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Abstract  

This study focused on the preventive effects of powdered Arugula (Eruca sativa) seeds on some 

physiological and biochemical parameters in male local rabbits that were stressed by adding 1% 

hydrogen peroxide(H2O2). The purpose of this experiment was to investigate the protective function of E. 

sativa seeds against oxidative stress caused by 1% H2O2. 32 male rabbits from the area were divided 

randomly into four groups (8rabbits/treatment). The experiment diets were: T1=control group, T2= adding 

3g/kg diets of E. sativa seeds powder, T3= adding 1% of H2O2 in water, T4= adding 3g/kg diets of E. 

sativa seeds powder and 1% of H2O2 in water. At 42 days into the experiment, blood samples were also 

taken, and the following parameters were measured:  HG, MCV,MCH, and MCHC in blood (RBCs), Total 

number of WBCs, lymphocyte,neutrophils,MID percentage. Immunoglobulin’s (IgG and IgM) levels, 

Urea, Creatinine and testosterone.According to our findings, administering 1%H2O2 significantly 

(P≤0.05) reduced the amount of total RBCs, HG,MCV,MCH,MCHC,IgG and IgM.Significantly 

increased the levels of urea and creatinine compared to other treatments. The results also showed that 

adding 3g/Kg diet of rocket (E.sativa) seeds resulted in a significant (P≤0.05) decrease in urea and 

creatinine and an increase in the mean values of RBCs,HG,MCV,MCH, and MCHC,as well as IgG and 

IgM. These results suggested that administering 1% hydrogen peroxide/water causes oxidative stress, and 

lead to increase urea and creatinine, and a decrease in MCV,MCH and MCHC. Adding E. sativa caused 

decrease levels of IgG and IgM and minimize the toxic effect of hydrogen peroxide. 
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INTRODUCTION  

In the body Intermediate products, including 

reactive oxygen species (ROS), are often present 

during metabolic activities. ROS have a dual 

function in that they can be both beneficial and 

detrimental to living things. ROS can have 

beneficial effects on a range of physiological 

processes when they are present at moderate or 

low levels [1]. ROS are primarily created by 

mitochondria in both healthy and pathological 

situations, which means that O2 • can be made 

by cellular respiration, lipoxygenases (LOX) 

and cyclooxygenases (COX) during arachidonic 

acid metabolism, and endothelial and 

inflammatory cells [2].Even though these 

organelles are naturally capable of scavenging 

ROS [3].It's important to keep in mind that this 

does not meet the body's requirement to 

eliminate the quantity of ROS that mitochondria 

create [4]. Cells employ an antioxidant defensive 

mechanism based mainly on enzymatic 

components, such as superoxide dismutase 

(SOD), catalase (CAT), and glutathione 

peroxidase (GPx), to defend themselves from 

ROS-induced cellular damage [5].  

Higher amounts of ROS, on the other hand, 

have the potential to cause oxidative stress, 

which can be harmful to biomolecules. 

Oxidative stress is a term used to describe some 

health problems and tissue damage caused by an 

imbalance between the production and removal 

of free radicals [6].An imbalance between 

oxidants and antioxidants in favour of the 

oxidants, leading to a disruption of redox 

signalling and control and/or molecular damage" 

is the definition of "oxidative stress" as it is used 

globally [7]. 

There are basically two ways that ROS can 

form in cells: enzymatic and non-enzymatic 

processes. Free radicals are produced by 

enzymatic processes in the respiratory chain, 

phagocytosis, prostaglandin synthesis, and 

cytochrome P450 system [8]. For instance, a 

number of cellular oxidase systems, including 

NADPH oxidase, xanthine oxidase, and 

peroxidases, are responsible for producing the 

superoxide anion radical (O2•–). After forming, 

it takes part in a number of processes that 

produce different ROS and RNS, including 

hypochlorous acid (HOCl), peroxynitrite 

(ONOO–), hydrogen peroxide, and hydroxyl 

radical (OH•) [9-10]. Multiple oxidase enzymes, 

such amino acid oxidase and xanthine oxidase, 

create H2O2, a nonradical. The most reactive 

free radical species in vivo, the hydroxyl radical 

(OH•), is produced when O2•− reacts with 

H2O2, using Fe2+ or Cu+ as a catalyst (Fenton 

reaction) [11]. 

On the other side of the redox balance, an 

antioxidant network made up of low-molecular-

mass antioxidants and various antioxidant 

enzymes working in tandem with their backup 

systems provides protection against harmful 

concentrations of oxidants [12]. 

During the 1990s, when scientists were 

gradually learning how oxygen-triggered free 

radical reactions in the body play a major part in 

aging-associated chronic diseases, antioxidants 

became a common term in the nutrition world 

[13].  

It is a popular misconception that so-called 

antioxidants can prevent the negative 

consequences of reactive species formation, 

hence preventing cancer, inflammation, and 

ageing. Their mechanisms of action allow them 

to be divided into several defense lines for their 

function: Preventive agents (a): these include 

enzymes like SOD, CAT, and GPX; proteins that 

bind metals like ferritin and ceruloplasmin; 

minerals like selenium (Se), copper (Cu), and 

zinc (Zn); radical scavenging agents (b): these 

include glutathione, albumin, vitamins C and E, 

carotenoids, and flavonoids; repair and de novo: 

these include lipases, proteases, DNA repair 

enzymes, transferases , and methionine-

sulfoxide reeducates; and (d) adaptation agents 

that produce the right antioxidant enzymes and 

transfer them [14-15]. 

One from dietary non-enzymatic antioxidants 

is food ingredients of medicinal plants, the role 

that medicinal plants play in preventing and 

controlling disease has been linked to the 

antioxidant qualities of its constituents, which 

are generally referred to as polyphenolic 

substances. Apart from their antioxidant 
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function, these substances exhibit an extensive 

range of therapeutic attributes [16]. 

Because they include chemicals and 

pharmacological properties that are found in 

their natural state, herbal and plant extracts play 

a significant role in modern medicine. Plants 

have a vast reservoir of structural components 

found in their secondary metabolites that 

combine to exhibit a wide range of biological 

activities. These components include alkaloids, 

steroids, glycosides, tannins, volatile oils, resins, 

fixed oils, phenols, and flavonoids, all of which 

are deposited in different parts of the plant, such 

as the leaves, bark, flowers, fruits, seeds, and 

roots [17]. 

One from these medicinal plants is Arugula 

(Eruca sativa), The chemical composition 

analysis of Eruca sativa seeds revealed 

percentages of various chemical components 

falling within ranges consistent with those 

reported in previous studies related to Eruca 

sativa seed chemical analysis [18]. These 

substances are extremely important for both 

human and animal health since they are 

antioxidants and anti-carcinogenic [19]. 
Flavonoids and phenolic compounds, which 

are present in E. sativa seeds, have the ability to 

suppress free radicals and exhibit effective 

antioxidant effects in vitro and in vivo. 

Additionally, they function as a chelating agent, 

which is a chemical that attracts minerals [20]. 

Because there aren't many studies on the impact 

of E. sativa seeds on the rabbits, the purpose of 

this study was to find out how well E. sativa seed 

powder protected local rabbits from oxidative 

stress when they were treated with 1% H2O2 

through Evaluation of renal function, Estimation 

of testosterone hormone. Assess the blood for 

RBC, Hb, MCV, MCH, and MCHC. 

Determining the immunity status for IgG, IgM, 

WBC, Lymphocyte, Neutrophils and Mid cells. 

MATERIALS AND MEDTHODS 
To investigate the impact of Eruca sativa 

seeds on oxidative stress triggered by 1% H2O2, 

and examine various physiological and 

biochemical parameters in Indigenous Male 

Rabbits. The duration of the experiment was 42 

days, with 32 male rabbits divided randomly into 

four experimental groups, each containing 8 

rabbits. 

The experimental treatments were 

administered as follows:  

T1= control group 

T2= adding 3g/kg diets of E. sativa seeds powder. 

T3= adding 1% of H2O2 in water. 

T4= adding 3g/kg diets of E. sativa seeds powder 

and 1% of H2O2 in water.    

Rabbits Management  

The animals were situated in cages intended 

for breeding rabbits; all necessary arrangements 

were made to ensure suitable heating, cooling, 

ventilation, and humidity levels. Electric heaters 

were utilized for warming the premises, while 

temperature regulation was monitored using a 

mercury thermometer. Ventilation was 

facilitated through windows fitted with 

ventilators and air extractors. Additionally, the 

cages underwent regular cleaning, sterilization, 

and sawdust replacement. These cages were 

housed within a designated hall. 

Conducting a feeding trial 

Table 1 and Table 2 present the constituents 

and chemical compositions of the basal mixture 

and experimental diets utilized in this study. The 

experimental diets derived from a standard basal 

mixture developed and the amount of nutrients 

required was modified in accordance with [21] 

suggestions. 
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Table 1: Components of the base mixture (%). 

Ingredients (%) 

Soybean meal (44% CP) 19.60 

Barley 17.10 

Wheat bran 25.08 

Yellow corn 7.00 

Clover hay 24.50 

Molasses 3.00 

Limestone 1.08 

Di- calcium phosphate 1.71 

DL-Methionine 0.28 

Sodium chloride 0.35 

Vit.-Min. premixa 0.30 

Total 100 
 

 
Table 2: Chemical analysis (%DM basis) of the basal mixture. 

Chemical analysis (%DM basis)  (%) 

Dry matter (DM)  86.89  

Organic matter (OM)  90.90 

Crude protein (CP) 17.63  

Crude fiber (CF)  13.40 

Ether extract (EE)  1.90 

Nitrogen free extract (NFE)  57.97  

Ash  9.10 

ADF  17.02 

Methionine  0.68 

Lysine  0.99 

Calcium  1.27 

Digestible energy (Kcal/Kg DM)a 2599.49  

a in accordance with [26], digestible energy (DE) was computed using the following formula: DE 

= 15.627 - 0.0114 MM² - 0.169 ADF ± 1.250 MJ/kg DM + 0.000982 CP² + 0.0040 EE². DM = 

Dry matter; EE = % Ether extract (lipids) in DM; MM = minerals (ash) in DM; ADF = % Acid 

detergent fiber in DM; CF = % Crude fiber in DM. DE in M Joules /kg DM. 

 

Preparing hydrogen peroxide and powdered 

E. sativa seeds 

E. Sativa seeds were bought from the 

Sulaymaniyah local market, cleaned of 

contaminants, and then ground into a powder 

using an electric grinder in small amounts. This 

process also involved the preparing of hydrogen 

peroxide. Then combined with a tiny quantity of 

diet; after homogeneity is achieved, the mixture 

is combined with the maximum quantity of 

diet.A 25% concentration of hydrogen peroxide 

was acquired from nearby pharmacies 

(manufactured by UAE). Thus, a 1% 

concentration was achieved using a certain 

equality. 
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Blood sample  
Three male rabbits from each group were 

chosen at random at the conclusion of the 

experiment, starved for 12 hours, and then 

slaughtered. At the time of killing, five 

milliliters of blood from each rabbit were drawn 

into glass tubes that had been heparinized. 

Centrifugation was used to separate the blood 

serum for 15 minutes at 3000 rpm. Before the 

experiment, the collected serum was kept at -

20°C. 

 

Statistical analysis 

Using SAS® Software Statistical Analysis's 

general linear model approach, one-way analysis 

of variance was used to statistically analyse the 

collected data [22]. Duncan's Multiple Range-

Test was used to test for differences in treatment 

means [23]. This model was used to analyses 

every result: 

Yij= μ+Ti+Eij ; 

Where Yij represents the observation of ij ,  μ 

represents the general mean, , Ti represents the 

effects of i (treatments), and Eij is the 

experimental random error. 

RESULTS 

The results in Table (3) demonstrated that, 

when compared to the other treatments, the total 

number of erythrocytes in the second treatment 

(3 g/Kg diet E. sativa seeds) increased 

significantly (P≤0.05), whereas the total number 

of erythrocytes in the third treatment exhibited 

the lowest significant (P≤0.05) increase. The 

hemoglobin level in the blood showed a 

significant increase (P≤0.05) in the second 

treatment (3 g/Kg diet E. sativa seeds) when 

compared to the other treatments; however, the 

third treatment (1% H2O2 treatment group) 

showed a significant decrease (P≤0.05) when 

compared to the other treatments. 

As for the MCH and MCHC characteristics, 

the significant superiority (P≤0.05) was obtained 

in the second treatment, in which the Eruca 

sativa seeds (3 mg/kg) were used compared to 

the rest of the treatments. And for MCV 

parameter was decreased significantly (P≤0.05) 

in the third treatment which hydrogen peroxide 

(1%) was induced contrasted to the other 

treatments.

 

 
Table 3: Effects of 1% hydrogen peroxide and E. sativa seeds on local male rabbits' RBC, HB, MCV, 

MCH, and MCHC levels (mean ± SE). 

Treatments RBCs 

(x 106 /mm3) 

HG 

(g/dl) 

 

MCV (μm3) 

MCH (pg) MCHC 

(g/dl) 

 

T1 

6.83± 0.03 

b 

10.53± 0.23 

b 

66.47± 0.58 

a 

23.57± 0.31 

b 

32.80±0.35 

b 

 

T2 

7.38± 0.20 

a 

11.30± 0.25 

a 

69.68± 0.70 

a 

25.15± 0.36 

a 

35.94±0.43 

a 

 

T3 

5.46± 0.16 

c 

9.21± 0.15 

c 

60.45± 0.89 

b 

20.65± 0.62 

b 

30.54±0.97 

c 

 

T4 

6.51± 0.19 

b 

10.69± 0.17 

ab 

66.15± 2.10 

a 

23.79±0.32 

b 

32.77±0.31 

b 

* The treatments T1 (control group), T2 (3 g/Kg diet E. sativa seeds), T3 (1% H2O2 treatment group), and T4 (3 g/Kg 

diet E. sativa seeds and 1% H2O2 treatment group) showed significant (P≤0.05) changes in the values, which are 

expressed as mean ± SE.   

* RBCs : red blood cells ; HG :hemoglobin ; MCV: mean corpuscular volume ; MCH: mean corpuscular 

hemoglobin; MCHC; mean corpuscular hemoglobin concentration 
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The statistical analysis presented in Table (4) 

demonstrated that the second treatment, which 

involved giving rabbits 3g/kg of Eruca sativa 

seeds along with a basal diet, significantly raised 

(P≤0.05) the levels of blood IgG and IgM in 

comparison to all other treatments, while the 

third treatment, which involved giving them 1% 

H2O2 as a treatment, significantly decreased 

(P≤0.05) in comparison to all other treatments.In 

contrast to the control group, the fourth, third, 

and second treatments demonstrated a 

substantial (P≤0.05) increase in the total count of 

white blood cells, lymphocyte neutrophils, and 

mid cells. 

 
Table 4: Effects of 1% hydrogen peroxide and E. sativa seeds on some immunity parameters of local 

male rabbits (mean ± SE). 

Treatments IgG 

(mg/dL) 

IgM 

(ng/ml) 

WBCs 

(x 106 /mm3) 

Lymphocyte 

(%)  

Neutrophils  

(%)  

Mid 

(%) 

 

T1 

240.25± 11.95 

b 

27.75± 1.10 

b 

5.95± 0.27 

b 

50.55±3.04 

b 

33.82± 0.91 

b 

5.22± 0.20 

b 

 

T2 

336.25± 17.29 

a 

38.75± 1.49 

a 

9.78± 0.14 

a 

60.42± 0.86 

a 

39.65±0.42 

a 

6.70± 0.73 

a 

 

T3 

164.00± 8.27 

c 

11.50± 1.04 

c 

9.81± 0.46 

a 

60.66± 2.53 

a 

39.53±1.05 

a 

6.55± 0.16 

a 

 

T4 

217.75± 7.88 

b 

27.00± 1.29 

b 

9.89± 0.18 

a 

59.13± 0.94 

a 

38.79±0.66 

a 

6.47± 0.08 

a 

* The Treatment T1 (control group), T2 (3 g/Kg diet E. sativa seeds), T3 (1% H2O2 treatment group), and T4 (3 

g/Kg diet E. sativa seeds and 1% H2O2 treatment group) showed significant (P≤0.05) changes in the values, 

which are expressed as mean ± SE.  *IgG: immunoglobulin G: IgM: immunoglobulin M; WBCs: white blood 

cells; MID: Mid-cell type of white blood cells (WBCs). 

 
 

The statistically meaningful results in Table 

(5) show that the second treatment (3 g/Kg diet 

E. sativa seeds) had a greater significant 

(P≤0.05) testosterone level than the other 

treatments. Regarding the third treatment (1% 

H2O2 treatment group), the levels of creatinine 

and urea in the blood serum were significantly 

higher and at a significant level (P≤0.05) in 

comparison to the other treatments. 

Furthermore, in comparison to the other 

treatments, the amount of urea was the least 

significant (P≤0.05) in the second treatment

. 
 

Table 5: Effects of 1% hydrogen peroxide and E. sativa seeds on Testosterone, Urea and creatinine level 

of local male rabbits (mean ± SE). 

Treatments Testosterone  Urea 

(mg/dl) 

Creatinine  (mg/dl) 

T1 2.16± 0.07  b 34.18± 0.51 

 b 

1.05± 0.06  

b 

T2 3.97± 0.32  a 28.87± 2.45 

 c 

1.05± 0.05  

b 

T3 2.02± 0.22 b 40.60± 1.88  a 1.75± 0.06  a 

T4 2.21± 0.06 b 34.90± 0.97  

b 

1.12± 0.06  

b 

* The treatments T1 (control group), T2 (3 g/Kg diet E. sativa seeds), T3 (1% H2O2 treatment group), 

and T4 (3 g/Kg diet E. sativa seeds and 1% H2O2 treatment group) showed significant (P≤0.05) changes 

in the values, which are expressed as mean ± SE.  
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DISCUSSION 

The study's blood parameter data (table 3) 

indicated that the third group, which received 

H2O2 treatments, had lower levels of RBCs, 

HG, MCV, and MCHC. These findings concur 

with [24] and [25]. 

The causes of the decline in RBCs could include 

harmful effects of ROS on bone marrow, which 

produces RBCs [26]. or on kidney tissues by the 

oxidation of unsaturated fatty acids in cell 

membranes, which damages the kidneys and 

lowers the level of the hormone erythropoietin 

and the generation of red blood cells [27]. The 

decrease in red blood cells (RBCs) could be 

caused by the effect of H2O2 on the glutathione 

concentration and oxidation of plasma 

membrane component [28]. Glutathione is 

essential for the survival and vitality of RBC 

membranes; when the body is under oxidative 

stress, GSH levels are lowered, which results in 

the loss of the membranes' natural structure and 

an increase in lipid oxidation of the plasma 

membrane, which causes hemolysis and reduces 

RBC concentration [29]. 

At the same time, treatment of rabbits with 3 

g/ Kg diet E. sativa seeds powder exhibited 

increase in red blood cells, hemoglobin, MCV, 

MCH, and MCHC percentage in blood. These 

findings are consistent with a large body of prior 

research that has demonstrated the protective 

properties of various plants high in polyphenols 

or vitamin C and E, such as Coffea Arabica and 

vitamin E [30], pomegranate seed oil [31], 

extracts from E. sativa [32], and sour cherries 

(Prunus Cerasus L.) [33]. 

Furthermore, elevated Hb levels are a result 

of the iron and vitamin B12, niacin, B6, B2, and 

B1 that are found in E. sativa and are essential 

for the body's biosynthesis of Hb [34]. 

Alternatively, elevated Hb levels may result 

from the antioxidant compounds in E. sativa that 

increase iron absorption and convert Fe+3 to 

Fe+2 and Cu+2 to Cu+ (monovalent) that are 

thought to be important co-enzyme for the 

production of Hb [35]. Lastly, the elevation 

could be attributed to vitamin E's function as an 

antioxidant to preserve the RBCs cell membrane 

against oxidative agents [36]. 

Additionally, the study's findings 

demonstrated that giving 1% H2O2 drinking 

water on a regular basis for 42 days reduced the 

mean immunoglobulin G and immunoglobulin 

M values, table (5). 

This decrement could be due to that Hydrogen 

peroxide (H2O2) causes oxidative stress, which 

upsets the body's delicate equilibrium between 

the generation of reactive oxygen species (ROS) 

and antioxidant defences ,  The oxidation of 

biomolecules, such as proteins like 

immunoglobulins (IgG and IgM), can be caused 

by this imbalance [37]. These immunoglobulins 

are vulnerable to oxidative damage, which 

compromises their structure and function when 

exposed to high levels of ROS [38]. Their 

capacity to identify and neutralise infections 

may be compromised by such damage, 

jeopardizing the immunological response of the 

body. 

The present results showed a positive effect 

of arugula seeds in serum IgG, IgM which lead 

to increase its level compare to the treatments 

which didn’t fed on arugula (Eruca sativa) seeds 

and that could be due to that Arugula, or Eruca 

sativa, has immunomodulatory properties that 

may raise the body's levels of immunoglobulin 

M (IgM) and immunoglobulin G (IgG) [39]. Its 

characteristics, such its capacity to promote 

immunity and act as an antioxidant, suggest that 

it may have a beneficial effect on the immune 

system [40]. The synthesis and control of 

immunoglobulin’s, such as IgG and IgM, may be 

improved by these actions. 

Table (4) clearly illustrates how all treatments 

have greatly outperformed the control treatment 

in terms of the total number of white blood cells, 

lymphocyte, neutrophils and mid cells 

percentage. This increase in this trait could be 

attributed to the fact that white blood cells are 

the body's first line of defence and that their 

numbers rise sharply in response to infections. 

Additionally, numerous studies have 

demonstrated the immunostimulant properties of 
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herbal plants, which may contribute to the 

increase in white blood cell counts [41]. 

As we note from Table 5 that, when compared 

to the other treatments, the addition of 3 gm/kg 

Eruca sativa seeds powder with the basal diet 

(the second treatment) resulted in a substantial 

increase in the blood serum level of testosterone 

at a possible level (P≤0.05). The effect of 

polyphenolic flavonoid compounds in eruca 

sativa seeds on the pituitary-testicular axis and 

subsequent increase in testosterone levels may 

be the reason for the highest elevation in 

testosterone observed in the second treatment at 

the end of the experiment when compared to the 

other treatments [42]. A few studies revealed 

that E. sativa contains sterols, flavonoids, 

quercetin, and saponins that scavenge or 

eliminate FRs and secondary act to improve 

testicular and fertility functions [43], increasing 

sexual desire in the process [44]. 

When compared to the other treatments, the 

levels of urea and creatinine as showed in the 

table (5) in the rabbits given hydrogen peroxide 

exhibited a substantial (P≤0.05) increase. Our 

study's findings are consistent with [45]. One of 

the most significant and accurate ways to 

diagnose renal function is to measure the levels 

of creatinine and urea in the blood. Since these 

parameters are metabolic products that are 

reabsorption in the renal tubules, an increase in 

their levels indicates abnormal kidney function 

[46]. The oxidation stress which caused by 

H2O2 treatment may be the cause of elevated 

urea and creatinine levels. This stress leads to the 

oxidation of lipids and proteins, specifically the 

lipid of the renal tubule cells' plasma membrane, 

which negatively affects the permeability of cell 

membranes. This increased flow of urea and 

creatinine from kidney tissues to the blood 

stream raises levels of both creatinine and urea 

[29]. 

Likewise, there was a significant decrease in 

the mean values of creatinine and urea in the 

treatment groups for E. sativa seeds. These 

findings are consistent with those of [47], who 

found that applying an aqueous extract of E. 

sativa leaves, which has protective properties 

against oxidative stress, lowers the levels of urea 

and creatinine. [48] suggest that E. sativa may 

have a nephroprotective and diuretic effect, 

activating the kidney to promote urine excretion, 

which could explain the improvement in urea 

and creatinine levels. 

Also the provision of glucose as a direct energy 

source rather than proteins then lowers the 

concentrations of both urea and creatinine in 

serum due to the antioxidant effects of active 

compounds in E. sativa, such as flavonoids and 

vitamin E, and their role in preventing and 

reducing the production of free radicals [49]. 

CONCLUSIONS 

BASED ON THE FINDINGS OF THE CURRENT 

INVESTIGATION, IT WAS DETERMINED THAT: 

 Administering 1% hydrogen peroxide/water 

causes oxidative stress, which results in 

dyslipidemia, an increase in serum urea and 

creatinine, and a decrease in mean corpuscular 

volume (MCV), mean corpuscular 

haemoglobin (MCH), and mean corpuscular 

haemoglobin concentration (MCHC). Also 

lower levels of immunoglobulin G and M in 

the blood serum. 

 To enhance blood parameter status and kidney 

function in rabbits, E. sativa seeds can be 

added to their diet at a rate of 3 g/kg. 

 Treatment with E. sativa seeds minimizes the 

toxic effect of hydrogen peroxide on function 

of the general body and kidney.  

 When E. sativa seeds are added to blood 

serum, the levels of immunoglobulin G and 

immunoglobulin M rise, boosting body 

immunity and improving hematological 

parameters including RBC and HG. 
 

 

REFERENCE 
[1]  Kehrer, J. P., & Klotz, L. O. (2015). Free radicals and 

related reactive species as mediators of tissue injury 

and disease: implications for health. Critical reviews 

in toxicology, 45(9), 765-798. 

 [2] Al-Gubory, K. H., Garrel, C., Faure, P., & Sugino, N. 

(2012). Roles of antioxidant enzymes in corpus 

luteum rescue from reactive oxygen species-induced 

oxidative stress. Reproductive biomedicine 

online, 25(6), 551-560.  

[3] Hansen, J. M., Go, Y. M., & Jones, D. P. (2006). 

Nuclear and mitochondrial compartmentation of 



Kirkuk University Journal for Agricultural Sciences, Vol. 15, No. 1, 2024 (254-265) 

262 

 

oxidative stress and redox signaling. Annu. Rev. 

Pharmacol. Toxicol., 46, 215-234. 

[4] A. Glasauer and N. S. Chandel, “Targeting 

antioxidants for cancer therapy,” Biochemical 

Pharmacology, vol. 92, pp. 90–101, 2014. 

[5] Deponte, M. (2013). Glutathione catalysis and the 

reaction mechanisms of glutathione-dependent 

enzymes. Biochimica et Biophysica Acta (BBA)-

General Subjects, 1830(5), 3217-3266.  

[6] Gupta, R. K., Patel, A. K., Shah, N., Chaudhary, A., 

Jha, U., Yadav, U. C., ... & Pakuwal, U. (2014). 

Oxidative stress and antioxidants in disease and 

cancer. Asian Pac. Cancer Prev,15, 4405-4409.  

[7] Sies, H.; Berndt, C.; Jones, D.P. Oxidative stress. 

Annu. Rev. Biochem. 2017, 86, 715–748. 

[8] Valko M, Leibfritz D, Moncola J, Cronin MD, et al. 

Free radicals and antioxidants in normal 

physiological functions and human disease. 

Review. Int. J. Biochem. Cell Biol. 2007;39:44–84.  

[9] Willcox JK, Ash SL, Catignani GL. Antioxidants and 

prevention of chronic disease. Review. Crit. Rev. 

Food. Sci. Nutr. 2004;44:275–295.  

[10] Genestra M. Oxyl radicals, redox-sensitive signalling 

cascades and antioxidants. Review. Cell 

Signal. 2007;19:1807–1819.  

[11] W. Droge, “Free radicals in the physiological control 

of cell function,” Physiological Reviews, vol. 82, pp. 

47–95, 2002. 

[12]Sies, H. Strategies of antioxidant defense. Eur. J. 

Biochem. 1993, 215, 213–219. 

[13] Halliwell, B.; Gutteridge, J.M. The antioxidants of 

human extracellular fluids. Arch. Biochem. Biophys. 

1990, 280, 1–8. 

[14] Mut-Salud, N.; Álvarez, P.J.; Garrido, J.M.; Carrasco, 

E.; Aránega, A.; Rodríguez-Serrano, F. Antioxidant 

intake and antitumor therapy: Toward nutritional 

recommendations for optimal results. Oxid. Med. 

Cell. Longev. 2016, 2016, 6719534. [CrossRef] 

[PubMed]  

[15] Lawenda, B.D.; Kelly, K.M.; Ladas, E.J.; Sagar, 

S.M.; Vickers, A.; Blumberg, J.B. Should 

supplemental antioxidant administration be avoided 

during chemotherapy and radiation therapy? J. Natl. 

Cancer Inst. 2008, 100, 773–783. 

[16] Gulfraz, M., Sadiq, A., Tariq, H., Imran, M., Qureshi, 

R., & Zeenat, A. (2011). Phytochemical analysis and 

antibacterial activity of Eruca sativa seed. Pak. J. Bot, 

43(2), 1351-1359. 

[17]Khoobchandani, M., Ojeswi, B. K., Ganesh, N., 

Srivastava, M. M., Gabbanini, S., Matera, R., ... & 

Valgimigli, L. (2010). Antimicrobial properties and 

analytical profile of traditional Eruca sativa seed oil: 

Comparison with various aerial and root plant 

extracts. Food Chemistry, 120(1), 217-224. 

[18] Al-Ali, J. T. A., Al- Jobory, N. M. A. & Al- Khazaei, 

A. M . (2015) . Effect of Adding Different Levels of 

Powder of Rocket Seeds (Eruca sativa) to the Diets 

on Some Productive and Reproductive Traits of 

Japanese Quail. Iraqi J. Poultry Sci. 9 (2): 86 – 103. 

[19] Kim, S. J., Jin, S., & Ishii, G. (2004). Isolation and 

structural elucidation of 4-(β-D-

glucopyranosyldisulfanyl) butyl glucosinolate from 

leaves of rocket salad (Eruca sativa L.) and its 

antioxidative activity. Bioscience, biotechnology, and 

biochemistry, 68(12), 2444-2450. 

[20] Alam, M. S., Kaur, G., Jabbar, Z., Javed, K., & Athar, 

M. (2007). Eruca sativa seeds possess antioxidant 

activity and exert a protective effect on mercuric 

chloride induced renal toxicity. Food and chemical 

toxicology, 45(6), 910-920. 

 [21] Lebas, F. (2013). Feeding strategy for small and 

medium scale rabbit. 3rd Conference of Asian Rabbit 

Production Association, Bali Indonesia, 27-29 

August 2013. p1-15. 

[22] SAS (2002). User’s guide statistic (Release 9.1). 

Statistical Analysis System. Institute Inc, Cary, NC, 

USA. 

[23] Duncan, D.B. (1955). Multiple range and multiple F-

tests. Biometrics, 11: 1-42. 

[24] Al-Taie, S. I. I. (2015). Physiological and 

Histological study to effect Glutathione and aquouse 

extract of Nigella sativa on male Mus musculus L. 

Treated by hydrogen peroxide. MSc Thesis. College 

of Education for Pure Sciences. University of Thi 

Qar. Iraq.  

[25] Al-Duri, Z.T.A.(2016). The effect of aqueous extract 

of Vitex agnus-castus and Vitamin E on some of the 

liver and kidney functions of mice exposed to 

oxidative stress. MSc Thesis. College of Education 

for Pure Sciences. Tikrit University. Iraq. 

[26] AL-Annaz, R. M. (2011). Effect of Rosemarinus 

Officinalis plant and H2O2 1% on some 

physiological, histological and biochemical 

parameters in male Mus musculus. Mesopotamia 

Journal of Agriculture, 39(3), 102-111. 

[27] Mohammed, H. R. (2011). Study of beneficial of used 

vitamin E as antioxidant against oxidative stress on 

kidney and liver function in mature male mice. 

Journal of College of Education for Pure Science. 

Vol. 1(4),pp: 128-134. 

[28] Friedman, J. S., Rebel, V. I., Derby, R., Bell, K., 

Huang, T. T., Kuypers, F. A., ... & Burakoff, S. J. 

(2001). Absence of mitochondrial superoxide 

dismutase results in a murine hemolytic anemia 

responsive to therapy with a catalytic antioxidant. 

Journal of Experimental Medicine, 193(8), 925-934. 

[29] AL-Lhabi , F. F. R. & AL-Mahdawi , Z. M. M. 

(2013). The Protective Role of The Amino Acid L-

theanine in Reducing Induced Oxidative Stress 

Mediated by Hydrogen Peroxide in Rats. Journal of 

Tikrit University For Agriculture Sciences. Vol.13(4), 

pp:38-46. 

[30] barakat, S. (2021). GROWTH PERFORMANCE 

AND PHYSIOLOGICAL RESPONSES OF 

GROWING RABBITS SUPPLEMENTED WITH 



Kirkuk University Journal for Agricultural Sciences, Vol. 15, No. 1, 2024 (254-265) 

263 

 

GREEN COFFEE EXTRACT. Egyptian Poultry 

Science Journal, 41(4), 753-768. doi: 

10.21608/epsj.2021.213308. 

[31] Abudalah L.N. (2013). The protective role of 

Pometone (Pomegranate seed oil) on cardiovascular 

function in Methionine overload in treated female 

rabbits. M.Sc. Thesis, College of Veterinary 

Medicine, University of Baghdad, Iraq. 

[32] Nowfel, A. J., & Al-Okaily, B. N. (2017). Oxidative 

Stress: Role of Eruca sativa Extract on Male 

Reproduction in Rats.Adv. Anim. Vet. Sci, 5(1), 39-46. 

[33] Cásedas, G., González-Burgos, E., Smith, C., López, 

V., & Gómez-Serranillos, M. P. (2018). Sour cherry 

(Prunus cerasus L.) juice protects against hydrogen 

peroxide-induced neurotoxicity by modulating the 

antioxidant response. Journal of Functional Foods, 

46, 243-249. 

[34] Martínez-Sánchez, A., Gil-Izquierdo, A., Gil, M. I., 

& Ferreres, F. (2008). A comparative study of 

flavonoid compounds, vitamin C, and antioxidant 

properties of baby leaf Brassicaceae species. Journal 

of Agricultural and Food Chemistry, 56(7), 2330-

2340. 

[35] Benito, P., & Miller, D. (1998). Iron absorption and 

bioavailability: an updated review. Nutrition 

Research,18(3), 581-603. 

[36] Al-Maadhedy, M. T. A. ( 7102 ). Individual and 

combining effect of adding zinc and vitamin E to the 

diet in productive and physiological Performances of 

broiler chickens under oxidative stress condition 

.MSc Thesis. Al- Anbar University.Iraq 

[37] Ebrahimi, M., Norouzi, P., Aazami, H., & Moosavi-

Movahedi, A. A. (2021). Review on oxidative stress 

relation on COVID-19: Biomolecular and 

bioanalytical approach . International journal of 

biological macromolecules, 189,802–818. 

https://doi.org/10.1016/j.ijbiomac.2021.08.095. 

[38] Karin, M.G., Kristine, L.H., Muhamma, Z., Federica 

,G.C.,  Hesso, F and Heidi, K.B, (2020). Differential 

Effects of Reactive Oxygen Species on IgG versus 

IgM Levels in TLR-Stimulated B Cells. The Journal 

of Immunology, doi:10.4049/jimmunol.1901131. 

http://www.jimmunol.org/content/early/2020/03/17/j

immunol.1901131  

[39] Barakat, H., Alkhurayji, R. I., & Aljutaily, T. (2023). 

Immune-Boosting Potentiating Properties of Brassica 

nigra Hydroalcoholic Extract in Cyclophosphamide-

Induced Immunosuppression in Rats. Foods (Basel, 

Switzerland), 12(19),3652. 

https://doi.org/10.3390/foods12193652. 

[40] Gugliandolo, A., Giacoppo, S., Ficicchia, M., Aliquò, 

A., Bramanti, P., & Mazzon, E. (2018). Eruca sativa 

seed extract: A novel natural product able to 

counteract neuroinflammation. Molecular Medicine 

Reports, 17, 6235-6244. 

https://doi.org/10.3892/mmr.2018.8695.  

 [41] Anywar, G., Kakudidi, E., Byamukama, R., 

Mukonzo, J., Schubert, A., & Oryem- Origa, H. 

(2020). Data on medicinal plants used by herbalists 

for boosting immunity in people living with 

HIV/AIDS in Uganda. Data in brief, 29, 105097. 

https://doi.org/10.1016/j.dib.2019.105097 

[42] Arafa MH, Mohammad NS, Atteia HH (2014). 

Fenugreek seed powder mitigates cadmium-induced 

testicular damage and hepatotoxicity in male rats. 

Exp. Toxicol. Pathol. 66: 293-300. 

https://doi.org/10.1016/j.etp.2014.04.001 

[43] Ansari MN, Ganaie MA, Khan TH, Soliman GA 

(2014). Protective effect of Eruca sativa against 

testicular damage in streptozotocin diabetic rats. Int. 

J. Biol. Pharm. Allied Sci.3: 1067-1083. 

[44] Ates D, Erdogrul O (2003). Antimicrobial activates 

of various medicinal and commercial plant extracts. 

Turk. J. Biol. 27:157-162. 

[45] Al-Duri, Z.T.A.(2016). The effect of aqueous extract 

of Vitex agnus-castus and Vitamin E on some of the 

liver and kidney functions of mice exposed to 

oxidative stress. MSc Thesis. College of Education 

for Pure Sciences. Tikrit University. Iraq. 

[46] Al-Fahdawi, O. S. (2018). Comparison the effect of 

aqeous extract for ( minum cuminum seed and 

Vitamin E on some physiological parameter and male 

reproductive System fertility in rats exposed to 

oxidative stress. .MSc Thesis. College of Education 

for pure Science .University of Tikrit .Iraq. 

[47] Al-Okbi, S. Y., Mohamed, D. A., Hamed, T. E., 

Esmail, R. S., & Donya, S. M. (2014). Prevention of 

renal dysfunction by nutraceuticals prepared from oil 

rich plant foods. Asian Pacific journal of tropical 

biomedicine, 4(8), 618-626. 

[48] Elgazar, A. F., & AboRaya, A. O. (2013). 

Nephroprotective and diuretic effects of three 

medicinal herbs against gentamicin-induced 

nephrotoxicity in male rats. Pak J Nutr, 12(8), 715-

22. 

[49] Adetoro, K. O., Bolanle, J. D., Abdullahi, S. B. & 

Ahmed, O. A. (2013) . In vivo antioxidant effect of 

aqueous root bark , stem bark and leaves extracts of 

vitex in CCL4 Induced liver damage rats. Asian Pacif. 

J. Trop. Biomed. 3. (5) : 395-400

. 

 

 

 

 

https://doi.org/10.1016/j.ijbiomac.2021.08.095
http://www.jimmunol.org/content/early/2020/03/17/jimmunol.1901131
http://www.jimmunol.org/content/early/2020/03/17/jimmunol.1901131
https://doi.org/10.3390/foods12193652
https://doi.org/10.3892/mmr.2018.8695
https://doi.org/10.1016/j.dib.2019.105097


Kirkuk University Journal for Agricultural Sciences, Vol. 15, No. 1, 2024 (254-265) 

264 

 

( على بعض صفات الدم الفسيولوجية Eruca sativaتأثير إضافة مسحوق الجرجير )
 والحيوية في ذكور الأرانب المحلية تحت الإجهاد التأكسدي
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 التمريض، الكلية التقنية الصحية والتكنولوجيا الطبية، جامعة السليمانية التقنية، السليمانية، إقليم كردستان، العراق قسم1
 قسم علوم المختبرات الطبية، الكلية التقنية للعلوم التطبيقية، جامعة السليمانية التقنية، السليمانية، إقليم كردستان، العراق،2
 .العلوم الهندسية الزراعية، جامعة رابرين، رانية، إقليم كردستان، العراققسم البستنة، كلية  3
 24/3/2024قبوله  وتاريخ  14/3/2024البحث استلام تاريخ . 
 

 الخلاصة
الفسيولوجية والكيموحيوية  صفات الدم( على بعض Eruca sativaركزت هذه الدراسة على الآثار الوقائية لبذور الجرجير المسحوق )

(. تم رعاية الأرانب في مساكن مسيطر عليها H2O2٪ بيروكسيد الهيدروجين ) 1في ذكور الأرانب المحلية التي تم إجهادها بإضافة 
. تم H2O2٪  1بيئيا. كان الغرض من هذه التجربة هو التحقيق في الوظيفة الوقائية لبذور الجرجير ضد الإجهاد التأكسدي الناجم عن 

=  T1أرانب/علاج(. كانت الأنظمة الغذائية التجريبية:  8من ذكور الأرانب المحلية بشكل عشوائي إلى أربع معاملات ) 32تقسيم 
الى الماء  H2O2٪  1= إضافة  T3من مسحوق بذور الجرجير ،  الى العليقة الاساسيةجم/كجم  3= إضافة  T2،  مجموعة السيطرة

 ،T4  1من مسحوق بذور الجرجير و  جم/كجم 3= إضافة  ٪H2O2  يوما من التجربة ، تم أخذ عينات الدم  42الى الماء.   خلال
( MCH( ، متوسط الهيموغلوبين الجسيمي )MCV( ، متوسط حجم الجسيمات )HGأيضا ، وتم قياس الصفات التالية: الهيموغلوبين )

لخلايا الدم البيضاء  الكليلايا الدم الحمراء ، كرات الدم الحمراء( ، العدد ( في الدم )خMCHC، ومتوسط تركيز الهيموغلوبين الجسيمي )
( ، وظائف الكلى )اليوريا والكرياتينين( ، IgMو  IgG، اللمفاويات ، العدلات ، نسبة الخلايا المتوسطة. مستويات الغلوبولين المناعي )

قلل من العدد الكلي  (P≤0.05)بشكل ملحوظ   H2O2٪  1فإن إعطاء  الهرمونات )التستوستيرون(.وفقا للنتائج التي توصلنا إليها ،
و الغلوبولين المناعي. زيادة كبيرة في مستويات اليوريا والكرياتينين مقارنة   HG  ،MCV  ،MCH  ،MCHCلكريات الدم الحمراء ، 

في  (P≤0.05)جم/كجم من مسحوق بذور الجرجير نتج عن انخفاض كبير  3بالمعاملات البقية . وأظهرت النتائج أيضا أن إضافة 
، وكذلك الغلوبولين المناعي  MCV  ،MCH  ،MCHC،  بينوالهيموغلو الدم الحمراء ،  كرياتقيم ك زيادة في اليوريا والكرياتينين وكذل

G  والغلوبولين المناعيM بيروكسيد الهيدروجين/الماء يسبب الإجهاد التأكسدي ، ويؤدي إلى  1. وتشير هذه النتائج إلى أن إعطاء ٪
ز الهيموغلوبين موغلوبين الجسيمي ، ومتوسط تركي، ومتوسط الهي رياتينين ، وانخفاض في العدد الكلي للكريات الدم الحمراءزيادة اليوريا والك
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في مصل الدم وتقليل التأثير السام لبيروكسيد  Mو Gتسبب انخفاض مستويات الغلوبولين المناعي  الجسيمي. بالاضافة الى ان البذور
 الهيدروجين على وظيفة الجسم العام والكلى.

 ولين المناعي.يجرجير ، بيروكسيد الهيدروجين ، الإجهاد التأكسدي ، الدم ، الغلوب :المفتاحيةالكلمات 
 


