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Abstract:    

Background: Recent studies have shown that the anti-fertility effects of Ketoconazole can be 

minimized by taking an antioxidant nanoparticles based-plant extract in combination with the 

medication or by taking it after medication. One of the effective methods to improve its medicinal 

properties and decrease the toxicities of Selenium is by formulating it as nanoparticles. However, this 

is still a challenging strategy.  

Objectives: The aim of this study was to analyze the impact of nano selenium, which was prepared 

from Eruca Sativa extract, on testicular oxidative stress parameters in rats that were treated with 

ketoconazole. The study will focus on the evaluation of glutathione peroxidase, superoxide dismutase, 

and malondialdehyde as indicators of oxidative stress. 

Methods: In this study,  a 1% w/v solution of  plant extract was added to a solution of 10mM sodium 

selenite in different ratios, and placed on a magnetic stirrer in the dark for 12 hours at a temperature 

50Cº and pH9. The solution was then left for 48 hours, and the optimal fabricated selenium 

nanoparticles were selected for further characterization. forty-eight rats were divided into six groups 

with eight animals in each. Group A was the negative control, while Group B was given oral 

Ketoconazole at a dose of 50mg/kg for fourteen days. Group BC, BD, BE1 and BE2 were given oral 

Ketoconazole at a dose of 50 mg/kg for fourteen days, followed by 200mg/kg Eruca Sativa, 0.5mg/kg 

oral sodium selenite, 0.25mg/kg oral nano selenium and 0.5mg/kg oral nano selenium for 28 days, 

respectively. Finally, the animals were euthanized and their testicle anti-oxidant parameters were 

evaluated.     

Results: Significant increases in glutathione peroxidase and superoxide dismutase ( p value < 0.001), 

and a decrease in malondialdehyde levels ( p value < 0.001)  were observed in groups treated with 

nanoparticles derapmoc to control group. 

Conclusion: Nano forms of prepared by Eruca sativa extract exhibit significant pnaoexocpna effects on 

testicular tissues, while being available for several metabolic, biological, and physiological functions. 

Keywords: Glutathione Peroxidase; Malondialdehyde; Nano Selenium; Oxidative Stress; Selenium; 

Superoxide Dismutase. 

 

Introduction 

 

Selenium is one of the most significant trace 

elements in medicine and biology. It is found as 

incorporated Selenoproteins rich in Selenocysteine. 

It acts as co-factor for various enzymes involved in 

exocemocrdapxo activities, such as glutathione 

peroxidase and thioredoxin reductase  (1). These 

enzymes possess a cytoprotective effect, and their 

activation helps boost fertility, reduce inflammatory 

reactions, and provide a chemo- preventive effect 

against different types of cancers (2). In this regard, 

free radical-induced oxidative stress ox aser sa to be 

the most important risk rpdaem that asmopaonx 

testicular functions; therefore,  an antioxidants 

defense system which is represented by enzymes 

incorporated with selenoproteins can counteract 

these free radicals or prevent their formation in the 

testicular cells (3, 4).  

 
* Corresponding author: Basman Q. Shareef 

basmaan.qasem1106b@comed.uobaghdad.edu.iq  

 

 

 

Nanotechnology is a novel growing field with 

important applications in science and technology. In 

the pharmaceutical industry, nanoparticles act as 

carrier platforms to transport drugs t their target sites 

of action. It is based on the creation of small 

particles at the submicroscopic level (<100 nm) (5), 

which serves to enhance the biological activity, 

minimizes toxicity, and allows for the regulated 

release of medications, especially in capsule form 

(6). 

Metal nanoparticles can be prepared by using either 

chemical or biological reducing agents. 

Implementing plant extracts with prominent 

antioxidant effects may help achieve that target. 

Such formulations may achieve two targets using 

one stone, as the nanoparticle formulation will 

enhance the permeation of both Selenium and the 

plant extract into that target site, and this may help 

achieve a synergistic effect (7). 

Ketoconazole is an antifungal drug that was reported 

to reduce epididymis sperm concentration, decrease 
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the weight of male reproductive organs, especially 

the testes, and decrease serum testosterone levels 

(8), in addition to other pathological changes 

characterized by atrophied seminiferous tubules, 

malformed germ cells, and degenerated Sertoli cells. 

Interestingly, co-administration or post-treatment 

with antioxidant phytochemicals of plant extract 

could prevent such testicular damages (9). 

 This study was designed to investigate changes in 

testicular oxidative stress parameters (Superoxide 

dismutase” SOD”, Malondialdehyde “MDA” and 

Glutathione peroxidase "GPX") in response to 

antioxidant effects of nano selenium prepared from 

Eruca Sativa extract in male rats.  

 

Materials and Methods  

Eruca Sativa Extract: Preparation 

and Characterization  

One hundred grams of dried leaves powder of Eruca 

sativa was macerated with 2 liters n-hexane (99.8%) 

for four days for defatting plant material, then 80% 

ethanol was added, and the solution was filtered and 

evaporated using a rotary evaporator (4 rpm at 

40Cº). Finally, ethyl acetate and sodium Disulphate 

were added and the solution was then filtered, left to 

dry, and stored in a dark, sterile screw bottle at 4C° 

until used. The extract was characterized by 

measuring the total flavonoid content and its 

antioxidant power using a reducing power assay 

(10).  

A. Measurement of Total Flavonoid 

Content  

Flavonoids were estimated using a technique 

described by Ibraheem et al, 2014, where each mg of 

Gallic acid equivalent per gram of extract had its 

absorbance measured against a blank at 510 nm, and 

a calibration curve was analyzed (11). 

B. Measurement of the Extract’s Total 

Antioxidant Activity (Reducing Power Assay)   

The extract’s reducing power was measured 

according to the method prescribed by Ibraheem et 

al,2012; the absorbance of different concentrations 

of the extract was measured at 700 nm and 

compared with the control (DW) (12). The 

percentage of absorption increased was sketched 

with different concentrations of Vitamin C as a 

standard (13). 

Preparation of Selenium Nano Composite Using 

Eruca Sativa Extract  

Briefly, a solution of 1% w/v of the extract was 

loaded to a solution of 10 mM sodium selenite at the 

four proportions (1:2, 1:4, 1:10 and 1:20 sodium 

selenite/ extract). The former was prepared by 

dissolving 0.172 gm. of sodium selenite (Na2SeO3) 

in 100 ml deionized water. Then, the final mixture 

was mixed using a hot plate magnetic stirrer (temp. 

50 Cº & pH of around 9) in the dark for 12 hrs. It 

was then autoclaved ( temp. 121Cº & gas pressures 

of 1.5 bar) for 15 min (14). Next, the autoclaved 

mixture was exposed to filter sterilization using a 

Millipore filter membrane (0.22µm) and ultra-sonic 

vibration (20 KHz by Q700 sonicator) to ensure an 

even dispersion of the nanoparticles in the liquid and 

to get micron-sized colloidal particles. Finally, the 

prepared colloid was sent for the characterization 

processes (15). 

 

Characterization of the Nanocomposite 

A. UV-Vis spectra analysis 

B. Fourier transform infrared spectroscopy 

(FTIR). 

C. Dynamic Light Scattering (DLS) 

The samples were analyzed at the University of 

Technology’s Nanotechnology Department. 

 

Experimental design  

A. Animals and ethical issues  

This study was carried out on forty-eight healthy 

male adult albino rats (weighing 301± 24.28 grams 

and aged 10±2 weeks). They were gathered from the 

animal house at AL-Nahrin University/ College of 

Pharmacy and the Iraqi Center for Cancer and 

Genetic Research at AL-Mustansiriyah University. 

The study was approved by the Institutional Review 

Board (IRB)/College of Medicine /Baghdad 

University (Pharma Comed uvB 23.6) all the 

procedures and experiments were performed 

following the rules and legitimacy of the animal 

ethics committee /College of Pharmacy/ Al-Nahrin 

University. 

Animals grouping: The experiment was 

implemented from the first of March 2022 to the end 

of August 2022. First, the animals were randomly 

divided into six groups with eight rats in each; 

Group A: -ve control, orally administered with 2 ml 

distilled water (DW) daily via gavage tube for 42 

days. Group B: +ve control, orally received 2 ml of 

Ketoconazole (KET) solution (50mg/kg /day) via 

gavage tube (16) for 14 days, followed by 2 ml 

distilled water for 28 days. Group BC: received 2 ml 

of ketoconazole solution (50 mg/kg/day) orally for 

14 days, followed by a therapeutic dose of E. Sativa 

extract (200mg/kg/day) orally (17) via gavage tube 

once daily for 28 days. Group BD: received 2 ml of 

ketoconazole solution (50mg/kg/day) orally for 14 

days, followed by a therapeutic dose of sodium 

selenite solution (0.5 mg/kg/day) orally (18) via 

gavage tube once daily for 28 days.  

Group BE: Nano Selenium group, which was 

subdivided into: Group BE1 and BE2: that received 2 

ml of ketoconazole solution (50 mg/kg/day) orally 

for 14 days, followed by a therapeutic dose of 2ml 

Nano-Selenium solution 0.25 or 0.5 mg/kg/day, 

respectively, via gavage tube once daily for 28 days.   

After forty-two days, the rats were ethically 

anesthetized by chloroform and euthanized. The 

right testes were excised, weighed, and 

homogenized in buffer phosphate saline (1:10 parts, 

pH 7.4) using Electrical Tissue Homogenizer (IKA, 

Germany); after that, the homogenate was 

centrifuged at 12,000 rpm at 4°C for1 min and store 

at -20℃ for antioxidant assays (19). 
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Animals monitoring 

 Measurement of oxidative stress parameters 

In this study, the levels of three enzymes; 

Superoxide Dismutase (SOD), Glutathione 

peroxidase (GPX) and Malondialdehyde (MDA) 

were tested using ELISA Kits provided by SunLong 

Biotech Co., LTD to assay enzymes levels in the 

testicular tissues based on the interaction of pre-

coated specific antibody on micrelisa strip plate 

wells with standards or samples.  

Statistical analysis  

The statistical package for social science (SPSS) 

(IBM SPSS Statistics for Windows, Version 23) was 

used for the analyses. One-way analysis of variance 

(ANOVA) was performed to summarize the results, 

and significant differences of P≤ 0.05 were applied. 

 

Results  

 Characterization of Eruca Sativa extract  

A. Total Flavonoid Content (TFC) 

According to the experiment applied to estimate 

TFC, 0.9 g of the extract was found to be equivalent 

to 1 mg of Gallic acid. 

B. Reducing Power Assay 

 A plot of log concentrations versus absorbance at 

700 nm showed the right and downward shifting 

curve of E. sativa extract, compared to vitamin C 

curve as a standard, which indicated that the extract's 

reducing activity is less than that of vitamin C within 

these selected concentrations, as shown in Figure 

(1). 

 
Figure 1: Reducing power assay of E. sativa compared 

to vitamin C as a standard. 

Characterization of Nano-Selenium 

 

 Visual observation  

Synthesis of SeNPs was indicated from the gradual 

conversion of the color of the extract from dark 

brown to light yellow and then reddish orange after 

about 12 hours of adding the acidic sodium selenite 

solution to the Eruca Sativa extract. This change can 

be ascribed to the aptitude of the extract to reduce 

selenium ions into SeNPs (Figure 2). 

 

 
Figure 2:-Visual observation for Nano-selenium 

formation 

 

A. UV-Vis Spectrum Analysis  

 Figure (3) shows the UV-Vis spectrum of SeNPs 

biosynthesized from Eruca Sativa extract. The 

spectrum of absorbance was measured from 220-

1000 nm. A prominent absorption peak between 268 

and 964 nm, with a maximum at 268 nm, is a 

conclusive evidence of Nano selenium's production 

 

 
Figure 3:- UV-visible spectrum of selenium 

nanoparticle 
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B. Dynamic Light Scattering (DLS)  

Particle size measurement  

Table (1) shows that the average particle size of the 

synthesized Se-NPs varies from 39.4 to 124.6 nm. It 

also shows that the smallest particle size of the NPs 

is 39.4 nm, with PDI= 0.242, which was achieved 

using 1:2 of (Na2SeO3: Eruca Sativa) solution.  

 

Zeta Potential 

 The produced Se-NPs had a zeta potential value of -

56.57 mV. as shown in Figure (4), under optimal 

synthesis circumstances (1:2). 
 

Table 1:- Poly disparity of nanoparticles and mean 

particle size  
Sample Sod. 

selenite: E.sativa 

Mean Particle size Polydispersity 

1:2  39.4nm (minimum) 0.242 

1:4 48.2nm 0.198 

1:10 57.9nm  0.005 

1:20 124.6nm (maximum) 0.304 

 

 
Figure 4: Zeta potential of the synthesized Se-NPs 

made from sodium selenite with Eruca Sativa extract in 

the percentage of 1:2 (v/v). 

 

C. Fourier transform infrared spectroscopy 

(FTIR) 

To find out what biomolecules and plant extracts 

could be interacting with metal ions to create and 

stabilize selenium nanoparticles, FTIR spectroscopy 

was used. Figure 5A, B, and C shows the FTIR 

analysis results of Eruca Sativa extract. The spectral 

appearance of Eruca Sativa extract devoid of metal 

selenium is shown in (A). (B) is a representation of 

the sodium selenite spectrum, whereas the spectrum 

in (C) depicts the sample that includes selenium 

metal in Eruca Sativa extract, hence displaying the 

peaks of both the control and test samples, as do the 

transmission peaks depicted in (B) and (A). 

 
Figure 5: FTIR spectrum of (A) Eruca Sativa extract, 

(B) sod. selenite sol. and (C) selenium nanoparticles 

based- Eruca Sativa extract. 

 

The plasma level of Malondialdehyde  

The study showed a significant increase in the 

plasma level of MDA after exposing the animal to 

ketoconazole toxicity (P<0.001). MDA level was 

significantly higher in Gr B (P<0.001) compared to 

Gr A and this level stayed high even after treating 

the animal with Eruca sativa extract and sodium 

selenite (Gr BC and BD).  

On the other hand, a prominent decline was noticed 

in Gr BE1 and Gr BE2. The levels were statistically 

insignificantly different compared to Gr A and 

stayed significantly lower than Gr B (P<0.001). 

Notably, the decline in MDA was prominently 

noticed after treating the animals with the Nano 

composite of selenium in the doses of 0.25 and 

0.5mg/kg (BE1 and BE2), respectively. MDA level 

of BE2 was significantly lower than that of groups 

B, BC and BD (P<0.001) and was insignificantly 

different as compared to the negative control (Gr A) 

(P<0.001). At the same time, for BE1 there was a 

significant decrease compared to Gr B (P<0.001) but 

a non-significant differences in comparing to Gr A, 

also, BC and BD. 

 

The plasma levels of antioxidant enzymes         

The study showed a prominent and statistically 

significant decline in the plasma levels of the 

antioxidant enzymes (Glutathione peroxidase and 

Superoxide dismutase) as measured in I.U/ml and 

pg/ml respectively, after having the animals exposed 

to ketoconazole toxicity (P<0.01) (Table 2).  This 

decline persisted even after treating the 

ketoconazole-exposed rats with each of Eruca sativa 

extract and sodium selenite (Gr. BC and Gr.BD); the 
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plasma level stayed significantly lower than that of 

the negative control, with P<0.01 and P<0.001, 

respectively. Nevertheless, Gr. BD showed a 

statistically significant higher levels of plasma SOD 

and GPx as compared to Gr. B P<0.001, and high 

significant decrease compared to Gr. A P<0.001, 

with a significant increase   P<0.01, relative to Gr 

BC. Treatment with all forms of selenium nano 

composite produced a statistically significantly 

higher level of these two enzymes than that of Gr. B, 

BC and BD, indicating the extract's potential to 

augment the body's antioxidant power (P<0.001). At 

the same time, SOD and GPx in Gr BC and BD 

showed statistically lower levels than those in the 

negative control and higher levels than those in the 

positive control (Table 2). 

 
Table 2: Levels of Malondialdehyde, superoxide dismutase and glutathione peroxidase in the homogenate of the 

testicular tissues of different treatment groups in rats 

Gr. A & Gr B represent the negative and positive controls, respectively. Meanwhile, each of Gr BC and Gr.BD 

Represent the extract and pure sodium selenite, respectively. (Gr BE1 and BE2) were treated with selenium 

nanocomposite at 0.25 & 0.5 mg/kg, respectively. (*, ** &***), (♦, ♦♦ &♦♦♦), (#, ## &###) and (☼, ☼☼&☼☼☼) signify a 

statistically significant difference as compared to groups A, B, BC and BD, with P values of P<0.05, P<0.01 and 

P<0.001, respectively. 

 

Discussion 
In the reducing power assay test, Perlis Prussian 

stain’s blue color appeared due to ferric ion 

reduction to ferrous ion in ferric ferrocyanide form. 

This test gives an idea about the potential of Eruca. 

Sativa extract to donate electrons to free radicals 

(13). 

According to the experiment that was performed to 

estimate total flavonoids content, 0.9 g of 1% Eruca 

Sativa extract is equivalent to 1 mg Gallic acid, 

which is compatible with Isra, 2022 results in which 

alcoholic extract  and fresh rocket leaf contained 

high phenolic compounds and nearly equal amounts 

of total flavonoids content (0.81mg and 0.80 mg 

QE/g, respectively ) (20). 

The reddish brown color is the most significant 

property of nanoparticle formation. Many 

researchers have previously obtained this result 

using different types of green plants (21) (Figure 2). 

Nanoparticle properties were characterized to 

confirm the formation of targeted Nano Selenium, 

using different techniques, including UV- 

Spectroscopy, Dynamic Light Scattering (DLS), and 

Fourier Transform Infrared Spectroscopy (FT-IR) 

(22). 

The sample peak optical density, or absorbance, 

correlates linearly and directly to the concentration 

of nanoparticles in solution (23). According to 

Cittrarasu et al (2021) this SeNPs peak was created 

by the Surface Plasmon Resonance (SPR), which is 

induced when the electrons of metal nanoparticles 

interact with incoming photons (24), This result is 

compatible with many previous researches 

associated with various ranges of UV-visible 

maximum absorption peaks. Ramamurthy et al. 

found an absorbance peak ranging from 200–400 

nm, with the maxima peak at 390 nm, when using 

fenugreek extract for SeNPs synthesis (25). Other 

SeNPs were synthesized by (26) using garlic cloves 

which reported an absorption peak at 260 nm. 

Withania somnifera was used to synthesize spherical 

SeNPs with a maximum absorbance of 310 nm, 

using Dynamic Light Scattering (DLS) (26). From 

the current study, it can be analyzed that there were 

uniformly dispersed particles, mostly in spherical 

Nano size, and no other peak was observed in the 

whole spectrum, meaning that Se0   has been 

successfully formed (27). 

DLS was performed to assess the particle size of 

different Nano solutions. The current study shows 

that, when increasing extract concentration in 

relation to sodium selenite; there was an increase in 

particle size diameter; the largest size 124.6 nm was 

related to the largest ratio of extract sample. This 

can be ascribed to the double quantity of extract 

solution available for reducing Na2SeO3 to Se0, 

resulting in more abrupt nucleation and faster 

growth of the nanoparticles. In some cases, small 

agglomerates were produced simultaneously 

(28).The least concentrated Nano sample has a much 

smaller mean size of approximately 39.4nm. 

However, it is characterized by a narrow size scatter 

compared to the sample with the largest extract ratio. 

The results were in line with the findings of  

Skandalis et al., in which Nano silver was 

synthesized using Arbutus unedo extract, which 

gained a small particle size with the lowest 

concentrated extract sample.(29).  

Polydispersity index (PDI) is a scaled and 

dimensionless index; when the value is higher than 

0.7 it indicates that the sample has a very wide 

particle size distribution and that the DLS technique 

probably not suitable to analyze it , while 

Group  MDA ng/g (tissue) 

  

SOD I.U / g (tissue) 

  

GPx pg/ g (tissue)  

gr A 45.57 ± 3.01   7.80 ± 0.52   664.67 ± 23.05  

gr B 71.38 ± 4.66 *** 4.42 ± 0.49 *** 338.67 ± 24.65 *** 

gr BC  65.71 ± 5.17 *** 5.20 ± 0.45 *** 403.33 ± 37.43 *** 

gr BD  63.43 ± 5.55 *** 5.83 ± 0.62 ***, ♦♦ 497.33 ± 33.85 ***,♦♦♦,## 

gr BE1 55.48 ± 5.68 ♦♦♦ 7.52 ± 0.55 ♦♦♦,###,☼☼☼ 654.33 ± 29.21 ♦♦♦,###,☼☼☼ 

gr BE2 43.33 ± 3.51 ♦♦♦, ###,☼☼☼ 8.00 ± 0.44 ♦♦♦,###,☼☼☼ 662.67 ± 39.99 ♦♦♦,###,☼☼☼ 
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monodisperse  standard are mainly seen with the  

value smaller than 0.05 (30). 

In general, zeta potential is the most important 

method to investigate the dispersion characteristics 

of nanoparticles and  Nano fluids (31). It measures 

the potential differences between the charged ions 

on the nanoparticle surface  that is opposite to the  

bulk fluid in which a particle is dispersed (32). The 

higher magnitude of potential differences around ± 

60 mV exhibits higher electrostatic repulsion force 

and therefore increased stability, while 

agglomeration of particles may typically begin with 

the value lower than -15 mV. At the same time, zeta 

potential equals zero could represent the  

precipitation of the colloid into a solid (32). Zeta 

potential value of the fabricated Se NPs was -56.57 

mV, which indicated that the formed NPs were 

highly stable due to negatively charged groups that 

surrounded them. The poly dispersity index (PDI) 

value of the fabricated Se NPs was 0.242. This low 

value indicated that the formed Se NPs were mono 

dispersed (33) .  

The functional groups present on the surface of the 

nanoparticles can be assessed  by FTIR through 

measuring the chemical bond vibrational rates (34). 

Fig. (5) shows two absorption peaks located around 

3248.13 & 3290.56 cm-1 that can be assigned as the 

absorption band of (O-H carboxylic acid), and one 

peak at 3371.57 cm-1 assigned as the absorption 

peak of (N-H) group. Also, FTIR spectrums depicted 

that IR bands in the regions 2935.66 & 2927.94 cm-

1 are assigned for (C-H) asymmetric bending, in 

addition to three peaks at 1674.21, 1647.21 & 

1604.77 cm-1  that may be due to (C=C) group (35). 

Similarly, two peaks at 1577.77 & 1573.91 cm-1 

confirmed the presence of (C=N) group. The 

absorption peaks at 1423.47, 1411.89 & 1400.32 

cm-1 referred to the presence of (O-H) group Two 

peaks at 1149.57 & 1122.57 cm-1 referred to (C-O-

C) group, two peaks at 1083.99 & 1091.71 cm-1 to 

(C-N) group, and one peak at 829.35 cm-1 to (C-H) 

group (35). 

In the present study, KET-induced testicular damage 

was associated with the reduction in both of SOD 

and GPx peaks with the elevation in MDA level. 

These results are in harmony with previous studies 

that tested the ability of azoles to induce damages in 

different cellular models. In one study, Sertoli cells  

were exposed to different types of azoles  and their 

combinations for 30min and 3h of incubation, azoles 

where elicited prooxidant properties associated with 

cells death, apoptosis, and necrosis (36). Also, 

marked changes of natural antioxidants (SOD and 

CAT) with oxidative damage to testicular lipids 

were associated with ketoconazole toxicity (36).  

Although Eruca Sativa possesses powerful anti-

oxidant properties as confirmed previously by total 

flavonoid content and reducing power assay, this 

effect was not powerful, as shown by the activities 

of the phyto-component conjugated selenium 

nanoparticles   in reducing MDA and enhancing 

GPX and SOD level in the current study. This 

confirmed the results of synergistic effects exerted 

by the bio-conjugation of Se-nanomaterial with plant 

extract in reducing their toxicities to biological 

systems and improving their therapeutic 

effectiveness (11) 

The current results showed a significant decrease in 

MDA level in both BE1 and BE2 groups compared 

to Group B, in contrast to groups BC and BD which 

showed non-significant changes as compared to 

group B. These results confirmed the novel 

properties of the prepared nano solution-based 

Eruca sativa extract in reducing MDA, which can be 

considered as a diagnostic tool in male infertility 

(37). A previous study that tested the effects of nano 

selenium administration on ram sperm, previously 

exposed to freeze/thawing process, showed a 

significantly increased quality of sperm by 

enhancing viability,  motility and membrane 

integrity, in addition to  significant reduction in  the 

amount of MDA and damaged acrosome membrane 

(38). 

The antioxidant enzymes, GPx, and SOD work 

together to scavenge the formed reactive oxygen 

species. Therefore, minor changes in normal 

constituents of these enzymes may disturb the body 

defense systems with increasing the susceptibility to 

oxidative damages (39). Treatment with the Nano 

composite (Gr. BE1 and BE2) has elevated the level 

of GPX and SOD to be significantly higher than that 

obtained after treating the animals with sodium 

selenite or the extract alone (Gr. BD and BC) 

(P<0.001) ; these results proved the novel 

characteristics of nano particles in crossing blood 

testes barrier (BTB)  and maintaining  the cellular 

redox, antioxidant capacity, and neutralizing 

ROS(40). The current results were compatible with 

other studies that have been previously published.  

Saber and Khalid, 2014, showed that Nano- 

selenium prepared by glutathione containing either 2 

mg or 20 mg bovine serum albumin, when 

administered in a dose   0.5 mg/kg to  male  albino 

rat,  would   increase the defense mechanism and 

testicular antioxidant activity through enhancing the 

testicular GSH concentration, with reducing MDA 

concentration, with increasing  catalase and SOD 

activity, as compared to controls and selenium 

groups (41). Furthermore, it has been reported that 

in addition to  Se role in forming selenoproteins, 

which  helps synthesize GPx enzymes, Se 

nanoparticles have the ability to up-regulate the 

expression of these  enzymes  through the formation 

of  selenophosphate (41). 

 

Conclusion  

Nanotechnology is a revolutionary technology that 

has been gaining an increased attention worldwide 

because of its potential role in medication delivery 

systems. Although selenium would be available for 

several metabolic, biological, and physiological 

functions, its nano forms prepared by Eruca sativa 

extract are unique in targeting the male reproductive 

system, by improving the antioxidant defense 

https://www.sciencedirect.com/topics/materials-science/nanoparticle
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mechanism through its novel stability and small 

particle size characteristics, suggesting a role against 

oxidative stress-related infertility induced by 

ketoconazole. 
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الوحضرة هي هستخلص الجرجير لتأثيراث الوضبدة للأكسذة لجسيئبث السيليٌيوم الٌبًويت ا

 الوسبب للأضرار التأكسذيت في ركور الجرراى –علي الكيتوكوًبزول 

 
بسوبى قبسن شريف

1
هذى ابراهين الفبضي ,

1
, شيوبء أحوذ جوبل 

2 

 ثغذاد, اٌؼشاق, فشع الأد٠ٚخ ,و١ٍخ اٌطت ,جبِؼخ ثغذاد 1
 , ثغذاد, اٌؼشاقفشع اٌزشش٠ح ,و١ٍخ اٌطت ,جبِؼخ ثغذاد 2

 

 الخلاصت 

أظٙشد اٌذساسبد اٌحذ٠ثخ أْ اٌزأث١شاد اٌّضبدح ٌٍخصٛثخ ٌٍى١زٛوٛٔبصٚي ٠ّىٓ اٌزم١ًٍ ِٕٙب ػٓ طش٠ك رٕبٚي ِسزخٍصبد ٔجبر١خ : خلفيت البحث

س١ّخ رحزٛٞ ػٍٝ جض٠ئبد ٔب٠ٛٔخ ِضبدح ٌلأوسذح ِغ اٌذٚاء أٚ ػٓ طش٠ك رٕبٌٚٗ ثؼذ اٌذٚاء. إحذٜ اٌطشق اٌفؼبٌخ ٌزحس١ٓ خصبئصٗ اٌطج١خ ٚرم١ًٍ 

 ٟ ص١بغزٗ ػٍٝ شىً جس١ّبد ٔب٠ٛٔخ. ِٚغ رٌه، لا رضاي ٘زٖ اسزشار١ج١خ صؼجخ. اٌس١ٕ١ٍ١َٛ ٘

( ػٍٝ ِؼب١٠ش Eruca Sativaاٌٙذف ِٓ ٘زٖ اٌذساسخ ٘ٛ رح١ًٍ رأث١ش اٌس١ٕ١ٍ١َٛ إٌبٔٛٞ اٌّحضش ِٓ ِسزخٍص ٔجبد اٌجشج١ش ): الذراست ٘ذف

زشوض اٌذساسخ ػٍٝ رم١١ُ إٔض٠ُ اٌجٍٛربث١ْٛ ث١شٚوس١ذ٠ض، ٚفٛق أوس١ذ الإجٙبد اٌزأوسذٞ اٌخصٛٞ فٟ اٌجشراْ اٌّؼبٌجخ ثبٌى١زٛوٛٔبصٚي. س

 .د٠سّٛربص، ٚاٌّبٌٛٔذ٠بٌذ١٘ذ وّؤششاد ٌلإجٙبد اٌزأوسذٞ.

ٍِٟ ِٛلاس س١ٕ١ٍ١ذ اٌصٛد٠َٛ ثٕست  10% ٚصْ/حجُ ِٓ اٌّسزخٍص إٌجبرٟ إٌٝ ِحٍٛي 1فٟ ٘زٖ اٌذساسخ، رّذ إضبفخ ِحٍٛي : الوواد والطرق

. رُ ثؼذ رٌه رشن 9دسجخ ِئ٠ٛخ ٚدسجخ اٌحّٛضخ  00سبػخ ػٕذ دسجخ حشاسح  12ٍٝ ِحشن ِغٕبط١سٟ فٟ اٌظلاَ ٌّذح ِخزٍفخ، ٚٚضؼٗ ػ

سبػخ، ٚرُ اخز١بس جض٠ئبد اٌس١ٕ١ٍ١َٛ إٌب٠ٛٔخ اٌّثب١ٌخ ٌّض٠ذ ِٓ اٌزٛص١ف. رُ رمس١ُ ثّب١ٔخ ٚأسثؼ١ٓ فأسًا إٌٝ سذ ِجّٛػبد رضُ  84اٌّحٍٛي ٌّذح 

أبد. وبٔذ اٌّجّٛػخ )أ( ٟ٘ اٌّجّٛػخ اٌضبثطخ اٌسٍج١خ، فٟ ح١ٓ أػط١ذ اٌّجّٛػخ )ة( اٌى١زٛوٛٔبصٚي ػٓ طش٠ك اٌفُ وً ِجّٛػخ ثّبٟٔ ح١ٛ

ب. اٌّجّٛػخ  00ثجشػخ  ًِ ٍِغُ/وغُ  00أػط١ذ اٌى١زٛوٛٔبصٚي ػٓ طش٠ك اٌفُ ثجشػخ  BC ،BD ،BE1 ٚBE2ٍِغُ / وغُ ٌّذح أسثؼخ ػشش ٠ٛ

ب، ١ٍ٠ٙب:  ًِ ٍِغُ/وغُ ِٓ اٌس١ٕ١ٍ١َٛ  0.20ٍِغُ/وغُ ِٓ س١ٕ١ٍ١ذ اٌصٛد٠َٛ ػٓ طش٠ك اٌفُ،  0.0ٍِغُ/وغُ ِٓ إ٠شٚوب سبر١فب،  200ٌّذح أسثؼخ ػشش ٠ٛ

ب ػٍٝ اٌزٛاٌٟ. ٚأخ١شا، رُ اٌّٛد اٌشح١ُ ٌٍح١ٛأبد ٚرُ  24ٍِغُ / وغُ ِٓ اٌس١ٕ١ٍ١َٛ إٌبٔٛٞ ػٓ طش٠ك اٌفُ ٌّذح  0.0إٌبٔٛٞ ػٓ طش٠ك اٌفُ ٚ ًِ ٛ٠

 اٌّضبدح ٌلأوسذح فٟ اٌخص١خ.رم١١ُ اٌّؼٍّبد 

(، ٚأخفبض فٟ ِسز٠ٛبد اٌّبٌٛٔذ٠بٌذ١٘ذ p <0.001ٚلذ ٌٛحظذ ص٠بداد وج١شح فٟ ث١شٚوس١ذاص اٌجٍٛربث١ْٛ ٚد٠سّٛربص اٌفبئك أوس١ذ )ل١ّخ  :الٌتبئج

  ( فٟ اٌّجّٛػبد اٌّؼبٌجخ ثبٌجس١ّبد إٌب٠ٛٔخ ِمبسٔخ ثبٌّجّٛػخ اٌضبثطخ.p <0.001)ل١ّخ 

رظٙش الأشىبي إٌب٠ٛٔخ اٌّحضشح ِٓ ِسزخٍص ٔجبد اٌجشج١ش رأث١شاد وج١شح ِضبدح ٌلأوسذح ػٍٝ أٔسجخ اٌخص١خ، فٟ ح١ٓ أٔٙب ِزبحخ :  :الخلاصت

 ٌٍؼذ٠ذ ِٓ اٌٛظبئف الأ٠ض١خ ٚاٌج١ٌٛٛج١خ ٚاٌفس١ٌٛٛج١خ.

 ٔبٔٛ س١ٕ١ٍ١َٛ ، سٛثش اٚوسب٠ذ دس١ّٛر١ض ، اٌجٍٛربث١ْٛ ث١شٚوس١ذ٠ض ، ِبٌٛٔذ٠بٌذ٠ٙب٠ذ ,اٌس١ٕ١ٍ١َٛ :هفتبح الكلوبث
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