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	 They studied the effect of the herbal medicine "Burdock root oil" on oxidative damage 
to liver, kidney and blood tissues. The experiment was performed on 50 non-linear white male 
rats weighing 180-220 g, divided into 5 groups. The first group - control; animals of groups II 
and III were subjected to fractional gamma irradiation for five days (0.6 G/day; dose rate 1 Gr/
min (60Co)). The total dose was 3 Gr. Animals of the fourth and fifth groups were exposed to a 
combination of gradiation (as in groups I and III) and potassium dichromate (Cr+6). Potassium 
dichromate was administered intraperitoneally daily at a dose of 2.8 mg/kg of body weight 
(0.1LD50) for 5 days (0.5LD50). Rats of groups 3 and 5 received Burdock root oil at a dose of 2.5 
ml/kg of body weight intragastrically for 14 days prior to the experimental exposure. Fractional 
exposure, combined exposure g-radiation, gamma radiation and Cr+6 led to an increase in 
malondialdehyde and diene conjugates in blood plasma, liver and kidney tissues. Under 
g-irradiation, the activity of superoxide dismutase enzymes (SOD) and catalase (CAT) in red 
blood cells compensation increased significantly against the background of a decrease in the 
level of SH-groups in blood plasma. In liver and kidney tissues, all studied enzymes and reduced 
glutathione (GSH) levels decreased. Under the conditions of combined exposure g-radiation 
and potassium dichromate - all the studied indicators of antioxidant protection decreased. The 
introduction of Burdock root oil before isolated and combined exposure provided significant 
antioxidant protection in the studied tissues. Conclusion: it can be assumed, that the "Burdock 
root oil" it is a potential drug that can be used as a radiation protector, in conditions of combined 
influence of a physical and chemical agent-a detoxifier. In our opinion, the antioxidant potential 
of the herbal medicine justifies the continuation of further research in clinical practice.
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	 Ionizing radiation causes physiological, 
biochemical, and morphological changes. Which 
depend on the absorbed dose, duration of exposure, 
post-exposure interval, and dose fractionation. 

Radiation can initiate a series of targeted reactions 
that increase the levels of reactive oxygen species. 
Since human tissues contain up to 80% water, 
new radiation damage occurs due to water-borne 
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free radicals that occur when water is exposed 
to radiation. This leads to oxidative stress and 
biological damage1,2. Many pathological conditions 
are associated with either high levels of free 
radicals or reduced ability to absorb free radicals4,6. 
The negative effects of ionizing radiation in 
biological systems are caused by the generation 
of reactive oxygen species. This contributes to 
radiation-induced oxidative stress, which leads 
to damage to cells, cellular structures, and organ 
dysfunction73. The widespread use of radiation in 
diagnostics, treatment, industry and energy, the 
risk of accidental exposure as a result of man-made 
accidents at nuclear facilities requires protection 
from human exposure8.
	 Exogenous factors, including radiation, 
affect humans and animals not in isolation, but in 
combination with each other. Due to the increase 
of technogenic factors in the environment, the 
assessment of their toxicity, carcinogenicity and 
mutagenicity, as well as protection from their 
effects is relevant. This applies in particular to 
ionizing radiation and, in this case, hexavalent 
chromium (CrVI). Eco pathogenic risk in Western 
Kazakhstan is associated with the presence of a 
chromium-biogeochemical province. There is a 
regional feature of ensuring radiation safety (the 
exposure dose rate and the average annual effective 
dose of external radiation to the population are 
higher than the average national indicators)30,42.
	 Environmental contamination with 
hexavalent chromium is a serious threat to human 
health and is increasing due to the wide spectrum 
of industrial chromium around the world3. One 
of the most widely used chromium compounds 
is potassium dichromate (K2Cr2O7), a hexavalent 
form of chromium (Cr+6)59,41,78. Cr(VI) can enter 
the cell via sulfate-phosphate anion channels 
using non-specific anion transporters62,74. When 
the valence is reduced by cellular enzyme or non-
enzyme reducing agents, Cr (III) is formed60,83,48, 
which is accompanied by the generation of reactive 
oxygen species (ROS).
	 The interaction of reactive oxygen species 
(ROS) with chromium reduction intermediates (Cr 
VI) can cause oxidative stress. Induction will occur 
I cascade cellular events: apoptosis, inflammation, 
gene toxicity and carcinogenicity20,77,79,5,59,1,16,72,12,7,70.
	 Thus, the effects of gamma radiation and 
Cr (CrVI) are based on the generation of reactive 

oxygen species, which lead to oxidative stress 
and biological damage. Free radical scavengers 
can work as effective radio, and chemo protectors 
against oxidative damage. The search for protective 
agents that counteract oxidative damage is a 
necessity. It will have a huge application in 
radiation therapy for prophylactic purposes, in 
various biogeochemical processes, where the 
population is exposed to combined or combined 
effects of exogenous factors of various nature. 
The search and identification of protective agents, 
includingå radio-protectors, for use in prevention 
is one of the priority areas of research. Patio-
protective agents minimize or prevent damage from 
exposure to toxic exogenous factors or gamma 
radiation in the population.
	 Recently, much attention has been paid 
to the role of natural antioxidants in protecting 
cells from damage caused by chromium and 
/ or radiation 1,2,6.  And coming from the main 
mechanism of free radical generation, their anti 
mutagenic, antioxidant, and immunomodulatory 
properties are important for the appearance of a 
protective effect. Natural protectors that meet the 
requirements of non-toxicity with the absence 
of side effects5,1 and provide minimal radiation 
damage to normal tissues are promising in this 
direction.  
	 Numerous reports have focused on the 
antioxidant effects of Burdock (Actium landplane 
L). It has been consumed as a nutritious and healthy 
food, as well as a medicine, in Asia, Europe, 
and the United States for approximately 3,000 
years6. The main active compounds of burdock 
roots are phenolic compounds such as lignin’s, 
coffee and chromogenic acids, quartzite and 
lutein, inulin, essential amino acids, asparagine 
and arginine, minerals, vitamins and fibers6,56,1,5,4. 
Traditionally, burdock root is used to treat a 
number of diseases, such as skin diseases, kidney 
and liver diseases, cancer, diabetes, rheumatic 
diseases, gout, hypertension, arteriosclerosis, 
and other inflammatory disorders6,2,58,76,1,76,15,23. 
Arctium Lappa LL. exhibits hepatic-protective5,22, 
antibacterial and antiviral properties18,7,6,7,66,8,80, anti- 
mutagenic9, and anti-inflammatory effects84,71,64, 
which may be related to its free radical scavenging 
activity82,66. Chemical andochemic properties 
are attributed to its components with antioxidant 
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abilities13,5,54,80,1,80 – almost all phenolic substances, 
flavonoids 56,50,14.
	 The present study is devoted to the 
evaluation of the protective effect of the herbal 
medicine “Burdock root oil” on oxidative stress 
(oxidative damage to the blood, liver and kidneys) 
induced by isolated and combined exposure to 
gamma radiation and hexavalent chromium.     

Material and methods

	 The study was conducted on white male 
rats weighing 180-220 kg. The animals were kept 
under standard conditions in the vivarium of the 
Scientific and Practical Center of the Non-Profit 
Joint Stock Company “ West Kazakhstan Marat 
Ospanov Medical University “(Aktobe, Republic 
of Kazakhstan) on a standard diet with free access 
to food and water. Experiments all manipulations 
were carried out in accordance with the European 
Convention for the Protection of Vertebrates Used 
for Experimental and Other Purposes (Strasbourg, 
1986). The protocol of the experiment was 
developed with the participation and approval of 
the regional ethics commission of the university. 
	 10 days after acclimatization, the rats were 
randomly divided into 5 groups. The first group 
– the control group, the second and third groups – 
were subjected to fractional gamma irradiation (0.6 
Gr/day, dose rate 1 Gr/min; 60CO).  The total dose 
was 3 Gr. Animals of the fourth and fifth groups 
were exposed to combined radiation g (both groups 
II and III) and potassium dichromate (Cr+6). 
	 Cr(VI) was administered intraperitoneal 
daily at a dose of 2.8 mg/kg of body weight 
(0.1LD50) for 5 days. Rats of Groups 3 and 5 
received Burdock root oil (PK-LK-5-N014181) at 
a dose of 2.5 ml/kg of body weight intragastrically 
through a probe for 14 days before g irradiation and 
combined exposure to the studied agents. 
	 Whole-body gamma irradiation of rats 
was carried out fractionally (0.6 Gy/day´5=3 Gy/
min) for 5 days on the “Teragam” radiotherapy 
(Czech Republic, 2008). The distance from the 
source to the skin is 70 cm. 
	 Dose of herbal medicine “Burdock 
root oil”, the method of application and duration 
of treatment are based on literature data36,37. 
Euthanasia of animals in all groups was performed 
at the end of the experimental period by instant 

decalitation under light ether anesthesia to avoid 
stress. 
	 The blood was collected in test tubes and 
centrifuged at 2200g â for 10 minutes. Collected 
serum samples were stored at -200.  from before 
analysis (if necessary at -800C). The liver and 
kidneys were washed from the blood with a 
cold phosphate buffer solution (pH=7.4) and the 
samples were stored at – 800 with the purpose of 
analysis. During the analysis, they were crushed, 
homogenized, and centrifuged. The obtained 
supernatants were used for biochemical analysis. 
Biochemical analysis
	 Lipid peroxidation. Determination 
of diene conjugates (DC) was carried out by a 
generally accepted method55 modified19 by the 
ultraviolet spectrum of the first oxidation products 
of polyunsaturated lipids with an absorption 
maximum at 233 nm; the molar extinction 
coefficient is 2.2×10-5Ì-1cm-1. The content of DC 
was expressed in units of optical density (ODU/
ml). The content of malonic dialdehyde (MDA) 
was determined using thiobarbituric acid (TBA) 
according to a modified method2. The principle 
of the method: at high temperatures in an acidic 
medium, MDA reacts with 2-TBA to form a colored 
trimethine complex with an absorption maximum at 
532 nm. The MDA level was expressed in ìmol/L.
Antioxidant blood defense system
	 The content of sulfhydryl (SH) groups 
in blood plasma was determined by the method17. 
The amount of thionitrophenyl anion formed in the 
sample is directly proportional to the amount of 
SH-groups that reacted with 5.5– dithiobis. After 
40 minutes, the optical density of the sample was 
measured spectrophotometrically at 412 nm. The 
number of SH groups was expressed in ìmol/L. 
The serum glutathione (GSH) level was determined 
according to the method17 modified in29.
	 Catalase activity (CAT) was measured 
by the method30. The reaction was started by the 
addition of 2.0 ml of hydrogen peroxide to 10 
ìl of the hemolysate and, after 10 minutes, was 
stopped by the addition of 1.0 ml of 4% ammonium 
molybdate. The absorbance of the sample was 
measured at 410 nm. The enzyme activity was 
expressed in units of activity per mg protein (U 
min/mg protein). One unit of catalase activity was 
defined as the activity to decompose 1 ìmol of 
hydrogen peroxide per minute (60s). 
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	 Superoxide dismutase (SOD) activity in 
erythrocytes was determined by the method4. As a 
unit of SOD activity, we took the amount of enzyme 
necessary to inhibit the decrease in nitroblue 
tetrazolium (NBT) by 50%, and the activity was 
expressed as U/mgPt.
	 The activity of glutathione peroxidase 
(GPx) was determined by the method39 by the 
oxidation of NADPH•H2 in the conjugated 
glutathione reductase reduction reaction on 
a spectrophotometer at 340 nm. Results are 
expressed as nmol oxidized NADPH min/mg 
protein or U min/mg protein. Protein content was 
determined by the method of Lowry et.al40.
Statistical analysis
	 Statistical data processing was performed 
using the Statistic methods 10 software package 
from StatSoft, IncUSA. The null hypothesis that 
there are no differences between the observed 
distribution was tested using Shapiro’s W-test, 
Wilkie. Differences between the samples were 
evaluated: in the case of a normal distribution of 
paired variables using the Student’s t-test and in the 
case of a set of independent variables. Arithmetic 
mean values of quantitative indicators presented 
in the text as M±ä are calculated, where M is the 
average value and ä is the standard deviation. In 
all statistical analysis procedures, the significance 
level was assumed to be p<0.05.

Results and discussions

	 The results presented in Table 1 showed 
that fractional (0.6 Gy day ́  for 5 days) g-total body 
irradiation of rats (I group) resulted in a significant 
decrease in the content of sulfhydryl groups (SH) in 
plasma up to 287 mmol/l, the activity of glutathione 
peroxidase in erythrocytes to 12 Umin/mgPt on the 
background of a reliable increase in activity in red 
blood cells superoxide dismutase (SOD) and 3.6 U/
mgPt, catalase (CAT) up to 87 Umin/mgPt  and in 
the blood plasma of the biochemical marker MDA 
up to 2.52 nmol/ ml, as well as DC up to 2.08 con. 
units, compared with the control data. 
	 In the group of animals who fractional 
irradiation was administered herbal remedies “ 
Burdock root oil” the amount of MDA and DC 
in the blood plasma is reduced to 1.61 nmol/l and 
1.45 con. units, SOD activity, CAT in erythrocytes, 
respectively, to 2.33 U/mgPt, 61 Umin/mg Pt at 

the background of the increase of the content of 
SH-groups in the plasma to 327 nmol/l compared 
with rats subjected to irradiation. This indicates 
an inhibition of LPO in the blood during the 
preventive administration of Burdock root oil.
	 With the combined effects of g radiation 
and K2Cr2O7 is a sharp activation of POL processes: 
levels of MDA and DC in the plasma increased to 
5.9 nmol/l and 5.2 con. units in the background of 
a significant reduction in plasma SH-groups of up 
to 190 nmol/l; in the red blood cells dramatically 
reduced the activity of COD to 2.20 U/mgPt, CAT 
to 45.5 Umin/mgPt  and GPx up to 10.0 Umin/
mgPt compared to the data of the control group and 
the second groups (g- irradiation). Thus, in terms 
of the combined effects of fractional g irradiation 
and Cr(VI) status of lipid peroxidation and antacid  
protection in the blood system is exacerbated by 
the largely - content of MDA and DC in the plasma 
increases, respectively, 2.34 and 2.5 times the 
background of falling of activity in erythrocyte 
enzymes SOD 39%, CAT 48%, GPX 33% and 
decrease in the concentration of SH-groups in 
plasma 34% in comparison with the figures of 
animals subjected to isolated fractional gamma 
irradiation. 
	 Plication phytomedicine “Burdock root 
oil” inhibited free radical oxidation: the number 
of MDA and DC in the blood plasma decreased to 
3.3 nmol/l and 2.6 con. units. decreases 1.79 times 
and 2 times increased the level of SH-groups in the 
plasma of the blood by 30%, increase the activity 
of antioxidant enzymes in red blood cells of SOD 
by 27.3% (to 2.8 U/mgPt), CAT 25.3% (up to 57 
Umin/mgPt) and GPx by 33% (to 13.3 Umin/
mgPt) are compared with those of rats subjected 
to the combined action of gamma irradiation and 
dichromate (IV group). 
	 Table 2 shows the effective effect of 
Burdock root oil on the indicators of LPO and AOP 
in liver tissues in rats with isolated (g- irradiation) 
and combined exposure to gamma radiation 
and potassium dichromate. Fractional exposure 
g-irradiation resulted in a significant decrease in 
CAT activity and óðîâíÿ GSH levels by 22% and 
37%, respectively, an increase in SOD activity 
by 2 times, and an increase in MDA levels by 
20% compared to the control group. Prophylactic 
administration of the phyto-preparation for 14 
days caused a significant decrease in SOD activity 
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Table 1. Effect of the herbal medicine “Burdock root oil”à on lipid peroxidation 
and antioxidant protectiony in rat blood

	 Control	 γ  (IRR)	 Phyto-drug (PhD)+γ	 K2Cr2O7 + γ	 PhD+K2Cr2O7+γ

MDA	 1.42±0.191	 2.52±0.32x	 1.61±0.221x
+	 5.9±0.75x

0	 3.3±0.365x
++

DK	 1.3±0.125	 2.08±0.223x	 1.45±0.136x
+	 5.2±0.665x

0	 2.6±0.37x
++

SH-group	 372±47.43	 287±40.939x	 327±42.123x
+	 190±24.231x

0	 247±34.766x
++

COD	 2.7±0.408	 3.6±0.662x	 2.33±0.338x
+	 2.2±0.38x

0	 2.8±0.3450
++

KAT	 69±7.874	 87±17.062x	 61±7.304x
+	 45.5±5.679x

0	 57±9.44x
++

GPx	 15±3.651	 12.0±2.518	 14.2±3.826	 10.0±2.23x	 13.3±2.826++

Note: x - p <0.05 in comparison with the data of the control group; 0 - p<0.05 - compared with the data of irradiated animals. 
Each value represents the mean ± standard deviation (M ± σ) of 10 animals.

Table 2. Protective effect of Burdock root oil on the level of lipid peroxidation product and antioxidant 
protection in liver tissues in rats under the action of gamma irradiation and potassium dichromate

	 Control	 γ (IRR)	 Phyto-drug (PhD)+γ	 K2Cr2O7 + γ	 PhD+K2Cr2O7+γ

MDA	 258±47.352	 310±38.047x	 265±33.192+	 850±136.105x
0	 630±107.314x

++
COD	 350±66.416	 702±135.884x	 285±37.94x

+	 221±28.887x
0	 263±50.592x

++
KAT	 9.25±0.789	 7.2±1.074x	 8.2±1.023x

+	 4.53±0.505x
0	 5.40±0.577x

++
GSH	 48±0.949	 35±0.886x	 43±1.577x

+	 30±0.664x
0	 36±1.651x

++

Note: the designation is the same as in Table 1

Table 3. Effect of “Burdock root oil” on the level of MDA, GSH, activity of antioxidant enzymes in the 
kidneys of rats exposed to gamma radiation and potassium dichromate

	 Control	 γ (IRR)	 Phyto-drug (PhD)+γ	 K2Cr2O7+γ	 PhD+K2Cr2O7+γ

MDA	 61±9.498	 101±22.559x	 71±15.874+	 180±37.96x
0	 113±25.304x

++
COD	 250±66.409	 113±28.39x	 205±57.030

+	 80±18.94x
0	 150±41.204x

++
KAT	 9.6±0.657	 6.2±0.945x	 8.70±0.66x

+	 4.30±0.37x
0	 6.2±0.634x

++
GSH	 30±3.797	 22.5±4.109	 33±3.475+	 15.0±1.908x

0	 23±2.84x
00

Note: the designation is the same as in Table 1

in liver tissues SOD by 59%, and the amount of 
MDA by 15%, while increasing CAT activity by 
14% and GSH concentration by 23% compared to 
the data II of group II (g- irradiation).
	 With the combined effects of fractional 
g-irradiation and K2Cr2O7 in liver tissues, the 
number of MDA increased by 229% compared 
to the control and 2.74 compared with animals 
subjected to isolated action of g radiation on the 
background of a decrease in the activity of SOD, 
respectively, 37% and 69%, CAT – 51% and 
37% and the level of GSH– 37.5% and 14.3%.  
Preventive administration of Burdock root oil (2 
weeks) leads to a significant decrease in the amount 

of MDA in liver tissues by 26% and an increase 
in SOD activity by 19%, CAT by 19.2% and the 
GSH level by 20% in comparison with the data 
of irradiated animals (IV-group IV). However, 
compared to the control group, the amount of MDA 
remains increased by 2.44 times, the activity of 
SOD, CAT and GSH level-reduced by 2.5%, 41.6% 
and 25%, respectively.
	 Data from Table 3 show that fractional 
gamma irradiation leads to a significant increase in 
MDA in the renal tissue by 66% and a significant 
decrease in SOD activity by 55%, CAT by 35% 
and GSH content by 25% compared to the control 
group. Preventive administration of “Burdock 
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root oil” causes a decrease in the level of MDA 
by 30% against the background of an increase in 
the activity of SOD by 81%, CAT by 40% and the 
concentration of GSH by 47% in the renal tissue of 
rats in comparison with the indicators of animals 
of the irradiated group (2nd).
	 Under conditions of combined action 
of fractional g radiation and K2Cr2O7, the state 
of POL-AOS in the renal tissue is even more 
aggravated than under isolated fractional g 
radiation. Thus, in comparison with the data of 
irradiated animals, the amount of MDA increases 
by 1.78 times, the activity of SOD decreases by 
29%, CAT-by 31%, and the level of GSH- by 
33%. Two-week administration of “Burdock root 
oil” before combined exposureg-irradiation and 
K2Cr2O7 causes a significant decrease in the level 
of MDA by 33% and an increase in the activity 
of SOD, KAT  and GSH content by 87.5%, 44%, 
and 53%, respectively, compared to group IV-
(combined exposure). However, all the studied 
data significantly differ from the nesting rats of the 
control group: The amount of MDA was increased 
by 1.85 times, the activity of COD, CAT, and 
GSH levels were reduced by 40, 35, and 23%, 
respectively. 
	 Protection of organs and systems of the 
body as a whole, against oxidative damage induced 
by ionizing effects and/or combined effects of g- 
irradiation and exogenous factors such as physical 
and chemical origin, in particular metals variable 
valence (Fe, Cr), the determination of the protective 
means (including radio protectors) for use with the 
purpose of prevention /correction (treatment) i.e. 
protection of workers (personnel) of the relevant 
industries, personnel, involved in radiation 
therapy, patients who undergo radiotherapy and 
biochemical population of the provinces the use 
of modernity and priorities not only clinical work 
is meant and but also  in medicine. 
	 In  the  present  s tudy,  f rac t ional 
g-irradiation, as well as combined exposure 
g-radiation and potassium dichromate (CrVI), led 
to a significant increase in MDA and DC in blood 
plasma, the amount of malondialdehyde in liver 
and kidney tissues – a marker of the intensity of 
lipid peroxidation, which determines the degree 
of oxidative stress in cells of organs and systems 
(blood). It should be noted that in terms of the 
combined effects of potassium dichromate and 

fractional g-irradiation MDA level in plasma, 
the liver and kidney increased 4.15 times, 3.3 
times and 2.95 times respectively in comparison 
with control and 2.34 times 2.74 times and 1.78 
times (respectively) in comparison with the data 
of the isolated effects of radiation, i.e. under 
the influence of Cr(VI) increases oxidative 
damage. Under these conditions, a significant 
contribution to the implementation of oxidative 
stress mechanisms, and processes triggered by the 
action of supraphysiolytic Cr(VI) concentrations 
is likely. Once inside the cell, Cr(VI) is restored 
to Cr(III), which is accompanied by the generation 
of reactive oxygen species and induces damage 
to cellular structures-blood, liver, and kidney 
cells2,9,32. Under the influence of radiation, free 
radical oxidation is also activated, the activity 
of rapidly renewing tissues – the hematopoietic 
system, the gastrointestinal tract-is disrupted, and 
the production of antioxidant factors by these 
organs is suppressed22,27,2-6. The combination 
of mechanisms (factors) of combined effects 
determines the severity and degree of oxidative 
damage to organs and systems. These results are 
consistent with the results studied by a number 
of scientists61,43,33. For preventive use “Burdock 
root oil” in these circumstances, the impact of 
physically and/or physico-chemical factors of 
environment’s level of marker decreased/or 
normalized, i.e. the introduction of herbal remedies 
prior to irradiation and also before the combined 
effects of gradiation and hexavalent chromium 
protected from animals induced oxidative stress, 
indicating its radical cleansing activity and/or the 
mechanism of destruction of the chains.      
	 In the present study, in addition to the 
level of MDA (DC), the intensity of oxidative 
stress is characterized by a significant decrease 
in the activity of antioxidant enzymes (reducing 
the activity of SOD in the liver) and GSH in the 
liver and kidney tissues of irradiated rats, which 
corresponds to the previous results68,69. We assume 
that the increase in MDA is moreover, lowår levels 
of antioxidants may be associated with radiolysis of 
water caused by ionizing radiation and generation 
of reactive metabolites, which ultimately causes 
oxidative damage to cells, there is an imbalance 
of prooxidants /actioxidants, causing dysfunction 
of several organs45. Oxidative damage to cellular 
structures leads to changes in the permeability 
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of cells and tissues and subsequently leads to 
the release of intracellular antioxidants into the 
blood circulation (the activity of SOD and CAT 
enzymes increases compensatory, the activity of 
GPx in red blood cells does not change, and the 
activity of liver SOD increases almost 2 times 
and their use for compensation or neutralization, 
overproduction of free radicals caused by radiation. 
Under conditions of combined exposure g radiation 
and potassium dichromate, the increase in the level 
of MDA in tissues in the blood, liver and kidneys 
by 2.34 times, 2.74 and 1.78 times (respectively) in 
comparison with the indicators of animals exposed 
g radiation reflects peroxidation of the membranes 
of blood, liver and kidney cells. Consequently, 
purification from excessive ROMS production 
requires an increasing number of antioxidant 
molecules (GSH, SOD, CAT, GPx), and the present 
study showed a significant decrease in the activity 
of SOD and CAT enzymes in liver, kidney, and 
blood tissues (GPx) and the level of GSH in all the 
tissues studied. A number of authors4-9 explain the 
decrease in antioxidant enzymes as a consequence 
of the destruction of chemical bonds by irradiation 
energy. In addition, decreases in the activity of 
SOD, CAT, and GPx in blood, liver, and kidney 
cells may result from the release of SOD, CAT, and 
GPx after damage to cell membranes due to lipid 
peroxidation6-7, denaturation, or partial inactivation 
(of antioxidant enzymes) due to RHMS due to 
water radiolysis. Under conditions of combined 
action, although Cr(VI) and its compounds do 
not directly generate free radicals, however, when 
Cr(VI) is reduced to Cr(III), as well as by radicals 
such as superoxidanion, peroxidenitrite, nitric 
oxide, and hydroxyl appear, which cause damage 
characteristic of oxidative stress65, activate LPO, 
and lead to destabilization and disintegration of 
cell membranes75,34. In our previous studies, we 
showed, that potassium dichromate enhances 
lipid peroxidation in tissues (increases the level 
of DC, hydroperoxidation, and MDA) and reduces 
the activity of antioxidant enzymes in red blood 
cells, reproductive organs, liver, kidney, and lung 
tissues, and the level of GSH in all the studied 
tissues developed 25,29,28, and the use of phyto oils, 
including, phyto-medicine “Burdock root oil” in 
terms of chromium-induced oxidative damage 
in kidney, lung and reproductive system showed 
a positive effect: inhibited lipid peroxidation 

increased and antioxidant protection in armed 
force sex the examined tissues and organs35,38,31,32,33. 
At the same time, it should be emphasized that 
10 days after the change of phytopreparations 
(corrective mode of use), the indicator of balance of 
peroxisic homeostasis showed a predominance of 
antioxidants over prooxidants in kidney tissues in 
animals39. When studying the effect of burdock root 
oil extract in experimental cytophosphate hepatitis, 
it was established that the phytopreparation 
has antioxidant properties: when administered 
prophylactically, it prevents disturbances in the 
processes of peroxidation and the antioxidant 
system of the animal body85. In the present study, 
it was shown that the administration of the herbal 
preparation “Burdock root oil” to rats both under 
fractional g-irradiation and under combined 
exposure to radiation and potassium dichromate 
Cr(VI) protected liver, kidney, and blood tissues 
from oxidative damage. This was established due 
to the ability of Burdock root oil to significantly 
inhibit LPO (decrease in MDA) and increase the 
content of antioxidants (GSH, SOD, CAT, GPx) in 
all the studied tissues (liver, kidneys, and blood). 
An increase in the power of both the enzymatic and 
non-enzymaticå links of the antioxidant system in 
the liver, kidney, and blood tissues may be a partial 
hepatoprotective and hemotropic (protecting the 
hematological parameters of the hematopoieticîé 
system as a whole) effect of the herbal “Burdock 
root oil”. Our results show that burdock root oil 
extract reduces oxidative stress caused by fractional 
g-irradiation, as well as fractional g-irradiation and 
bichromate of potassium, i.e. it exhibits antioxidant 
activity, removing free radicals and restoring 
the imbalance of pro-oxidantîãî / antioxidant 
homeostasis when used prophylactically. Probably, 
the antioxidant activity of the drug is associated 
with the content of the complex of biologically 
active substances, including inulin, carotenoids, 
protein, ascorbic acid, flavonoids and phenolic 
compounds, which possesses anti-inflammatory. 
Antimutagenic, antioxidant, anti-carcinogenic 
action58,50,44,24,1,19 and maybe photo-protectors the 
effect of phyto-preparation “Burdock root oil” can 
be explained by its activity, clean up free radicals 
(antioxidant effect), which eliminates the harmful 
effects g-radiation and combinedíeffects g-radiation 
and Cr(VI) on all the studied tissues.
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Conclusions

	 Our results show, that the phyto-
preparation “Burdock root oil” can weaken 
damage to the liver, kidney and blood cells, caused 
by fractional g-irradiation and/or a combination 
of the influence of the tails operating gamma 
radiation and K2Cr2O7, through mechanisms 
check out about bar the AFC, removal of free 
radicals, thus modulating the oxidation of lipids 
and proteins, increasing the activity of antioxidant 
enzymes, whether content restored glutation of 
the endogenous antioxidant and thereby improve 
the (reducing or eliminating the imbalance) of the 
endogenous antioxidant status. The results of this 
study open up new prospects for the therapeutic use 
of phytopreparation  “Burdock root oil” in softening 
and oxidative damage caused by g-radiation and / 
or combine exposure to g-radiation and chromium 
compounds (Cr(VI). Furtherå studies in the 
human population support our observations of the 
antioxidant potential (cleaning/neutralization and 
disposal) from free radicals) phytopreparations 
“Burdock root oil”.
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