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Abstract

The present study was conducted to evaluate the protective effects of barley and wheat
grasses against tramadol induced nephrotoxicity , biochemical changes as well as oxidative stress in
adult male albino rats. A total of thirty male albino rats (150-200g) were divided into two main groups
, The first main group was fed on basal diet and administrated distilled water orally for 30 days and
kept as normal (-ve) control. The second main group was fed on basal diet and administrated tramadol
(30mg/kg/day) orally for 30 days to induce nephrotoxicity in male rats. After that, the rats in the
second main group (25 rats ) were divided into five subgroups (each group consisted of 5 rats). Sub1;
received tramadol and kept as tramadol group, Sub2; received tramadol + barley grass
(250mg/kg/day), Sub3; received tramadol + barley grass (500mg/kg/day), Sub4; received tramadol +
wheat grass (250mg/kg/day) and Sub5; received tramadol + wheat grass (500mg/kg/day) orally for 30
days. Biological evaluation including Fl, BWG % and FER was carried. (Relative kidneys weight were
calculated). Serum was taken out from blood and assessed for creatinine , urea, uric acid, total protein,
albumin, globulin , malondialdehyde (MDA) , nitric oxide (NO), catalase (CAT) and glutathione
peroxidase (GPX). Kidneys were removed , weighed and also evaluated for malondialdehyde (MDA) ,
nitric oxide (NO), catalase (CAT) and reduced glutathione (GSH) in its tissues. In conclusion, the
study showed that administration of barley and wheat grasses at high doses (500mg/kg/day) with
tramadol improved the nephrotoxicity, the biochemical changes and antioxidant enzymes in both of
serum and kidneys tissues might be due to the possible antioxidant content.

Key words: nephrotoxicity , serum biochemical parameters, kidneys tissues antioxidant enzymes,
barley grass, wheat grass.

Introduction

Tramadol a substitute artificial opioid anesthetic, which is used to treat modest or severe pain
(Pinho et al. 2013). Tramadol after being absorbed, it reached to the liver, after circulation in the blood,
it is extracted by the kidneys. Therefore, these organs are reflect tramadol toxicity (Barbosa et al.
2017). Tramadol was discovered and manufactured in 1962 for the first time by German company
(Grunenthal GmbH) for the cure of pain while being announced in the market by the name ‘Tramadol’
in 1977 (Patterson, 2018). Unfortunatry, it was abused and accompanied by worrying phenomenon
among Egyptian public ( Ahmed et al., 2018). Tramadol induced nephrotoxic effects by affecting renal
function and oxidative stress (Haytham et al., 2020).

Barley grass reduced serum urea and creatinine and reduced kidney damage which
happened as a result of high dose of gentamicin (Comba et al., 2017). Barley reduced chronic
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kidney disease, through B-glucans which caused reduction of toxin blood levels as uremic toxin present
in end-stage of renal disease (Cosola et al., 2017). Barley grass has detoxifying and antioxidant
effects. It is rich in antioxidant compounds , such as flavonoids, polyphenols, superoxide dismutase
(SOD), saponarin, lutonarin, Se, tryptophan, chlorophyll, vitamins (pro vitamin A, C, and E), dietary
fiber (Zeng et al., 2018). Barley plays a main role in health. Zeng et al., (2020) reported that barley
grass has antioxidant activity as flavonoids, SOD, vitamins, and dietary fiber as B-glucans.

Sachin et al., (2013) reported that wheat grass (Triticum aestivum) has antioxidants, and can
be used as an phytomedicine against oxidative stress caused by chemotherapeutic drugs. Wheatgrass
juice cleanses the toxins from the body, by many enzymes, and amino acids that play an essential role
as a natural cleanser (Sareen et al. 2014). According to, Chauhan, (2014) wheat grass contains
numerous antioxidant vitamins such as carotene, C, E, chlorophyll, antioxidant enzymes such as SOD,
cytochrome oxidase and other enzymes. Administration wheat grass juice regularly has the ability to
cure the problems of kidneys stone, inflammation , urinary bladder and reduce uric acid in the blood (
Neethu et al., 2016).Wheatgrass juice (WGJ) contains a high concentration of vitamin C and a lot of
ingredients potent to join the liver with the kidneys for detoxification (Hesham et al., 2020).

The aim of this study was designed to find the potential effects of barley and wheat grasses
due to their antioxidant abilities against tramadol induced nephrotoxicity in male rats.

Materials and Methods

Materials:
Plants:

The barley and wheat grains were purchased from Sakha Research Center ( Kafr Elsheikh,
Egypt) .

Chemicals:
Tramadol tablets, each contains 225 mg tramadol hydrochloride obtained from October
Pharma Company(Giza, Egypt).

Animals:

Thirty male albino rats of Sprague Dawley strain, with a weight ranged from 150 to 200 g
were obtained from the experimental animal house in Food Technology Research Institute, Agric. Res.
Center, Giza, Egypt.

Methods:
Procedure of growing grasses:

Barley and wheat grains were soaked overnight in water to cultivate in a container. They were
spread on the surface of the soil filled in plastic dishes. Grains were grown under indoor conditions.
After the ninth day grasses were harvested and chopped with knife. It was dried in shade and
powdered with a mechanical grinder. The powder was passed through sieve no.40 and stored in a
labeled airtight container for study (Jain and Argal, 2014 and Malla et al., 2014).

Dose of tramadol and grasses :

Rats received tramadol at dose (30 mg/kg/day), orally for 30 days. This dose is1/10 of LD5O0.
LD 50 is 286—-300 mg/kg (Elkhateeb et al., 2015). Rats received barley and wheat grasses at doses
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(250 , 500 mg/kg/day). This doses were freshly prepared , suspended in distilled water and taken
orally for 30 days ( Abed et al., 2017) .

Experimental Design

Thirty rats were randomly divided into two main groups as follow:

The first main group (5 rats)

This group was fed on basal diet and administrated distilled water orally for 30 days and kept as
normal control (-ve control).

The second main group ( 25 rats)

This group was fed on basal diet and administrated tramadol (30mg/kg/day) orally for 30 days to
induce nephrotoxicity in male rats. After that, the rats in the second main group (25 rats ) were divided
into five subgroups (each group consisted of 5 rats) as follows:-

Subgroup 1: administrated tramadol (30mg/kg/day) and Kept as tramadol group (+ ve control)
Subgroup 2: administrated tramadol (30mg/kg/day) + barley grass (250mg/kg/day)

Subgroup 3: administrated tramadol (30mg/kg/day) + barley grass (500mg/kg/day)

Subgroup 4: administrated tramadol (30mg/kg/day) + wheat grass (250mg/kg/day)

Subgroup 5: administrated tramadol (30mg/kg/day) + barley grass (500mg/kg/day)

Biological evaluation

Body weight and food consumption were measured twice a week and total food intake of the
experimental period (30 days) was calculated according to Chapman et al., (1959) as follow: Body
weight gain percent (BWG %) = Final body weight — Initial body weight / Initial body weight x 100. The
feed efficiency ratio was calculated according to Hosoya, (1980) as follow: FER =Body weight gain (g)
/ total feed intake (Q).

Relative kidney weight
Relative kidney weight was calculated according to Adikwu and Bonsome, ( 2017) as
follow: Relative kidney weight = Absolute kidney weight (g) / Body weight at sacrifice (g)x 100.

Kidney functions parameters
Serum creatinine, serum urea and serum uric acid were determined according to (Murray and
Kaplan, 1984; Kaplan, 1984 and Fossati et al., 1980).

Serum protein parameters:
Total protein was estimated according to the method of Bowers and Wong (1980), albumin
and globulin were estimated according to the method of (Doumas et al. 1977).

Antioxidant enzymes in serum

Malondialdehyde ( MDA), Nitric oxide ( No), Catalase ( CAT), and Glutathione peroxidase (GPx) were
determined in serum acoording to th methods of (Ruiz-Larrea et al.,1994; Moshage et al .,1995;
Goth et al., 1984 and Ahmadvand et al., 2014).

Antioxidant enzymes in kidneys tisues

Malondialdehyde ( MDA), Nitric oxide ( No), Catalase ( CAT), and reduced glutathione (GSH)
were determined in kidneys tissues according to the methods of ( Placer et al., 1966; Green et al.,
1982; Aebi, 1974 and Maral et al., 1977).

Statistical analysis
Statistical analysis was carried out using one way analysis of variance(ANOVA) test followed

by Duncan test through the programme of statistical packages for the social science (SPSS) version
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16. Results were expressed as meanz SD. The differences among means at p < 0.05 are considered
significant (George et al., 1989).

Results

Biological evaluation:

Results of feed intake (FI), body weight gain % (BWG) and feed efficiency ratio (FER) were
shown in (table 1). There is significant decrease of these parameters in tramadol group compared to
normal control. On the other hand, there were significant increase in the other groups when compared
with tramadol group. Regarding to FI, there were no significant differences among all grasses groups
and normal control. The best results for BWG were recorded for wheat grass powder (500 mg/Kg) and
barley grass powder (500 mg/Kg), while group of wheat grass powder (250 mg/Kg) was the best result
for FER.

Table (1):
Effects of Barley grass (BG) and Wheat grass (WG) powder on feed intake, body weight gain
and feed efficiency ratio in rats (meanSD).

Groups FI (9) BWG (%) FER
Normal control 18.9. £ 0.23% 30.71+4.02% 0.1620.02°
Tramadol 30 mg/kg/d 17.13%0.56° 22.00+3.68° 0.05£0.02°
Tramadol + BG(250mg/kg/d) 0.19°+ 18.9 22.57+1.23° 0.08+0.01°
Tramadol + BG (500mg/kg/d) 0.24%+ 19.02 25.43%2.20° 0.07£0.01°
Tramadol + WG (250mg/Kg/d) 0.15°+19.26 24.38+4.53° 0.12+0.02°
Tramadol + WG (500mg/kg/d) 0.25%19.22 28.21%5.98% 0.09+ 0.02°

Means in the same column with completely different letters are significantly different at p<0.05.

Relative kidney weight :
The results of relative kidney weights were not significantly altered in tramadol group when

compared to normal control and other groups (table 2).

Table (2):
Effects of Barley grass (BG) and Wheat grass (WG) powder on relative kidney weight in rats
(mean £SD).
Groups Relative kidney weight
Normal control 0.50+0.07%
Tramadol 30 mg/kg/d 0.52+0.12°
Tramadol + BG(250mg/kg/d) 0.54+0.19%
Tramadol + BG (500mg/kg/d) 0.51%0.05°
Tramadol + WG (250mg/Kg/d) 0.51 +0.09%
Tramadol + WG (500mg/kg/d) 0.530.04°

Means in the same column with completely different letters are significantly different at p<0.05.

kidney functions:

Administration of tramadol at 30 mg/kg significantly increased creatinine, urea nitrogen and
uric acid in serum when compared with the normal control and other groups. The present work
discovered a highly significant decrease in serum creatinine ,urea nitrogen and uric acid were recorded
to high doses of barley grass and wheat grass 500 mg/kg , as illustrated in (table 3).
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Table (3):
Effects of Barley grass (BG) and Wheat grass (WG) powder on kidney functions parameters
in serum of rats (mean £SD).

Groups Creatinine (mg/dl) Urea nitrogen (mg/dl) Uric acid (mg/dl)
Normal control 0.78+ 0.07° 15.3+ 2.50° 2.71+ 0.15°
Tramadol 30 mg/kg/d 1.2+ 0.03° 38.6+ 2.79% 4.15+ 0.09%
Tramadol + BG(250mg/kg/d) 0.91+ 0.04" 30.7+ 1.82° 3.25+0.11°
Tramadol + BG (500mg/kg/d) 0.80z 0.04% 25.6+ 1.40° 2.93+ 0.41%
Tramadol + WG (250mg/Kg/d) 0.88+ 0.04™ 30.9+ 2.07° 3.29+0.12°
Tramadol + WG (500mg/kg/d) 0.79+ 0.07™ 23.1+ 2.37° 2.96+0.47™

Means in the same column with completely different letters are significantly different at p<0.05.

Serum protein:
The measured parameters serum total protein, albumin and globulin are summarized in (table

4). Results indicated that administration of tramadol at 30 mg/kg decreased the activity of total protein,
albumin and globulin as compared to normal control. On the other aspect, barley grass and wheat
grass (500mg/kg) were significantly increased in these parameters as compared to tramadol group and

other groups.

Table (4) :
Effects of Barley grass (BG) and Wheat grass (WG) powder on serum protein in rats
(mean £SD).

Groups Total protein (g/dl) Albumin (g/dl) Globulin (g/dl)
Normal control 5.27+0.37% 3.55+ 1.21°% 1.72+ 0.48%
Tramadol 30 mg/kg/d 2.25+0.21° 1.54+0.21° 0.71+ 0.21°
Tramadol + BG(250mg/kg/d) 3.79+ 0.68" 2.51+ 1.10® 1.28+ 0.56™
Tramadol + BG (500mg/kg/d) 4.45+ 1,13 2.66+ 0.67% 1.79+ 0.50°
Tramadol + WG (250mg/Kg/d) 3.91+0.36° 2.84+ 0.09° 1.07+0.75°
Tramadol + WG (500mg/kg/d) 4.71+ 0.35™ 2.89+ 0.13° 1.82+0.16™

Means in the same column with completely different letters are significantly different at p<0.05.

Oxidative markers and antioxidants levels in serum:

Results registered in Table (5) showed serum nitric oxides (NO), malondialdehyde (MDA),
catalase (CAT) and glutathione peroxidase (GPX ) . The data revealed that, there were significant
increase for NO and MDA and significant decrease for CAT and GPX for tramadol group as compared
to normal control. Barley grass (500 mg/kg) followed by wheat grass (500 mg/kg) recorded significant
decrease in serum NO ,while barley grass at doses (500 and 250 mg/kg ) caused significant decrease
in serum MDA followed by wheatgrass (500mg/kg). In contrast barley grass (500 mg/kg) and wheat
grass (500 mg/kg) revealed highly significant increase in serum CAT, GPX as compared to tramadol

group and all grasses groups .
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Table (5) :
Effects of Barley grass (BG) and Wheat grass (WG) powder on NO, MDA, CAT and GPXin
serum of rats (mean +SD).

Groups NO (nmol/ml) MDA (nmol/ml) CAT (ng/ml) GPX (ng/ml)
Normal control 43.88+ 0.88° 46.50+ 3.50° 53.50+ 3.50° 39.00+ 2.00°
Tramadol 30 mg/kg/d 92.50+ 2.50° 117.50+ 2.50° 30.00+ 2.00° 12.50+ 1.50°
Tramadol + BG(250mg/kg/d) 73.75% 2.75° 58.00+ 2.00° 37.50+ 2.50° 22.50+ 2.50°
Tramadol + BG (500mg/kg/d) 51.25+ 1.25° 48.50+ 1.50° 52.00+ 3.00° 32.50+ 2.50°
Tramadol + WG (250mg/Kg/d) 76.50+ 6.50° 83.00+ 3.00° 34.00+ 1.00° 20.00+ 2.00°
Tramadol + WG (500mg/kg/d) 61.25+ 0.75° 74.50+ 2.50° 43.50% 1.50 29.00+ 1.00°

Means in the same column with completely different letters are significantly different at p<0.05.

Oxidative markers and antioxidants levels in kidneys tissues:

Table (6) showed a highly significant increase in nitric oxide (NO), malondialdehyde (MDA)
in kidney tissues and highly significant decrease in catalase (CAT) and reduced glutathione (GSH ) in
kidney tissues of tramadol group as compared to normal control. Administration of barley grass and
wheat grass at dose ( 500 mg/kg) revealed a significant decrease in NO, MDA. In the same time they
caused significant increase in CAT, GSH of kidney tissues.

Table (6):
Effects of Barley grass (BG) and Wheat grass (WG) powder on NO, MDA, CAT and GSH in
kidney tissues of rats (mean +SD).

Groups NO (nmol/mg) MDA (nmol/mg) CAT (ng/mg) GSH (ng/mg)
Normal control 32.38+ 0. 6° 59.83+ 0. 8° 61.0+ 2.0° 9.88+ 1.1°
Tramadol 30 mg/kg/d 94.25+ 0. 8° 162.5+ 12.5° 14.8+0.8° 1.33+0.187
Tramadol + BG(250mg/kg/d) 70. 50+ 2.3° 118+ 7.0° 16.6x 0.6° 3.28+0.13°
Tramadol + BG (500mg/kg/d) 50.00+3.0° 79+ 7.0° 41.0+ 1.0° 5.44z+ 0.68"
Tramadol + WG (250mg/Kg/d) 66.00£7.0 " 82.3+ 6.8° 38.4+ 0.4° 4.80% 0.36™
Tramadol + WG (500mg/kg/d) 42.67+3.2° 63.3 +3.8° 51.8% 5.8 6.48+ 1.21°

Means in the same column with completely different letters are significantly different at p<0.05.
Discussion

Tramadol and its metabolites are emitted by kidneys, therefore, the kidney is considered to
be the main objective organ for tramadol toxicity (Janssen-Ortho, 2005). Tramadol HCL caused
nephrotoxic effects by affecting renal function and increasing oxidative stress (Ali et al., 2020)%.

The present study showed decrease of feed intake (FI), body weight gain % (BWG) and feed
efficiency ratio (FER) in tramadol group which is in accordance with studies of Oka et al., (2015) who
reported that administration of tramadol has inhibitory effects on the appetite centers of the
hypothalamus which may explain the low food intake in these groups. Also these results were in
harmony with Elbadrawy and Elkewawy, (2019) who reported that there were significant decreases
in weight gain, feed intake and feed efficiency ratio in tramadol group. They explained that tramadol
led to some intestinal disturbances such vomiting, nausea and constipation with change in appetite.
Abd El-Mottaleb et al., (2019) cleared that there was decrease in body weight of rats given tramadol
30 mg/kg/day for three months. In contrast Ali et al., (2020 )b showed that receiving tramadol at 3
doses 25 mg/kg, 50 mg/kg and 75 mg/kg of body weight did not alter feed intake but reduced body
weight in rats.
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In this study, all grasses groups increased feed intake as compared to tramadol group, while
barley and wheat grasses at dose 500mg/kg reduced body weight gain on the other hand, wheat grass
group 250 mg/kg improved FER. Jorige and Akula (2015) reported that regular consumption of the
wheat grass can develop the gastrointestinal system. wheatgrass juice reduce body weight as it
contains selenium which improved function of the thyroid gland and contain potassium which aspects
in coming off of water weight. So that, managing body weight. Also, wheat grass blocks the stomach,
thus suppressing the appetite (Husain et al., 2017). Ghoniem et al., (2018) cleared that administration
fresh wheat grass Juice to rats received high fat diet reduced body weight gain . According barley
grass powder Ikeguchi et al., (2014) cleared that adding barley leaf powder in the diet increased the
fecal weight as it contain water-soluble dietary fiber and stimulating gastrointestinal tract by pH
lowering .Daotong et al ., (2018) reported that barley leaf (BL) contains abundant plant fibers, which
are important substrates for the metabolism . The barley grass is a health drink in many parts of India.
It suppresses obesity and cholesterol levels (Thatiparthi et al., 2019). Oral administration of
polysaccharides isolated from barley leaf improved the decrease of body weight (Han et al., 2020).

Relative organs weight estimations are an important part of the toxicological evaluation of
chemical ingredients . In the present study, there were no significant changes of relative kidney
weights in tramadol group and the other groups, This statement is consistent with Adikwu and
Nelson, (2018) when they reported that absolute and relative kidney weights were not significantly
altered in the tramadol treated rats in comparison to control. Also, the finding is in harmony with
Obembe and Olatoke, (2019) they stated that admiration tramadol (50mg/kg) of male wistar rats had
no significant effect on relative kidney weight .

Regarding grasses Foda, (2010) reported that adding young green barley leaves powder
might improve kidney weight and kidneys functions . Lakshmi et al., (2015) showed that consumption
of wheat grass extract orally (200 and 400mg/kg) by rats for 20 following days before oral receiving of
sodium arsenite significantly preserved kidney weights of experimental rats towards normal after
arsenic exposure.

Kidney functions parameters in serum of rats are important tools used for the evaluations of
the toxicological profile of tramadol drug. In the present study, tramadol group recorded the highest
increase in creatinine , blood urea nitrogen and uric acid. These results came in accordance with the
documented data of Elwy and Tabl, (2014) who revealed that, administration of tramadol for one
month induced significant increase in serum urea and creatinine concentrations as compared to control
rats. Aldalou et al., (2014) explained the increases in both urea and creatinine in rats received
tramadol due to kidney damage, arise in blood damaging of nephrons function and weakened kidney
function . Also, Hussein et al., (2017) showed that, tramadol administration induced kidney
dysfunction, this explained through increasing urea and creatinine in serum of rats induced tramadol.
Muslim, (2018) cleared that mice administrated tramadol had an increase in blood urea and serum
creatinine levels as compared to control group. These results are consistent with Haytham et al., (
2020) who approved that elevation levels of blood urea and serum creatinine after tramadol
administration in rats.

Sara et al., (2016) found that treatment with barley extract against DMN-induced kidney
toxicity for 4 weeks improved kidney functions as indicated by reduction of serum creatinine, urea and
uric acid levels. Our results data are harmony with Comba et al., (2017) who stated that
administration barley grass orally( 250 mg/kg/day ) for 4 weeks decreased levels of serum urea ,

creatinine and protective to renal glomerular and tubular damage. Barley grass powder has antioxidant
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effect and rich in phytochemical compunds , such as flavonoids, saponarin, , chlorophyll, vitamins (A,
B1, C, and E), dietary fiber, polyphenols. Also, it eliminated toxins from cells (Zeng et al., 2018).
Neethu et al., (2016) reported that consumption of wheat grass juice regularly cured the complications
which resulted from increased uric acid in blood also cured inflammation of the urinary bladder, and
inflammation of the kidneys. Hesham et al., (2020) showed that wheat grass juice improved kidney
function parameters (Urea, Createnine and uric acid) as it has vitamin C and phenolic compounds
which caused detoxification for liver and kidneys organs and filtration the blood from toxins.

In the current study total protein, albumin and globulin were significantly decreased after
tramadol administration . These results are in line with Khalaf , (2017) who reported that tramadol
administration decreased the levels of total protein, albumin and globulin due to oxidative stress and
hepatic injury. Adikwu and Nelson, (2018 ) determined the serum of total protein and albumin of rats
which received tramadol and they found a decrease in the levels of these parameters. This is attributed
to kidney damage and nephrotoxicity. Tramadol administration increased oxidative stress,
hepatotoxicity and nephrotoxicity. Although, it is stated to be active in pain controlling, its toxicity
should be preserved in notice ( Owoade et al., 2019).

In the present finding, administration barley grass and wheat grass (500mg/ kg) increased
total protein , albumin and globulin in serum of rats. Foda, (2010) cleared that addition of young green
barley leaves powder improved the liver and kidneys functions in hypercholesterolemic rats due to
antioxidant capacity. Increased protein may be due to phenols existing in the wheatgrass might have
successfully prohibited the cell membrane injury (Datta et al., 2012). Consumption Wheat grass
extract increased the total protein near normal (Lakshmi et al.,, 2015). Using Wheat grass as
nourishment increased protein and albumin . It may have an advantageous effects on the liver of rats
(Al Jumaily et al., 2019).

The present work detected a highly significant increase in serum of NO , MDA levels and
significant reduction in serum of CAT and GPX levels in tramadol group as compared to normal
control . The current results confirmed the results of an earlier study directed by Ahmed and Kurkar,
(2014) who suggested that tramadol caused lipid peroxidation and increased MDA levels. The major
reduction in GSH activity can be described by its consumption through the purification of reactive
oxygen metabolites (Hamza and Al-Harbi, 2014). Hindawy et al., (2019); Nazifi et al., ( 2019); and
Omar et al., (2019) confirmed the present results about administration tramadol increased serum
MDA and NO due to oxidative stress , increasing the lipid peroxidation and increasing the generation
of free radicals.

Our results indicated that barley grass and wheat grass (500 mg/kg) recorded significant
decrease in serum of NO , MDA. Also they revealed significant increase in serum CAT, GPX as
compared to tramadol group and all grasses groups . Barley grass is rich in antioxidants which
overturn lipid peroxidation, such as polyphenols, saponarin, lutonarin, superoxide dismutase (SOD),
Se, chlorophyll, vitamins ( pro vitamin A, C and E) and flavonoids (Zeng et al., 2018). Thatiparthi et
al., (2019) showed that barley grass juice (Hordeum vulgare L.) has potent antioxidant action. barley
sprouts juice inhibited the increase of malondialdehyde level and the reduction of catalase activities
(Mohamed et al.,, 2019). Barley grass possesses antioxidant properties (Deng et al., 2020).
Wheatgrass has many antioxidant compounds as Selenium, pro vitamin A, C, E, Carotene,
transhydrogenase and superoxide dismutase (SOD) cytochrome oxidase (Padalia et al., 2010).
Wheat grass contains great amount of antioxidants , thus it can be used as an antioxidant
phytomedicine against oxidative stress produced by chemotherapeutic drugs (Sachin et al., 2013).
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Durairaj et al., (2014) cleared that administration of wheatgrass to male albino rats returned
levels of antioxidants to normal as superoxide dismutase, catalase, glutathione peroxidase, reduced
glutathione, vitamin E, and vitamin C, which had decreased resulting from alcohol which induced
oxidative stress.

The obtained results of oxidative stress markers and antioxidant enzymes in kidneys tissues
supported this results of oxidative stress markers and antioxidant enzymes in serum of rats we found
that increase in MDA, NO levels and decrease in CAT, GSH in kidneys tissues of rats received
tramadol . These data are reliable with Elkhateeb et al., (2015) who confirmed that tramadol
administration 30 mg/kg/day increased the MDA level in kidneys tissues since it is sensitive biomarker
of lipid peroxidation and decreased the GPX level as it contain a transition metal as cofactor. The
contact of tramadol with metals of these enzymes may reserve in the activities of these enzymes. In
addition, Awadalla, and Salah-Eldin (2015) documented that tramadol usage induced oxidative stress
through increasing MDA level, decreasing the activities of GSH, SOD and CAT enzymes in both liver
and kidney tissues. Owoade et al., (2019) confirmed that tramadol administration increased the risk of
oxidative stress, nephrotoxicity. Tramadol HCL caused hepatic and renal oxidative damage by
increasing lipid peroxidation (MDA) and decreasing the activity of antioxidant enzymes (GSH ,CAT and
SOD) (Ali et al., 2020)%.

The present study found that administration barley grass and wheat grass (500 mg/kg)
improved antioxidant enzymes in kidneys tissues of rats . Barley grass juice rich in natural antioxidants
which prevented from free radicals in goat liver model ( Jhansyrani et al., 2019). Zeng et al., (2020 )
demonstrated that barley grass has antioxidant components as flavonoids, SOD, vitamins combat
chronic diseases. Wheat grass has protective effect against the oxidative stress in diabetes rats either
by preventing generation free radical or by stimulating endogenous antioxidant protection or both in
body tissues (Shakya et al., 2012). Wheat grass contains both of enzymatic and non-enzymatic
antioxidants so, it reduced the oxidative stress (Sachin et al., 2013). Rats that received wheat grass
showed the normal glomerulus and tubular construction (Lakshmi et al., 2014).Wheat grass extract
obviously normalized antioxidant enzymes in liver and kidney tissues by detoxification of body cells
from free radical (Lakshmi et al., 2015).
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