

Plant-derived compounds have attracted sig-
nificant attention for their ability to modulate oxidative
stress and inflammatory responses. Herbal extracts
may exert anti-inflammatory effects by targeting var-
ious cellular signaling pathways or endogenous en-
zymes involved in inflammatory processes. In partic-
ular, extracts of Urtica dioica L. have been reported to
modulate the inflammatory cascade by inhibiting cy-
clooxygenase enzymes (COX-1 and COX-2), thereby
reducing the synthesis of inflammatory prostaglan-
dins, and by suppressing mast cell tryptase activity to
prevent degranulation [7].
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In addition to these mechanisms, bioactive
compounds present in nettle, such as rutin, kaemp-
ferol, and vitamin A, have been shown to possess
strong antioxidant and anti-inflammatory properties.
The phenolic and flavonoid constituents of Urtica dio-
ica L. contribute to the scavenging of reactive oxygen
species and the inhibition of lipid peroxidation, there-
by protecting cells from oxidative damage [8].

Despite the growing body of evidence support-
ing the biological activities of Urtica dioica L., further
research is needed to identify its active phytochemi-
cals, clarify their mechanisms of action, and evaluate
their therapeutic potential in conditions associated
with oxidative stress and inflammation.

Therefore, the study aimed to investigate the
effects of Urtica dioica L. oil on oxidative stress and
inflammatory responses in the brain following com-
bined exposure to ionizing radiation and hexavalent
chromium, two environmental factors known to in-
duce severe oxidative and inflammatory damage in
neural tissues.

MATERIALS AND METHODS

White adult male rats (170-190 g) were ob-
tained from the vivarium of the Scientific and Practical
Center of NC JSC «Marat Ospanov West Kazakhstan
Medical University» (Aktobe c., Republic of Kazakh-
stan). Prior to the experiment, the animals underwent
a 14-day acclimatization period.

All experimental procedures were approved
by the Institutional Animal Ethics Committee of NC
JSC «Marat Ospanov West Kazakhstan Medical Uni-
versity» and were conducted in accordance with the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (Strasbourg, 1986).

A total of sixty-five rats were randomly as-
signed to five experimental groups (n=13/group):
group | — control group; group Il — rats exposed to a
single total-body y-irradiation dose of 4 Gy; group Il
— rats treated daily with Urtica dioica L. oil at a dose
of 2.5 mL/kg body weight for 14 days, followed by
total-body y-irradiation (4 Gy); group IV — rats ad-
ministered potassium dichromate (K.Cr.O-) in drink-
ing water at a concentration equivalent to 180 mg/L
Cr(VI) for 14 days, followed by total-body y-irradia-
tion (4 Gy); group V — rats administered potassium
dichromate (K.Cr.O-) in drinking water at a concen-
tration equivalent to 180 mg/L Cr(VI) and treated with
Urtica dioica L. (2.5 mL/kg body weight) for 14 days,
followed by total-body y-irradiation (4 Gy).

Seven days after irradiation, animals were euth-
anized under light anesthesia by cervical decapitation.

The brain was rapidly excised and placed in
ice-cold buffer containing 10 mM Tris-HCI (pH 7.4).
Brain tissue samples were centrifuged, and the su-
pernatants were stored at —20 °C until biochemical
analysis.
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Lipid peroxidation was evaluated by measur-
ing MDA levels using the spectrophotometric method
described by H. H. Draper and M. Hadley [9]. Under
acidic conditions and high temperature, MDA reacts
with 2-thiobarbituric acid to form a colored complex
with maximum absorbance at 532 nm. The molar ex-
tinction coefficient was 1.56x10° M~"-cm~'. MDA con-
centrations were expressed as nmol/g tissue for brain
samples.

GSH levels were determined according to G.
L. Ellman method [10] with modifications by D. J. Jol-
low et al. [11], which is based on the formation of a
yellow color upon the addition of DTNB (5,5-dithio-
bis-2-nitrobenzoic acid) to a sample containing SH
groups. Briefly, 3.0 mL of 4% sulfosalicylic acid was
added to 0.5 mL of tissue homogenate, followed by
centrifugation at 1600xg for 15 min. Ellman’s reagent
was added to 0.05 ml (50 pL) of the supernatant, and
absorbance was measured at 412 nm after 10 min.
Results were expressed as nmol/mg protein.

CAT activity was measured using the method
of M. Koroliuk et al. [12]. The reaction was initiated by
adding 2 ml of 0.03% H,O, to 0.1 ml of supernatant
and terminated after 10 min by the rapid addition of 1.0
ml of 4% ammonium molybdate dissolved in 12.5 mM
H,SO, and 1 ml of 125 mM H,SO,. All samples were
centrifuged at 3 000 g for 10 min. The absorbance of
the sample was measured at 410 nm. CAT activity was
expressed as pmol H.O. min~' mg™" protein.

SOD activity was assessed according to
C. Beauchamp and |. Fridovich [13]. This meth-
od is based on recording changes in the rate of ni-
troblue tetrazolium (NBT) reduction in the presence
of reduced nicotinamide adenine dinucleotide and
phenazine metasulfate. Optical density was mea-
sured at 560 nm. One unit of SOD activity was de-
fined as the amount of enzyme required to inhibit
NBT reduction by 50%. Results were expressed as
U/mg protein for brain tissue.

Protein concentration in tissue fractions was
determined by the method of O. H. Lowry [14].

Levels of inflammatory cytokines, including
IL-6 and TNF-qa, in brain homogenates were mea-
sured using rat-specific ELISA kits (Cloud Clone
Corp., Katy, TX, USA) according to the manufactur-
er’s instructions.

Statistical analyses were performed using R
Studio (version 2024.12.1+563). Data distribution
was evaluated using the Shapiro — Wilk test. Be-
cause the data were not normally distributed, inter-
group differences were assessed using the nonpara-
metric Kruskal — Wallis one-way analysis of variance
(ANOVA). When significant differences were detect-
ed, pairwise comparisons were conducted using the
Mann — Whitney test with Bonferroni correction. Ef-
fect sizes were calculated using Cliff's delta with 95%
confidence intervals (cliff.delta() function, “effsize”
package). According to J. Romano et al. [15], |9] val-
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ues were interpreted as follows: <0.147 — nonsignif-
icant effect; 0.147-0.33 — small effect; 0.33-0.474 —
medium effect; 20.474 — large effect. Relationships
between variables were evaluated using Spearman’s
rank correlation coefficient. P-value<0.05 was con-
sidered statistically significant.

RESULTS AND DISCUSSION

To assess the effects of nettle oil on antioxidant
status and inflammatory responses, we analyzed bio-
chemical parameters in rat brain tissue following com-
bined exposure to ionizing radiation and hexavalent
chromium. As shown in Figures 1 and 2, the Mann
— Whitney test with Bonferroni correction was applied,
and Table 1 presents the effect size estimates calculat-
ed using Cliff's delta. Administration of nettle oil exerted
a pronounced protective effect on the brain’s antioxi-
dant system. Seven days after treatment, rats subject-
ed to either isolated irradiation or combined exposure
demonstrated a significant increase in SOD activity (&
= -0.899, p=0.0005; & = —-0.840, p=0.0013), CAT ac-
tivity (0 = -0.734, p = 0.007; & = -0.651, p=0.024),
and GSH levels (& = —0.964, p=0.0001; & = —0.846;
p=0.0012) compared with the corresponding intoxicat-
ed groups. Concurrently, reductions were observed in
MDA levels (& = 0.698, p=0.0029; 6=1.0; p<0.0001),
TNF-a (6=0.728, p=0.0078; 6=1.0, p<0.0001), and
IL-6 (6=0.852, p=0.0009; 5=1.0, p<0.0001), indicating
attenuation of oxidative stress and inflammatory re-
sponses in the brain.

Overall, the Cliff's delta values confirm a strong
protective influence of nettle oil under both isolated
radiation exposure and combined radiation-chemi-
cal stress. Positive effect size values for antioxidant
enzymes indicate restoration of antioxidant capacity,
whereas negative values for MDA and pro-inflamma-
tory cytokines reflect a decline in oxidative damage
and inflammatory activity.

As illustrated in Figure 3, Spearman’s correla-
tion analysis was performed to examine relationships
among key indicators of antioxidant function, lipid per-
oxidation, and inflammation. Strong and statistically
significant associations (p < 0.0001) were identified
between antioxidant parameters and markers of lipid
oxidation and inflammatory responses, underscoring
the close interplay between reduced antioxidant po-
tential and the intensification of oxidative and inflam-
matory processes in brain tissue.

In summary, the findings demonstrate that
nettle oil effectively restores antioxidant defenses
and mitigates inflammatory reactions under radia-
tion-chemical exposure, providing protection in both
isolated ionizing irradiation and combined irradiation
with hexavalent chromium.

The study provides new evidence that nettle oil
exerts a pronounced protective effect on the brain un-
der radiation-chemical stress, improving antioxidant
defenses and attenuating inflammatory responses.
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MDA — malondialdehyde; SOD — superoxide dismutase; CAT — catalase; GSH — glutathione; C — control; R —
ionizing radiation; R + Ud — ionizing radiation + Urtica dioica L. oil; R + Cr — jonizing radiation + chromium; R
+ Cr + Ud — jonizing radiation + chromium + Urtica dioica L. oil; *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001

Figure 1 — Comparative evaluation of antioxidant status and lipid peroxidation in the brain of rats subjected to

ionizing radiation and chromium exposure and treated with Urtica dioica L. oil

Table 1 — Effect size analysis of antioxidant, lipid peroxidation and inflammatory parameters in the brains of
rats exposed to ionizing radiation and chromium and corrected with Urtica dioica L. oil

Parameter C-R C-R+Cr R - R+Ud R - R+Cr R+Cr - R+Cr+Ud
MDA -0.864 -1.0 0.698 -1.0 1.0

SOD 0.775 1.0 -0.899 0.757 -0.840

CAT 0.698 1.0 -0.734 0.964 -0.651

GSH 0.692 1.0 -0.964 0.740 -0.846

TNF-a -1.0 -1.0 0.728 -1.0 1.0

IL-6 -1.0 -1.0 0.852 -1.0 1.0

Note: C — control; R — jonizing radiation; R + Ud — fonizing radiation + Urtica dioica L. oil: R + Cr — ionizing radiation + chromiunt;, R + Cr

+ Ud — ionizing radiation + chromium + Urtica dioica L. oil; SOD — superoxide dismutase, CAT — catalase, GSH — reduced glutathione,
MDA — malondialdehyde, TNF-a — tumor necrosis factor-a, IL-6 — interleukin-6

Meouyuna u sxonoeus, 2026, 3 119



TeopeaneCKaﬂ N IKCIICPUMCHTAJBHAA MEJIUIUHA

50

404

30+

20- -

o

IL-6 brain (pg/g of tissue)

404

30

20- -

o

< & » &t &

TNF-a brain (pg/g of tissue)
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Figure 2 — Comparative evaluation of inflammatory markers in the brains of rats exposed to ionizing radiation

and chromium and treated with Urtica dioica L. oil

These findings are consistent with previously pub-
lished data on the biological activity of Urtica species,
which are known for their antioxidant, anti-inflamma-
tory, and neuroprotective properties.

In earlier research, Wistar rats with streptozo-
tocin-induced diabetes demonstrated a significant el-
evation of antioxidant enzymes (GPx, SOD, CAT) as
well as GSH levels in hippocampal tissue following
daily oral administration of Urtica dioica L. leaf extract
at a dose of 50 mg/kg for six weeks, compared with
untreated diabetic animals. Concurrently, marked re-
ductions were reported in lipid peroxidation (MDA) and
in the pro-inflammatory cytokine IL-13. These findings
highlight the strong antioxidant and anti-inflammatory
potential of Urtica dioica L. and support its relevance
for mitigating neuroinflammatory alterations in the hip-
pocampus [16]. It has also been shown that the eth-
anolic extract of Urtica dioica L. suppresses the se-
cretion of the pro-inflammatory cytokines TNF-a and
IL-1B in LPS-stimulated human whole blood by 50.8%
and 99.7%, respectively, demonstrating a pronounced
dose-dependent anti-inflammatory effect [17]. In a
scopolamine-induced memory impairment model, Urti-
ca dioica L. extract reduced MDA levels and increased
SOD activity in brain tissues, indicating a pronounced
antioxidant effect [18].

Researchers recorded behavioral disturbanc-
es, as well as changes in redox homeostasis, in the
cerebellum and liver of rats exposed to KBrOs at a
concentration of 2 g/L in drinking water. The animals
showed increased MDA levels and decreased activi-
ty of antioxidant enzymes, CAT and SOD, indicating
the development of oxidative stress. Administration of
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Urtica dioica L. had a significant therapeutic effect,
reducing MDA levels and increasing SOD and CAT
activity in the cerebellum and liver, indicating its an-
tioxidant properties and ability to attenuate KBrO:-in-
duced redox imbalances [19]. The radioprotective
properties of Urtica dioica L. were demonstrated in
an experimental study on rats exposed to 5 Gy of ion-
izing radiation. Treatment with Urtica dioica L. result-
ed in significant increases in the activities of SOD,
CAT, and glutathione peroxidase (GSH-Px), GSH
levels, and a decrease in MDA concentrations. The
obtained results indicate a pronounced antioxidant
and radioprotective effect of Urtica dioica L., associ-
ated with the ability to enhance endogenous antioxi-
dant protection and limit lipid peroxidation processes
[20]. Our results are consistent with a clinical study
in which the use of a hydroethanol extract of nettle
leaves was associated with a significant increase in
the activity of the antioxidant enzyme SOD (p=0.002)
and an improvement in quality of life in patients with
inflammatory bowel disease. The authors concluded
that nettle extract has promising therapeutic poten-
tial as an adjuvant treatment, but further research is
needed to confirm its clinical efficacy [21]. Treatment
with Urtica dioica L. extracts demonstrated a signifi-
cant antioxidant effect against scopolamine-induced
neurotoxicity, with a significant reduction in MDA lev-
els and an increase in GSH concentrations. These
results indicate the ability of Urtica dioica L. to reduce
oxidative stress and support the brain’s endogenous
antioxidant defenses [22]. The data obtained in the
present study are confirmed by the results of other
experimental works, in which the use of ethanol ex-
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Figure 3 — Spearman’s rank correlation analysis between antioxidant parameters, lipid peroxidation, and

inflammatory markers in rat brain tissue

tract of Urtica dioica L. contributed to an increase in
the activity of antioxidant enzymes SOD and CAT in
the tissues of the brain and cerebellum of rats, which
indicates a pronounced neuroprotective and antioxi-
dant potential of the plant [23]. A number of studies
have also shown that the use of Urtica dioica L. ex-
tract is accompanied by a decrease in MDA levels
in hippocampal tissue, indicating a reduction in ox-
idative stress and may underlie its neuroprotective
effects, including the protection of hippocampal neu-
rons, slowing premature aging, and preventing cogni-
tive impairment [24].

CONCLUSION
The study demonstrates that nettle oil effec-
tively attenuates oxidative stress and neuroinflam-
matory responses induced by ionizing radiation alone
or in combination with hexavalent chromium expo-
sure. Treatment with nettle oil restored antioxidant
defenses by increasing SOD, CAT, and GSH levels
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while reducing lipid peroxidation and pro-inflamma-
tory cytokine production in rat brain tissue. These
findings suggest that the neuroprotective effects of
nettle oil are mediated through the enhancement of
endogenous antioxidant capacity and suppression of
inflammation. Therefore, nettle oil may represent a
promising natural therapeutic agent for reducing ra-
diation- and chromium-induced brain injury, although
further mechanistic and clinical studies are required
to confirm its translational potential.
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3ALLMUTHOE OEUCTBUME MACIIA KPAMNUBbI HA OKUCIIUTENIbHbIA CTPECC U BOCHMAJEHUE
B rONNOBHOM MO3T'E KPbIC MOCNE BO3OEACTBUA FAMMA-U3INTYYEHUSA U LLECTUBAJNIEHTHOIO
XPOMA
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Llenb. OueHnTb HenponpoTekTopHoe Aenctene macna kpanuebl (Urtica dioica L.) Ha okMcnvTenbHbIN
CTpecc 1 BocnanuTernbHble peakumm B rofToBHOM MO3re KpbIC, MOABEPILUNXCSH BO3AENCTBUIO MOHU3NPYIOLLErO
N3nyYeHnsi OTAENbHO UMK B COMETAHUM C LUECTMBANEHTHBIM XPOMOM.

Mamepuarnbsi u Memodekl. ecTbaecaT NATb 6enbiX B3pOCbIX CamLUOB KPbIC Bbinv crnyvarHbiM obpasom
pacnpegeneHsl Ha nATb rpynn (n=13/rpynna): KOHTporbHas, obnyyeHue, obnyvyeHne + Macno KpanuvBsbl,
obnyyerne + Cr(VI) n obnyyernne + Cr(VI) + macno kpanuebl. Yepe3 cemb gHen nocne obnyvyeHus Gbina
cobpaHa TkaHb roNoOBHOrO Mo3ra And GuoxmMmmyeckoro aHanusa. bbinu onpegeneHbl YpoOBHU MaroOHOBOMO
ananbgervga (MOA), BocctaHoBneHHoro rmyTtatuoHa (GSH), cynepokenpamcemyTassl (CO[), katanasel (KAT),
dakTopa Hekposa onyxonen-a (PHO-a) n nHtepnerikuHa-6 (LJ1-6).

Pesynbmamsl u obcyxdeHue. Bo3gencTBme MOHU3MPYHOLLErO U3ny4eHusi, ocobeHHO B COYeTaHMU C
Cr(VI), 3HauMTenbHO ocrnabuno aHTMOKCMOAHTHYKO 3aliuTy, YCUMMIO MEePEeKUCHOE OKUCIIEHWE NUNMAO0B U
00yCroBWO NOBLILLEHNE YPOBHS BOCNANUTENbHbLIX LIUTOKMHOB B TKAHW rONIOBHOro mMo3sra. NpeasaputensHas
obpaboTka MacrnoMm KpanuBbl 3HAYMTENbHO CTUMYyNUpoBana nosbiweHne yposHen COL, KAT u GSH c
OOHOBPEMEHHbIM CHuxeHuem yposHen MOA, ®PHO-a n UJ1-6 no cpaBHEHMIO ¢ COOTBETCTBYOLLIMMUN rpynnamu,
He nogBeprasLnMuUcs BosgencTamio (p<0,05).

Bbigodbl. Macno kpanubl ocnabumno OKACIUTENbHBIA CTPECC W HEWpPOBOCMANEHWE, BbI3BaHHbIE
VNOHM3UPYIOLLUM M3MNyYEHNEM KaK OTAENbHO, TaK Y B COMETAHWM C LLUECTMBANEHTHBIM XPOMOM. 3TN pe3ynbraThbl
CBUOETENLCTBYOT O TOM, 4YTO Macfo KpanvBbl 0bOMagaer MHOrooGeLlarowyM HenponpoTEKTOPHBLIM
MOTEHLMANoOM 3a CYET YCUNEHUS SHOONEHHOW aHTMOKCUAAHTHOW 3aluuThl U NoAaBMEHMS BOCMANUTENbHbIX
peakuun.

Knrouesbie crioga: VOHU3MPYIOLLEE U3MyYeHWe; MO3r; OKUCITUTENbHbIA CTPECC; BOCManeHue; mMacrno
kpanwmebl; Urtica dioica L.
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3epmmeydiH makcambi. VloHOaylwbl cayneneHygdiH Xeke acepi Hemece anTbl BaneHTTi XPOMMEH
OiprneckeH acep eTyi XaraanbliHOa ereykynpblk MUbIHAAFbI TOTbIFY CTPECCi MeH KabbIHy peakumnsanapbiHa kapcbl
Kanakarn MalblHbIH HEMPOMNPOTEKTOPSbIK cepiH baranay.

Mamepuandap xeHe adicmep. Epecek ak aTanblk TykbIMObl 65 ereykympblik keaaencok Typae dec Tornka
GeniHgi (n=13/Ton): Gakbinay, cayneneny, coyneneHy + kanakam marnbl, cayneneHy + Cr(VI), coyneneny +
Cr(VI) + kanakan mawbl. CoyneneHyaeH KemiH XeTi ToynikTte BUoXUMUANbIK Tangay XKypridy ywiH Mu TiHaepi
anbiHabl. ManoHabl guanbgerng (MOA), rmytatmoH (GSH), cynepokcupgancmytasa (COL), katanasa (KAT),
icik Hekpo3bIHbIH, hakTopbl-a (TNF-a) xxeHe nHTepnelikun-6 (IL-6) aeHrennepi aHbIKTanabi.

Hemuxenep xoHe marnkbinay. WoHgaywbl ceyneneHy, acipece Cr(VI)-meH Oipre acep eTkeHge,
aHTMOKCUOAHTTbIK KOPFaHbICTbI anWTaprbiKTam amcipeTin, MannapgblH, ackblH TOTbIFYbIH XX8HEe MW TiHIiHAer
KabblHy LMTOKMHAEPIHIH AeHreniH )ofapbinaTTel. Kanakan manbiMeH angbiH ana eHaey CO[, KAT »xeHe GSH
OEeHrennepiH antTapnbikTam apTTbipbin, CONKEC eM KabbingamaraH TonTapMeH canbicToipfanga MOA, TNF-a
oHe IL-6 geHreninepiH egayip TemenaetTi (p<0,05).

KopbimbiHObInap. Kanakanm maribl oHOayLUbl CoyNeneHydiH XXeKke 8CepiHeH ae, anTbl BaNeHTTi XPOMMEH
OipiKTipinreH acepiHEH Ae TyblHOaFaH TOTbIFY CTPECCi MEH HEMPOKAObIHYAbI SNCipeTTi. AnbIHFAH HaTMXKENep
Kanakan ManblHbIH 9HOOreHAi aHTUOKCUAAHTThIK KOPFAHbICTbI KYLLUENTY XoHe KabblHy peakunsnapbiH Texey
apKblSibl HEMPONPOTEKTOPIIbIK KACUETKE Me EKEHIH KepceTeai.

Kinm ce3dep: nongayLuibl cayneneHy; M1; OKCMaaTMBTI CTpecc; kabblHy; kanakanm Mavibl; Urtica dioica L.
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