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ABSTRACT 

  

This study aimed to produce silver nanoparticles using aqueous extract of Nigella sativa, also to investigate 

the effects of green synthesized Nigella sativa seeds silver nanoparticles on dyslipidemia and DNA 

fragmentation in hydrogen peroxide-exposed rats. The produced Nigella sativa seeds silver nanoparticles 

were characterized through Ultraviolet-visible spectroscopy, Fourier-transform infrared spectroscopy, X-ray 

powder diffraction (XRD) style, and Scanning Electron microscope, and the morphology and size of these 

synthesized nanoparticles were investigated. Forty adults male rats were randomly and equally divided into 

five groups, which  had been inspected daily for two months as followings: G1 group (Control), G2 group 

received tap water containing 1% H2O2, animals in G3 and G4 groups were injected IP  with the 

nanoparticles in a dose of 25 and 50 mg/kg BW, respectively, and also received ordinary tap water 

containing 1% H2O2 , and in G5 group, the animals were injected IP with Nigella sativa seeds extract in 50 

mg/kg BW and received ordinary tap water containing 1% H2O2. Blood samples were collected after one 

and two months of the experiment from each animal for DNA fragmentation measurements and serum lipid 

estimation. The results reported a case of dyslipidemia,  as well  significant elevation in DNA damage in G4 

and G2 groups. The results also confirmed the hypolipidemic and cytoprotective effect of Nigella sativa 

seeds extract (G5 group) and silver nanoparticles, and group G3 clarified the correction between 

dyslipidemia, and the significant alleviation in DNA damage. In conclusion, the current study shows the 

effects of high doses of Nigella sativa seeds silver nanoparticles, and documents the ameliorative effect of 

these seeds extract and their silver nanoparticles on lipid profile and DNA damage. 
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Introduction 

 

Worldwide interest has been emerged on different 

aspects of nanotechnology research and more 

varied applications and developments for different 

kinds of nanoparticles have been identified 

involving energy, electronics, industries of space 

and medicine (1, 2). Metal nanoparticles are in   
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electrical analysis and bio-electrochemical usage 

owing to their unique electro catalytic activity (3). 

Silver nanoparticles (AgNPs) based nanostructures 

were evaluated as appropriate carriers of diverse 

therapeutic molecules, involving, antimicrobial (4, 

5), anti-inflammatory (6, 7), antioxidant (8, 9) and 

anticancer (10, 11).  

AgNPs were found in medical devices like 

pacemakers, vascular prostheses, and wound 

dressings (12,13) and cardiovascular catheters 

(14). cardiovascular catheters (14).  

Also used in cosmetics (15, 16), food stockpiling 

(17, 18), textile coatings (19, 20) and several 

environmental applications (21, 22). AgNPs attack 

various biological processes including cell 

membrane structure and its functions, degradation 

https://crerativecommons.org/%20licenses/by/4.0
https://doi.org/10.30539/iraqijvm.v43i2.526


The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

24 
 

of enzymes, inactivation of cellular proteins, and 

breakage of DNA thereby results in cell lysis (23, 

24). Previous studies have shown that AgNPs 

caused genotoxic effects in mice and rats after oral 

ingestion (25), systemic uses (26) and in vitro (27). 

AgNPs toxicity was correlated with releasing of 

silver ion and oxidative stress (28, 29) and always 

size and dose dependent (30-32). 

Hydrogen peroxide, an antioxidant and non-

radical, is produced by different physiological 

processes (33) and environmental pollutant, and 

could be a cause of lipid peroxidation and 

oxidative stress that could lead to oxidative DNA 

damage (34). Reactive oxygen species such as 

H2O2 was thought to promote tumorigenesis 

through oxidative DNA damage, inflammation, 

and genomic instability (35). Whatever, the 

mechanism that originates the ROS (H2O2), 

hydroxyl radical produced from H2O2 adducts of 

DNA, lipid peroxides (36), caused protein 

oxidation, lipid oxidation, DNA oxidation and 

DNA damage (37, 38). This study aimed to 

produce silver nanoparticles using aqueous extract 

of Nigella sativa, also to investigate the effects of 

green synthesized Nigella sativa Seeds silver 

nanoparticles on dyslipidemia and DNA 

fragmentation in hydrogen peroxide exposed rats. 

 

Materials and Methods 

 

Experimental animals. The current study was 

executed in the animal house of the college of 

Veterinary Medicine, AL-Qadisiya University 

through the period expanded from 1 November, 

2017 to 31 October, 2018. Mature male Wistar rats 

aged 90 days and weighted 182 ± 5.6 g have been 

utilized. Green synthesis and characterization of 

silver nanoparticles by using Nigella sativa (black 

cumin) seed aqueous extract was performed by the 

following steps: 

1. Collection of Nigella sativa seed: Aqueous 

extract of Nigella sativa seeds was prepared as 

described by (39, 40) with slight amendments. 

2. Synthesis and characterization of Nigella sativa 

seeds silver nanoparticles (NSSSNPs): Green 

synthesis of AgNPs using Nigella sativa seed 

extract was prepared as described by (41-43). 

Characterization of NSSSNPs was performed by 

Ultraviolet–visible spectroscopy (Perkin Elmer 

Lambda 35 USA) as described by (43, 44), 

Fourier-transform infrared spectro-scopy (FTIR) 

(Shimadzu-8400S Japan) as described by (45, 46), 

X-ray diffraction (XRD) (Shemadzu-6000 Japan) 

as describe by (47, 48), Scanning Electron 

Microscope (SEM) (SEM-Tescan Vega III, Czech) 

as describe by (49). 

Forty adult male rats were divided equally and 

randomly into 5 experimental groups, reared under 

normal conditions and treated daily  for 8 weeks as 

follows: Control (G1) received tap water; G2: 

received tap water containing 1% of H2O2; G3: 

were injected IP  with NSSSNPs (25 mg/kg BW) 

and received ordinary tap water containing 1% 

H2O2; G4: were injected IP with NSSSNPs (50 

mg/kg BW) and received ordinary tap water 

containing 1%  H2O2 and G5: were injected IP 

with Nigella sativa seed extract (50 mg/kg BW) 

and received ordinary tap water containing H2O2 

1%. After one and two months, the blood samples 

were collected by orbital sinus technique from rats 

anesthetized by intramuscular injection with 

xylazine (40 mg/kg BW) and ketamine (90 mg/kg 

B.W), then serum was obtained for measuring the 

following  : Lipid profile, including serum 

concentration of total cholesterol using TC kit 

(spinreact, ITALY) according to (50); triglyceride 

utilizing triglyceride kit (spinreact, ITALY), 

according to (51), low density lipoprotein-

cholesterol and very-low density lipoprotein-

cholesterol depending on  Friedewald formula (52) 

and high density lipoprotein-cholesterol by 

utilizing HDL-c kit (spinreact, ITALY), according 

to (53). Besides, blood sample were also obtained 

for measuring DNA fragmentation percentage 

using comet assay kits (Trevigen, USA) as 

described by (54). 

 

Statistical Analysis 

Data were subjected to two-way ANOVA and least 

significant differences (LSD) to compare between 

means (55). The level of P<0.05 was considered 

significant. 

 

Results and Discussion 

 

Green synthesis and characterization of Nigella 

sativa seeds of silver nanoparticles: In the current 

study, the synthesized NSSSNPs were 

characterized by color alteration. The change in 

color of the mixture to dark brown occurred 

immediately after 24 hours of incubation in dark 

room as show in images (1-3). In the current study, 

better result for nanoparticles formed after reaction 

of AgNO3 with Nigella sativa extract in percentage 
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of 3:2 v: v ratio and pH 5.5. This reaction 

generated particles in crystallized form and 

sediment on bottom of beaker. The optical 

absorbance of the synthesized NSSSNPs was 

measured using UV-Vis spectroscopy between the 

lengths of 200 to 1100 nm, at resolution of 1 nm. 

An absorption peak between (430-460 nm) 

confirms the presence of AgNPs. 

Using fourier-transform infrared spectroscopy (F-

TIR), the peaks which refer to different functional 

groups t present in the compound prepared from 

reaction of AgNO3 with Nigella sativa extract in 

percentage 3:2 v: v ratio in pH 5.5 was showed in 

(Figure 1). The most interesting peak bands in the 

FTIR spectrum of NSSSNPs were observed at 

3286, 2962, 2931,1666, 1521,1446, 1390,846 and 

526 cm-1 (Figure 2). Due to presence of N-H 

Stretching Vibrations groups in amide and O-H 

Stretching Vibrations groups in phenol, alkanes, 

C=O stretching vibration groups in amide C=C in 

aromatic, C-N stretching vibration groups in 

amide, CH aromatic Bending respectively. These 

results together showed that the functional groups 

of these bioactive compounds proved to have 

potential to act as reducing and stabilizing agents 

during the synthesis of silver nanoparticles. Image 

4 showes the spherical shape of SNPs using SEM. 

The pattern of X-ray diffraction peaks at theta 

angle-2 value of 15.3141, 37.8332, 44.2773, 

64.0779, 77.0272 corresponding to hkl value from  

(110), (102), (400), (521) and (541) crystal planes 

was observed (Figure 3). According to the result of 

XRD analysis, the physical characteristics of 

particles in the prepared compound are tetragonal 

crystal, Centro symmetric, and the size of crystals 

was in range of 10.66-16.66 nm. 
 
 

 
Image 1.  Notice the AgNO3 and Nigella sativa extract 

before mixing 

 
 

 

Image 2. Notice AgNO3 with Nigella sativa extract 

after mixing and alteration of color to pale yellow 

 

 
 

 

Image  3. Notice the AgNO3 with Nigella sativa extract 

blend overnight after mixing whereas color become tan-

brownish with the highest intensity 
 

 
 

 

Image 4. SEM test image of the Nigella sativa seeds 

silver nanoparticles made from AgNO3 with Nigella 

sativa extract in pH 5.5 (200 nm) 
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Figure 1. UV-Vis spectroscopy absorbance of Nigella 

sativa seeds silver nanoparticles made from AgNO3 

with Nigella sativa extract in pH 5.5 

 

 
 

Figure 2. F-TIR spectroscopy for Nigella sativa seeds 

silver nanoparticles made from AgNO3 with Nigella 

sativa extract in pH 5.5 

 

 
 

Figure 3. X-ray diffraction pattern for Nigella sativa 

seeds silver nanoparticles made from AgNO3 with 

Nigella sativa extract in pH 5.5 

 

At the end of the experiment, compared to the 

control and G5, there was significant elevation at 

p<0.05 in serum TC concentration observed in the 

treated groups that received 25 and 50 mg/kg B.W 

of NSSSNPs (G3+G4) and H2O2 groups (G2).  

 

The result also showed that intra-peritoneal (IP) 

injection of NSSNP (group G3 and G4) caused 

significant reduction at P<0.05 in T-C 

concentration compared to the value in H2O2 (G2) 

group. Significant differences between groups G3 

and G4 were also recorded (Figure 4). 

 

 
Figure 4. Effect of two concentrations of Nigella sativa 

seeds silver nanoparticles (NSSSNPs) and Nigella 

sativa extract on serum total cholesterol (TC) 

concentration (mg/dl) in H2O2 exposed rats. Values are 

expressed as mean±SE (n= 8). Various capital letters 

denote significant differences at P<0.05 between 

periods. Various small letters denote significant 

differences at P<0.05 between groups. Control (G1): 

Intact rats received drinking water daily for two 

months. H2O2 (G2): animals in this group received tap 

water containing 1% of H2O2. NSSNP-25 (G3): animals 

in this group were injected IP with NSSSNPs (25 mg/kg 

BW) and received ordinary tap water containing H2O2 

1%. NSSNP-50 (G4): animals in this group were 

injected IP with Nigella sativa seeds silver 

nanoparticles (50 mg/kg BW) and received ordinary tap 

water containing 1% H2O2. (G5): animals in this group 

were injected IP Nigella sativa seed extract (50 mg/kg 

BW) and received ordinary tap water containing 1% 

H2O2 
 

There was a significant (P<0.05) elevation in 

serum TAG concentration observed in groups G2, 

G3, and G4 after IP injection of NSSSNPs (25 and 
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50 mg/kg BW) or exposure to 1% H2O2 for one 

month compared to the value in groups G1 and G5. 

After two months of the experiment, IP injection of 

NSSSNPs (25-50) mg/kg BW or Nigella sativa (G5 

group) caused significant decrease (P<0.05) in 

serum TAG concentration compared to the value in 

H2O2   treated group (Figure 5).  
 

 
 

Figure 5. Effect of two concentrations of Nigella sativa 

seeds silver Nanoparticles NSSSNPs and Nigella sativa 

extract on serum triacylglyceride (TAG) concentration 

mg/dl in H2O2 exposed rats. Values are expressed as 

mean±SE (n= 8). Various capital letters denote 

significant differences at P<0.05 between periods. 

Various small letters denote significant differences at 

P<0.05 between groups. Control (G1): Intact rats 

received drinking water daily for two months. H2O2 

(G2): animals in this group received tap water 

containing 1% of H2O2. NSSNP-25 (G3): animals in 

this group were injected IP NSSSNPs 25 mg/kg B.W 

and received ordinary tap water containing H2O2 1%. 

NSSNP-50 (G4): animals in this group were injected IP 

Nigella sativa seeds silver nanoparticles 50 mg/kg BW 

and received ordinary tap water containing1% H2O2. 

NS (G5): animals in this group were injected IP with 

Nigella sativa seed extract (50 mg/kg BW) and received 

ordinary tap water containing 1%H2O2 

 

Significant elevation at P<0.05 in serum LDL-c 

concentration was observed after two months in 

H2O2 treated group, G4 group compared to the 

value of the treated groups G1and G3. The result 

also showed that IP injection of NSSNP 25 mg/K. 

BW or G5 group caused significant decrease at 

P<0.05  in in this parameter compared to the value 

in G4 and G2 groups (Figure 6). 

 
 

 
 

Figure 6. Effect of two concentrations of Nigella sativa 

seeds silver Nanoparticles NSSSNPs and Nigella sativa 

extract on serum low-density lipoproteins concentration 

(mg/dl) in H2O2 exposed rats. Values are expressed as 

mean±SE (n= 8). Various capital letters denote 

significant differences at P<0.05 between periods. 

Various small letters denote significant differences at 

P<0.05 between groups. Control (G1): Intact rats 

received drinking water daily for two months. H2O2 

(G2): animals in this group received tap water 

containing 1% of H2O2. NSSNP-25 (G3): animals in 

this group were injected IP with NSSSNPs 25 mg/kg 

BW  and received ordinary tap water containing 

1%H2O2. NSSNP-50 (G4): animals in this group were 

injected IP with Nigella sativa seeds silver 

nanoparticles (50 mg/kg BW) and received ordinary tap 

water containing 1% H2O2. NS (G5): animals in this 

group were injected IP with Nigella sativa seed extract 

(50 mg/kg BW) and received ordinary tap water 

containing H2O2 1% 
 

Significant elevation at P<0.05 in serum V-LDL-c 

concentration was observed after two months in 

H2O2 treated group compared to values of other 

treated groups. In the same period, IP injection of 

NSSSNP (25 or 50 mg/kg BW) or Nigella sativa 

(G5) caused significant decrease at P<0.05 in 

serum VLDL-c concentration compared to the 

value in H2O2  treated group (Figure 7). 
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Figure 7. Effect of two concentrations of Nigella sativa 

seeds silver Nanoparticles NSSSNPs and Nigella sativa 

extract on serum very-low-density lipoproteins 

concentration (mg/dl) in H2O2 exposed rats. Values are 

expressed as mean±SE (n= 8). Various capital letters 

denote significant differences P<0.05 between periods. 

Various small letters denote significant differences 

P<0.05 between groups. Control (G1): Intact rats 

received drinking water daily for two months. H2O2 

(G2): animals in this group received tap water 

containing 1% of H2O2. NSSNP-25 (G3): animals in 

this group were injected IP with NSSSNPs 25 mg/kg 

BWand received ordinary tap water containing 

1%H2O2. NSSNP-50 (G4): animals in this group were 

injected IP with Nigella sativa seeds silver 

nanoparticles 50 mg/kg BW and received ordinary tap 

water containing 1% H2O2. NS (G5): animals in this 

group were injected IP with Nigella sativa seed extract 

(50 mg/kg BW) and received ordinary tap water 

containing 1% H2O2  

In the current study, there was a significant 

(P<0.05) elevation in mean values of serum HDL-c 

concentration observed in G5 after one month of 

experiment, compared to the values in groups G2, 

G3, G4 as shown in (Figure 8). At the end of the 

experiment, significant (P<0.05) elevation in 

serum HDL-c concentration was observed after IP 

injection of Nigella sativa or NSSSNP in G3and 

G4 groups compared to the HDL-c value in H2O2 

treated group. 
 

 
 

Figure 8. Effect of two concentrations of Nigella sativa 

seeds silver Nanoparticles NSSSNPs and Nigella sativa 

extract on serum high-density lipoproteins 

concentration (mg/dl) in H2O2 exposed rats. Values are 

expressed as mean±SE (n= 8). Various capital letters 

denote significant differences P<0.05 between periods. 

Various small letters denote significant differences 

P<0.05 between groups. Control (G1): Intact rats 

received drinking water daily for two months. H2O2 

(G2): animals in this group received tap water 

containing 1% of H2O2. NSSNP-25 (G3): animals in 

this group were injected IP with NSSSNPs (25 mg/kg 

BW)  and received ordinary tap water containing H2O2 

1%. NSSNP-50 (G4): animals in this group were 

injected IP with Nigella sativa seeds silver 

nanoparticles (50 mg/kg BW) and received ordinary tap 

water containing H2O2 1%.  NS (G5): animals in this 

group were injected IP with Nigella sativa seed extract 

(50 mg/kg BW) and received ordinary tap water 

containing 1%H2O2 

The grade of DNA damage percentage was 

recorded as low, medium and high percentage. The 

result showed that G2 had higher percentage of 

high and medium DNA damage compared to that 

of G1 and G5, which showed higher percentage of 

low DNA damage.  

The result also showed that IP injection of 

NSSSNPs at two concentrations (25 and 50 mg/kg 

BW) in H2O2 exposed rats failed to decrease  

percentage of high and medium DNA damage 

compared to G1 and G5 groups (Figure 9). 
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Figure 9. Effect of Nigella sativa seeds silver 

Nanoparticles by two doses and Nigella sativa extract 

on score mean comet % of blood in H2O2 exposed 

rats.Values are expressed as mean±SE (n= 8). Various 

capital letters denote significant differences P<0.05  

between periods. Various small letters denote 

significant differences P<0.05  between groups. Control 

(G1): Intact rats received drinking water daily for two 

months. H2O2 (G2): animals in this group received tap 

water containing 1% of H2O2. NSSNP-25 (G3): animals 

in this group were injected IP with NSSSNPs (25 mg/kg 

BW)  and received ordinary tap water containing H2O2. 

1%. NSSNP-50 (G4): animals in this group were 

injected IP with Nigella sativa seeds silver  

nanoparticles (50 mg/kg BW) and received ordinary tap 

water containing 1% H2O2.  NS (G5): animals in this 

group were injected IP with Nigella sativa seed extract 

(50 mg/kg BW) and received ordinary tap water 

containing 1% H2O2 

 
 

Figure 10 and light microscopic images 5 - 9 show 

characters of comet assay, it indicated a significant 

increase at P<0.05  in head diameter, tail length, 

DNA % in tail and tail moment with a significant 

decrease in DNA% in the head of H2O2 treated 

(G2) compared to the value in other treated groups 

except the head diameter in G4. The result showed 

that all mentioned criteria were opposed in G1 and 

G5. Intra-peritoneal injection of NSSSNP in two 

concentrations (25, 50 mg/kg B.W) with H2O2 

caused significant (P<0.05) elevation in percentage 

of DNA in head with significant decrease (P<0.05) 

in the tail length, % DNA in tail and tail moment 

compared to value in G2. 

 

 
 

Figure 10. Effect of Nigella sativa seeds silver 

Nanoparticles by two dose and Nigella sativa extract 

characters of comet assay on blood in H2O2 exposed 

rats. Values are expressed as mean±SE (n= 8). Various 

small letters denote significant differences P<0.05 

between groups. Control (G1): Intact rats received 

drinking water daily for two months. H2O2 (G2): 

animals in this group received tap water containing 1% 

of H2O2. NSSNP-25 (G3): animals in this group were 

injected IP with NSSSNPs (25 mg/kg BW) and received 

ordinary tap water containing 1% H2O2. NSSNP-50 

(G4): animals in this group were injected IP with 

Nigella sativa seeds silver nanoparticles (50 mg/kg 

BW) and received ordinary tap water containing 1% 

H2O2.  NS (G5): animals in this group were injected IP 

with Nigella sativa seed extract (50 mg/kg BW) and 

received ordinary tap water containing 1% H2O2 
 

 
 

Image 5. Version sort of DNA damage (comet) in 

control group 
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Image 6. Version sort of DNA damage (comet) in H2O2 

group  

 
 

 
 

Image 7. Version sort of DNA damage (comet) in 

NSSSNPs-25 group 

 
 

 
 

Image 8. Version sort of DNA damage (comet) in 

NSSSNPs-50 group 

 

 
 

Image 9. Version sort of DNA damage (comet) in NS 

group 
 

It is renowned that AgNPs exhibit deep yellowish 

brown color due to reduction of silver ion 

indicating formation of NSSSNPs, due to the 

excitation of surface Plasmon resonance (SPR) of 

the AgNPs (42, 56, 57). Most biological activities 

of N. sativa are back to thymoquinone, it is a major 

constituent of essential oils (58) and are 

responsible for efficient stable nanoparticles and 

reduction of metal ions (.59)   

The result of UV-visible absorption spectra of the 

aqueous solution of NSSSNPs agreed with several 

investigators (56 and 60). The SEM images 

showed spherical shape of the AgNPs, which is in 

accordance with (61).  

The FT-IR was performed to identify the possible 

biomolecules present in the Nigella sativa seeds 

extract that are involved in the capping and 

reduction of AgNPs. It should be noted that using 

Nigella sativa as a reducing agent for synthetic 

AgNPs was first recorded by (41).  

The observed functional groups of NSSSNPs, 

including amid, phenol, alkanes and halide, are 

going in line with Sangeetha and his colleagues 

(42). The carbonyl groups and aromatic rings are 

found to be involved in the nanoparticle formation 

(62). The XRD result in the current study confirms 

the crystalline nature of the silver nanoparticles 

and XRD peak widening was consistent with the 

small particles sizes of the nanoparticles (63).  

The hypolipidemic effects of Nigella sativa in the 

current study could be attributed to upregulation of 

LDL-c molecules through receptor mediated 

endocytosis (64), decreased dietary cholesterol 

absorption and reduction of hepatocyte cholesterol 

synthesis (65, 66) as well as elevation in HDL-c 

level (67, 68).  
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Stimulation of primary bile acid synthesis and its 

fecal losses probably contributed to Nigella sativa 

dietary soluble fibers and sterols (69) leading to 

hypercholesterolemia. It was concluded that 

activation of peroxisome proliferator-activated 

receptor is responsible for cholesterol reducing 

mechanism of Nigella sativa seeds  (64 ) in studies 

performed in rats and rabbits.  

The data obtained from this study regarding the 

effect of NSSSNPs (25 mg/kg BW) showed 

significant elevation in serum HDL-c 

concentration with significant decrease in serum 

TC and LDL-c concentration indicating cardio 

protective effect of NSSSNPs in low concentration, 

this can be attributed to its antioxidant effect (57).  

Low concentration of nanoparticles was effective 

in causing hyperlipidemia by changing the LDL-c, 

VLDL-c, HDL-c and in high fat diet rats (70).  

On the contrary, a case of dyslipidemia after 

exposure to H2O2 or IP injection of 50 mg/kg BW 

concurrently with H2O2 has been reported, which 

indicated cardio toxic effect of AgNPs in high 

concentration (71). The results in the current study 

concerning the effect of H2O2 on lipid profile are 

consistent with the result of (72, 73). The 

postulated elevation in ROS after H2O2 exposure 

that influenced different tissues leading to lipid 

peroxidation (LPO) may result in alteration in 

sterol synthesis leading to elevation in cholesterol 

concentration and phospholipids degradation (74).  

A decrease in DNA fragmentation after Nigella 

sativa seeds extract treatment observed in group 

G5 could be due to antioxidant effect of Nigella 

sativa which caused significant decrease in ROS 

and H2O2 production. Both glutathionedi-

hydrothymoquinone and thymohydroquinone (the 

metabolites of Thymoquinone) have a powerful 

antioxidant activity.  They have functional groups 

such as thiol (SH) and hydroxyl (OH) groups, 

which have strong antioxidant properties (75, 76). 

It should be mentioned that there is no or scarce  

scientific research concerning correlation between 

DNA fragmentation and Nigella Sativa. 

Accordingly, it can be concluded that Nigella 

sativaas antioxidant may activate the antiapoptotic 

factors and down regulate apoptotic factors (77) 

 leading to alteration in DNA fragmentation. 

Thymoquinone treatment significantly reduced 

DNA fragmentation through increase in the nuclear 

factor erythroid related factor (Nrf2), regulatory 

factor plays a role in production of several 

antioxidant gene including SOD, catalase (78) was 

postulated as mechanism for Nigella sativa 

cytogenetic effect. An elevation in DNA 

fragmentation and percentage  of DNA damage in 

head and tail was recorded after H2O2 exposure 

and NSSSNPs in dose 50mg/kg BW compared to 

less DNA damage in NSSSNPs (25mg/kg) group. 

Lack of induction of DNA damage by NSSSNPs-

25 is possible due to the coating which may protect 

the cells from direct interaction with AgNPs either 

by reducing ion leaching from particles or by 

causing extensive agglomeration of NPs with 

possible reduction of cellular uptake (79).  

Cytotoxicity and genotoxicity of AgNPs as well as 

Ag ions (27, 80) were due to oxidative stress 

through elevation in the gene expression of 

reactive oxygen species in vitro (81, 82). 

Depending upon their size, concentration (83) and 

surface chemistry, internalization (84, 85).  

AgNPs may then get translocated to target 

organelles, such as the mitochondria and nucleus, 

where they interact with membrane proteins and 

elicit in the host biological effects, including 

altered cell morphology, oxidative stress, DNA 

damage, inflammation (28, 86), mitochondrial 

dysfunction, and consequent cell death by 

apoptosis or necrosis (87, 88). Likely, small Ag 

NPs form ROS, such as hydroxyl radicals (92, 89), 

where the Ag ions/complexes react with thiol 

groups of protein, leading to depletion of 

glutathione (90, 91), disrupting their physiological 

activity leading to cell death (92). Besides, H2O2 as 

ROS may cause depression in Nrf2 and thus 

decrease in expression of this cytoprotective factor 

(93) leading to oxidative stress and DNA damage 

(94). Whatever is the mechanism that originates, 

the ROS, hydroxyl radical produced from H2O2 

adducts of DNA, lipid peroxides (95), caused 

protein oxidation, lipid oxidation, DNA oxidation, 

and DNA damage (96). 

 

 

Conflict of Interest  

 

The authors declare that there is no conflict of 

interest. 

 

References 

 

1. Nel, A.; Xia, T.; Mädler, L. and Li, N. (2006). 

Toxic Potential of Materials at the Nano level.  

 



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

32 
 

Sci., 311 (5761): 622-627.  

2.   Nikalje, A. P. (2015). Medicinal Chemistry 

Nano-technology and its Applications in 

Medicine. Med Chem Nikalje, 5: 81-9. 

3. Sun, Q.; Cai, X.; Li, J.; Zheng M, Chen Z and 

Yu C-P. (2014). Green Synthesis Of Silver 

Nanoparticles Using Tea Leaf Extract and 

Evaluation of Their Stability and Antibacterial 

Activity. Colloids surfaces A Physicochem Eng 

Asp., 444: 226-231.  

4. Al-Obaidi, H.; Kalgudi, R. and Zariwala, M. G. 

(2018). Fabrication of Inhaled Hybrid Silver/ 

Ciprofloxacin Nanoparticles with Synergetic 

Effect Against Pseudomonas aeruginosa. Eur J 

Pharm Biopharm., 128: 27-35.  

5. Kaur, A.; Goyal, D.; and Kumar, R. (2018). 

Surfactant Mediated Interaction ofVancomycin 

with Silver Nanoparticles. Appl Surf Sci., 449: 

23-30.  

6. Jiang, Q.; Yu, S.; Li, X.; Ma, C. and Li, A. 

(2018). Evaluation of Local Anesthetic Effects 

of Lidocaine-ibuprofen Ionic Liquid Stabilized 

Silver Nanoparticles in Male Swiss Mice. J 

Photochem Photobiol B Biol., 178: 367-370.  

7. Karthik, C. S.; Manukumar, H. M.; Ananda, A. 

P.; Nagashree, S.; Rakesh, K. P. and Mallesha, 

L. (2018). Synthesis of Novel Benzodioxane 

Midst Piperazine Moiety Decorated Chitosan 

Silver Nanoparticle Against Biohazard 

Pathogens and as Potential Anti-inflammatory 

Candidate: A molecular docking studies. Int J 

Biol Macromol., 108: 489-502.  

8. Soni, N. and Dhiman, R. C. (2017). Phyto-

chemical, Antioxidant, Larvicidal, and Anti-

microbial Activities of Castor (Ricinus 

communis) Synthesized Silver Nano-particles. 

Chinese, 9 (3): 289-294. 

9. lakshmi, A. R.; latha, S. S. and chitra, A. J. 

(2019). Synthesis and Characterization of 

Solanum Nigrum Derived Nanoparticles and 

Exploration if Its Antioxidant, Antibacterial and 

Anticancer Potentials in in Vitro. Int J Agric 

Environ Sci., 6 (1): 29-36. 

10. Petrov, P.D.; Yoncheva, K.; Gancheva, V.; 

Konstantinov, S. and Trzebicka, B. (2016). 

Multifunctional Block Copolymer Nanocarriers 

for Co-delivery of Silver Nanoparticles and 

Curcumin: Synthesis and Enhanced Efficacy 

Against Tumor Cells. Eur Polym J., 81: 24-33.  

11. Ramachandran, R.; Krishnaraj, C. and 

Subramaniyan, A. (2017). Mater Sci Eng C., 73: 

674-683. 

12. Totaro, P. and Rambaldini, M. (2009). Efficacy 

of Antimicrobial Activity of Slow Release 

Silver Nanoparticles Dressing in Post-cardiac 

Surgery Mediastinitis. Interact Cardiovasc 

Thorac Surg., 8 (1): 153 - 164. 

13. Beattie, M. and Taylor, J. (2011). Silver Alloy 

vs. Uncoated Urinary Catheters: Asystematic 

Review of The literature. J Clin Nurs., 20 

(15‐16): 2098 - 2108. 

14. Ge,L.;  Li, Q.; Wang, M.; Ouyang, J.; Li, X. and 

Xing, M.M.Q. (2014). Nanosilver Particles in 

Medical Applications: Synthesis, Performance, 

and Toxicity. Int J Nanomedicine,  9 (1): 2399 -

2407. 

15. Domeradzka-Gajda, K.; Nocuń, M.; Roszak, J.; 

Janasik, B.; Quarles, Jr. C. D. and Wąsowicz, 

W. (2017). A study on The in vitroPercutaneous 

Absorption of Silver Nanoparticles in 

Combination with Aluminum Chloride, Methyl 

Paraben or Di-n-butyl Pthalate. Toxicol Lett., 

272: 38 - 48.  

16. Kraeling, M. E. K.; Topping, V. D.; Keltner, Z. 

M.; Belgrave, K. R.; Bailey, K. D. and Gao, X. 

(2018). In-Vitro Percutaneous Pentration of 

Silver Nanoparticles in Pig and Human Skin. 

Regul Toxicol Pharmacol., 95: 314 - 322.  

17. Fortunati, E.; Peltzer, M.; Armentano, I.; 

Jiménez, A. and Kenny, J. M. (2013). 

Combined Effects of Cellulose Nanocrystals 

and Silver Nanoparticles on The barrier and 

Migration Properties of PLA Nano-

Biocomposites. J Food Eng., 118 (1): 117-124. 

18. Kumar, S.; Shukla, A.; Baul, P. P.; Mitra, A. 

and Halder, D. (2018). Biodegradable Hybrid 

Nanocomposites of Chitosan/gelatin and Silver 

Nanoparticles for Active Food Packaging 

Applications. Food Packag shelf life, 16:178-

184.  

19. Pannerselvam, B.; Jothinathan, M. K. D.; 

Rajen-deran, M.; Perumal, P.; Thangavelu, K. 

P. and Kim, H. J. (2017). An in vitroStudy on 

The burn Wound Healing Activity of Cotton 

Fabrics Incorporated with Phytosynthesized 

Silver Nanoparticles in Male Wistar albino 

Rats. Eur J Pharm Sci., 100: 187-196. 

20. Zhou, Y. and Tang, R-C. (2018). Facile and 

Eco-friendly Fabrication of AgNPs Coated Silk 

for Antibacterial and Antioxidant Textiles 

Using Honeysuckle Extract. J Photochem 

Photobiol B Biol., 178: 463-471.  

21. Zhang, L.; Zeng, G.; Dong, H.; Chen, Y.; 

Zhang, J. and Yan, M.(2017). The impact of 



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

33 
 

Silver Nanoparticles on The Co-composting of 

Sewage Sludge and Agricultural Waste: 

Evolutions of Organic Matter and Nitrogen. 

Bioresour Technol., 230: 132-139. 

22. Gupta, S. D.; Agarwal, A. and Pradhan, S. 

(2018). Phytostimulatory Effect of Silver 

Nanoparticles (AgNPs) on Rice Seedling 

Growth: An insight from Antioxidative Enzyme 

Activities and Gene Expression Patterns. 

Ecotoxicol Environ Saf., 161: 624 - 633. 

23. Barapatre, A.; Aadil, K. R. and Jha, H. (2016). 

Synergistic Antibacterial and Antibiofilm 

Activity of Silver Nanoparticles Biosynthesized 

by Lignin-degrading Ffungus. Bioresour 

Bioprocess., 3 (1): 1-8. 

24. Panáček, A.; Smékalová, M.; Kilianová, M.; 

Prucek, R.; Bogdanová, K. and Večeřová, R. 

(2016). Strong and Nonspecific Synergistic 

Antibacterial Efficiency of Antibiotics 

Combined with Silver Nanoparticles at Very 

Low Concentrations Showing no Cytotoxic 

Effect. Molecules, 21 (1): 1-26.  

25. Nallanthighal, S.; Chan, C.; Murray, T.M.; 

Mosier, A.P.; Cady, N.C. and Reliene, 

R.(2017). Differential Effects of Silver 

Nanoparticles on DNA Damage and DNA 

Repair Gene Expression in Ogg1- deficient and 

Wild TypeMice. Nanotoxicology, 11 (8): 1 - 16. 

26. Asare, N.; Duale, N.; Slagsvold, H. H.; 

Lindeman, B.; Olsen, A. K. and Gromadzka-

Ostrowska, J. (2016). Genotoxicity and Gene 

Expression Modulation of Silver and Titanium 

Dioxide Nanoparticles in Mice. Nanoto-

xicology, 10 (3): 312-321.  

27. Guo, X.; Li, Y.; Yan, J.; Ingle, T.; Jones, M. Y. 

and Mei, N. (2016).Size and Coating Dependent 

Cytotoxicity and Genotoxicity of Silver 

Nanoparticles Evaluated Using In Vitro 

Standard Assays. Nanotoxicology, 10 (9): 1373-

1384.  

28. Gliga, A.R.; Skoglund, S.; Odnevall Wallinder, 

I.; Fadeel, B. and Karlsson, H.L. (2014). Size-

Dependent Cytotoxicity of Silver Nanoparticles 

In Human Lung Cells: The role of Cellular 

Uptake, Agglomeration and Ag Release. Part 

Fibre Toxicol., 11 (1):1-17 . 

29. Jiang, X.; Micləuş, T.; Wang, L.; Foldbjerg, R.; 

Sutherland, D. S. and Autrup, H. (2015). Fast 

Intracellular Dissolution and Persistent Cellular 

Uptake of Silver Nanoparticles In CHO-K1 

Cells: Implication for Cytotoxicity. Nanoto-

xicology, 9 (2): 181-189 . 

30. Milić, M.; Leitinger, G.; Pavičić, I.; Zebić 

Avdičević, M.; Dobrović, S. and Goessler, W. 

(2015). Cellular Uptake and Toxicity Effects of 

Silver Nanoparticles In Mammalian Kidney 

Cells. J Appl Toxicol., 35 (6): 581-592. 

31. Bergin, I. L.; Wilding, L. A.; Morishita, M.; 

Walacavage, K.; Ault, A. P. and Axson, J. L. 

(2016). Effects of Particle Size and Coating on 

Toxicologic Parameters, Fecal Elimination 

Kinetics and Tissue Distribution of Acutely 

Ingested Silver Nanoparticles In A Mouse 

Model. Nanotoxicology, 10 (3): 352-360.  

32. Boudreau, M. D.; Imam, M. S.; Paredes, A. M.; 

Bryant, M. S.; Cunningham, C.K. and Felton, R. 

P. (2016). Differential Effects of Silver 

Nanoparticles and Silver Ions on Tissue 

Accumulation, Distribution, and Toxicity In 

The Sprague Dawley Rat Following Daily Oral 

Gavage Administration for 13 Weeks. Toxicol 

Sci., 150 (1): 131-160. 

33. Winterbourn,C. (2017).Biological Production, 

Detection and Fate of Hydrogen Peroxide. 

Antioxidants Redox Signal., 29 (6): 1-32. 

34. Tudek, B.; Zdżalik-Bielecka, D.; Tudek, A.; 

Kosicki, K.; Fabisiewicz, A. and Speina, E. 

(2017). Lipid Peroxidation In Face of DNA 

Damage, DNA Repair and Other Cellular 

Processes. Free Radic Biol Med., 107: 77-89.  

35. Sies, H.; Berndt, C. and Jones, D. P. (2017). 

Oxidative Stress. Annu. Rev. Biochem., 86: 715-

748.  

36. Hatanaka, H.; Hanyu, H.; Fukasawa, R.; Hirao, 

K.; Shimizu, S. and Kanetaka, H. (2015). 

Differences in Peripheral Oxidative Stress 

Markers In A Lzheimer’s Disease, Vascular 

Dementia and Mixed Dementia Patients. 

Geriatr Gerontol Int., 15: 53-58.  

37. Bhattacharya, S. (2015). Reactive Oxygen 

Species and Cellular Defense System. In: Free 

Radicals In Human Health and Disease. 

Springer, Pp; 17-29.  

38. Zhang, J.; Wang, X.; Vikash, V.; Ye, Q.; Wu, 

D. and Liu, Y. (2016). ROS and ROS-mediated 

Cellular Signaling. Oxid Med Cell Longev., 

4350965: 1-19.  

39. Mahmood, M.S.; Gilani, A.H.; Khwaja, A.; 

Rashid, A. and Ashfaq, M.K.( 2003). The in 

vitro effect Of Aqueous Extract of Nigella 

Sativa Seeds on Nitric Oxide Production. 

Phyther Res An Int J Devoted to Pharmacol 

Toxicol Eval Nat Prod Deriv., 17 (8): 921-924.  



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

34 
 

40. Awan, M. A.; Akhter, S.; Husna, A. U.; Ansari, 

M.S.; Rakha, B. A. and Azam, A.(2018). 

Antioxidant Activity of Nigella Sativa Seeds 

Aqueous Extract and Its Use for 

Cryopreservation of Buffalo Spermatozoa. 

Andrologia, 50 (6): e13020-e13026. 

41. Ranjan, P.; Das, M. P.; Kumar, M. S.; Anbarasi, 

P.; Sindhu, S. and Sagadevan, E. (2013). Green 

Synthesis and Characterization of Silver 

Nanoparticles fom Nigella Sativa and Its 

Application Against UTI Causing Bacteria. J. 

Acad. Ind. Res., 2 (1): 45-49. 

42. Sangeetha, J. S. and Jayakumar, J. P. (2014). 

Biosynthesis and Functionalization of Silver 

Nanoparticles Using Nigella sativa, Dioscorea 

alata and Ferula asafoetida. Sci Adv Mater., 6 

(8): 1681-1690.  

43. Amooaghaie, R.; Reza, M. and Azizi, M. 

(2015). Ecotoxicology and Environmental 

Safety Synthesis, Characterization And Bioco-

mpatibility of Silver Nanoparticles Synthesized 

from Nigella Sativa Leaf Extract In Comparison 

with Che-Mical Silver Nanoparticles. 

Ecotoxicol Environ Saf., 120: 400-408. 

44. Banerjee, P.; Satapathy, M.; Mukhopahayay, A. 

and Das, P. (2014). Leaf Extract Mediated 

Green Synthesis of Silver Nanoparticles from 

Widely Available Indian Plants: Synthesis, 

Characterization, Antimicrobial Property and 

Toxicity Analysis. Bioresour Bioprocess., 1 (1): 

1-3.  

45. Mittal, A. K.; Tripathy, D.; Choudhary, A.; Aili, 

P. K.; Chatterjee, A. and Singh, I. P. (2015). 

Bio-synthesis of Silver Nanoparticles Using 

Potentilla Fulgens Wall. Ex Hook. and Its 

Therapeutic Evaluation as Anticancer and 

Antimicrobial Agent. Mater Sci Eng C., 53: 

120-127. 

46. Rolim, W. R.; Pelegrino, M. T.; de Araújo 

Lima, B.; Ferraz, L. S.; Costa, F. N. and 

Bernardes, J. S. (2019). Green Tea Extract 

Mediated Biogenic Synthesis of Silver 

Nanoparticles: Characterization, Cytotoxicity 

Evaluation and Antibacterial Activity. Appl Surf 

Sci., 463: 66-74.  

47. Rietveld, H.M. (1967). Line Profiles of Neutron 

Powder‐Diffraction Peaks for Structure 

Refinement. Acta Crystallogr., 22 (1): 151–162 . 

48. Rietveld, H. A. (1969). Profile Refinement 

Method for Nuclear and Magnetic Structures. J 

Appl Crystallogr., 2 (2): 65-71. 

49. Khoshnamvand, M.; Huo, C. and Liu, J. (2019). 

Silver Nanoparticles Synthesized Using Allium 

A mpeloprasum L. Leaf Extract: Character-

ization and Performance In Catalytic Reduction 

Of 4-Nitrophenol and Antioxidant Activity. J 

Mol Struct., 1175: 90-96. 

50. Meiattini, F.; Prencipe, L.; Bardelli, F.; 

Giannini, G. and Tarli, P. (1978). The 4-

hydroxybenzoate/4-aminophenazone Chromo-

genic System Used In The Enzymic Determ-

ination of Serum Cholesterol. Clin Chem., 24 

(12): 2161-2165.  

51. Kaplan, A. and Lee, V. F. (1965). A micro-

method for Determination of Serum 

Triglycerides. Proc Soc Exp Biol Med., 118 (1): 

296-7.  

52. William, T. and Robert, I. (1972). Estimation of 

The concentration of Low-density Lipoprotein 

Cholesterol in Plasma, Without Use of The 

Preparative Ultra-centrifuge Friede wald, 

William T Levy, Robert I Fredrickson, Donald 

S. Clin Chem., 18 (6): 499-502.  

53. Grove, T. H. (1979). Effect of Reagent pH on 

Determination of High-density Lipoprotein 

Cholesterol by Precipitation with Sodium 

Phosphotungstate-magnesium. Clin Chem., 25 

(4): 560-564.  

54. Olive, P.L. (1999). DNA Damage and Repair in 

Individual Cells: applications of the comet 

assay in radiobiology. Int J Radiat Biol., 75 (4): 

395-405.  

55. Snedecor, W. and Cochran, W.G. (1973). 

Statistical methods. Iowa State University Press . 

56. Saratale, R. G.; Benelli, G.; Kumar, G.; Kim, D. 

S. and Saratale, G. D. (2017). Bio-fabrication of 

Silver Nanoparticles Using the Leaf Extract of 

An Ancient Herbal Medicine, Dandelion 

(Taraxacum officinale), Evaluation of their 

Antioxidant, Anticancer Potential  and Anti-

microbial Activity Against Phytopathogens. 

Environ Sci Pollut Res., 25 (11): 10392-10406.  

57. Salari, S.; Esmaeilzadeh, S. and Samzadeh-

kermani, A. (2019). In-vitro Evaluation of 

Antioxidant and Antibacterial Potential of 

Green Synthesized Silver Nanoparticles Using 

Prosopis Farcta Fruit Extract. Iran. J. Pharm. 

Res., 18 (1): 430-45. 

58. Ahmad, A.; Husain, A.; Mujeeb, M.; Khan, S. 

A.; Najmi, A. K. and Siddique, N. A. (2013). A 

Review on Therapeutic Potential of Nigella 

sativa: A Miracle herb. Asian Pac J Trop 

Biomed., 3 (5): 337-352. 



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

35 
 

59. Barbinta-Patrascu, M. E.; Bunghez, I-R.; 

Iordache, S. M.; Badea, N. and Fierascu, R-C. 

(2013). Ion RM. Antioxidant Properties of 

Biohybrids Based on Liposomes and Sage 

Silver Nanoparticles. J Nanosci Nanotechnol., 

13 (3): 2051-2060. 

60. Ahmed, S.; Ahmad, M.; Swami, B.L. and 

Ikram, S. (2016). A review on Plants Extract 

Mediated Synthesis of Silver Nanoparticles for 

Antimicrobial Applications: A Green Expertise. 

J Adv Res., 7 (1): 17-28. 

61. Kasthuri, J.; Veerapandian, S. and Rajendiran, 

N. (2009). Biological Synthesis of Silver and 

Gold Nanoparticles Using Apiin as Reducing 

Agent. Colloids Surfaces B Biointerfaces, 68 

(1): 55-60. 

62. Rostami-Vartooni, A.; Nasrollahzadeh, M. and 

Alizadeh, M. (2016). Green Synthesis of 

Seashell Supported Silver Nanoparticles Using 

Bunium persicum Seeds Extract: Application of 

The particles for Catalytic Reduction of Organic 

Dyes. J Colloid Interface Sci., 470: 268-75. 

63. Saratale, R.G.; Shin, H-S.; Kuma,r G.; Benelli, 

G.; Ghodake, G.S. and Jiang,Y.Y. (2018). 

Exploiting Fruit Byproducts for Eco-friendly 

Nanosynthesis: Citrus× clementina peel Extract 

Mediated Fabrication of Silver Nanoparticles 

with High Efficacy Against Microbial 

Pathogens and Rat Glial Tumor C6 Cells. 

Environ Sci Pollut Res., 25 (11): 10250-10263.  

64. Daryabeygi-Khotbehsara, R.; Golzarand, M.; 

Ghaffari, M. P. and Djafarian, K. (2017). 

Nigella sativa Improves Glucose Homeostasis 

and Serum Lipids in Type 2 Diabetes: A 

Systematic Review and Meta-analysis. 

Complement Ther Med., 35: 6-13. 

65. Suleria, H.A.; Butt, M. S.; Anjum, F. M.; 

Ashraf, M.; Qayyum, M. M. and Khalid, N. 

(2013). Aqueous Garlic Extract Attenuates 

Hypercholesterolemic and Hyperglycemic 

Perspectives; Rabbit Experimental Modeling. J 

Med Plants Res., 7 (23): 1709-1717. 

66. Asgary, S.; Sahebkar, A. and Goli-Malekabadi, 

N. (2015). Ameliorative Effects of Nigella 

Sativa. On Dyslipidemia. J Endocrinol Invest., 

38 (10): 1039-1046.  

67. Salem, M.L. (2005). Immunomodulatory and 

Therapeutic Properties 0f The Nigella Sativa L. 

Seed. Int Immunopharmacol., 5 (13): 1749-

1770. 

68. Iqbal, M.J.; Butt, M.S.; Muhammad, M. and 

Qayyum, N. (2017). Antihypercholesterolemic 

and Anti-Hyperglycaemic Effects of Con-

ventional and Supercritical Extracts of Black 

Cumin (Nigella Sativa). Asian Pacific J. Trop. 

Biomed. J., 7 (11): 1014-1022. 

69. Laskar, A.A.; Khan, M.A.; Rahmani, A.H.; 

Fatima, S. and Younus, H. (2016). Thymo-

quinone, An Active Constituent of Nigella 

Sativa Seeds, Binds with Bilirubin and Protects 

Mice from Hyperbilirubinemia and Cyclopho-

sphamide-induced Hepatotoxicity. Biochimie, 

127: 205-213. 

70. Meena, A. K.; Ratnam, D. V.; Chandraiah, G.; 

Ankola, D. D.; Rao, P. R. and Kumar, M. N. 

(2008). Oral Nanoparticulate Atorvastatin 

Calcium Is More Efficient and Safe in 

Comparison to Lipicure® in Treating Hyperlip-

idemia. Lipids. 43 (3): 231-241. 

71. Gonzalez, C.; Rosas-Hernandez, H.; Ramirez-

Lee, M.A.; Salazar-García, S. and Ali, 

S.F.(2014). Role of Silver Nanoparticles 

(Agnps) on The Cardiovascular System. Arch. 

Toxicol., 90 (3): 493-511. 

72. Khudiar K. (2010). Effect of 1% Hydrogen 

Peroxide (H2O2) in Drinking Water on Some 

Parameters iIn Adult Male Rabbits. Iraqi J 

Biotechnol., 9 (2): 202-210. 

73. Al-Doseri, A.T. and Khudair K.K. (2016). 

Effect of L-carnitine and/or Sitagliptin on 

Serum Lipids Profile of H2O2Treated Rats 

(Part-1). Adv Anim Vet Sci., 4 (2): 71-77.  

74. Bhatti, G. K.; Sidhu, I. P.; Saini, N. K.; Puar, S. 

K.; Singh, G. and Bhatti, J. S. (2014). Ameli-

orative Role Of Melatonin Against Cyperm-

ethrin Induced Hepatotoxicity and Impaired 

Antioxidant Defense System in Wistar Rats. 

IOSR J Environ Sci Toxicol Food Technol., 8 

(1): 39-48.  

75. Flesar, J.; Havlik, J.; Kloucek, P.; Rada, V.; 

Titera, D. and Bednar, M.(2010). In vitro 

Growth-Inhibitory Effect of Plant-Derived 

Extracts and Compounds Against Paenibacillus 

Larvae and Their Acute Oral Toxicity to Adult 

Honey Bees. Vet Microbiol., 145 (1–2): 129-

133. 

76. Darakhshan, S.; Pour, A.B.; Colagar, A.H. and 

Sisakhtnezhad, S. (2015). Thymoquinone and 

Its Therapeutic Potentials. Pharmacol Res., 95: 

138-158. 

77. Gore, P.R.; Prajapati, C.P.; Mahajan, U.B.; 

Goyal, S.N.; Belemkar, S.; Ojha, S. and Patil, 

C.R. (2016). Protective Effect of Thymo-

quinone Against Cyclophosphamide-Induced 



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

36 
 

Hemorrhagic Cystitis Through Inhibiting DNA 

Damage and Upregulation of Nrf2 Expression. 

Int. J. Biol. Sci., 1 (8): 944-953. 

78. Gore, P.R.; Prajapat,i C.P.; Mahajan, U.B,; 

Goyal, S.N.; Belemkar, S. and Ojha, S.(2016). 

Protective Effect of Thymoquinone Against 

CyclophosphamideInduced Hemorrhagic Cyst-

itis Through Inhibiting DNA Damage and Up-

regulation of Nrf2 Expression. Int J Biol Sci., 12 

(8): 944-954. 

79. Nymark, P.; Catalán, J.; Suhonen, S.; 

Järventaus, H.; Birkedal, R. and Clausen, P. A. 

(2013). Genotoxicity of Polyvinylpyrrolidone-

Coated Silver Nanoparticles in BEAS 2B Cells. 

Toxicology, 313 (1): 38-48. 

80. Li, Y.; Qin, T.; Ingle, T.; Yan, J.; He, W. and 

Yin, J-J. (2016). Differential Genotoxicity 

Mechanisms of Silver Nanoparticles andSilver 

Ions. Arch Toxicol., 91 (1): 509-19. 

81. Li, Y.; Bhalli, J. A.; Ding, W.; Yan, J.; Pearce, 

M. G. and Sadiq, R. (2014). Cytotoxicity and 

Genotoxicity Assessment of Silver Nano-

particles in Mouse. Nanotoxicology, 8 (sup1): 

36-45. 

82. Li, Y.; Qin, T.; Ingle, T.; Yan, J.; He, W. and 

Yin,.J. J. (2017). Differential Genotoxicity 

Mechanisms of Silver Nanoparticles and Silver 

Ions. Arch Toxicol., 91 (1): 509-519. 

83. Mousavi, S.M.; Hashemi, S.A.; Ghasemi, Y.; 

Atapour, A.; Aman,i A.M. and SavarDashtaki, 

A.(2018). Green Synthesis of Silver 

Nanoparticles Toward Bio and Medical 

Applications: Review Study. Artif Cells, 

Nanomedicine Biotechnol., 46 (3): S855-5872.  

84. Ivask, A.; Kurvet, I.; Kasemets, K.; Blinova, I.; 

Aruoja, V. and Suppi, S. (2014). Size-

Dependent Toxicity of Silver Nanoparticles to 

Bacteria, Yeast, Algae, Crustaceans and 

Mammalian Cells In Vitro. PLoS One, 9 (7): 

e102108-e102122.  

85. Durán, N.; Silveira, C.P.; Durán, M. and 

Martinez, D. S. (2015). Silver Nanoparticle 

Protein Corona and Toxicity: A Mini-Review. J 

Nanobiotechnology, 13 (1): 55-72. 

86. Sudha, A.; Jeyakanthan, J. and Srinivasan, P. 

(2017). Green Synthesis of Silver Nanoparticles 

Using Lippia Nodiflora Aerial Extract and 

Evaluation of Their Antioxidant, Antibacterial 

and Cytotoxic Effects. Resour Technol., 3 (4): 

506–515.  

87. Yang, E-J.; Kim, S.; Kim, J.S. and Choi, I-H. 

(2017). Inflammasome Formation and IL-1β Release 

by Human Blood Monocytes in Response to Silver 

Nanoparticles. Biomaterials, 33 (28): 6858-67. 

88. Zhang, T.; Wang, L.; Chen, Q. and Chen, C. 

(2014). Cytotoxic Potential of Silver 

Nanoparticles. Yonsei Med J., 55 (2): 283-291 . 

89. Carlson, C.; Hussain, S.M.; Schrand, A.M.; 

Braydich-Stolle, L.; Hess, K.L. and 

Jones,R.L.(2008). Unique Cellular Interaction 

of Silver Nanoparticles: Size-Dependent 

Generation of Reactive Oxygen Species. J Phys 

Chem B., 112 (43): 13608-13619. 

90. Souza, T. A.; Franchi, L. P.; Rosa, L. R.; da 

Veiga, M. A. and Takahashi, C. S. (2016). 

Cytotoxicity and Genotoxicity of Silver 

Nanoparticles of Different Size sin CHO-K1 

and CHO-XRS5 Cell Lines. Mutat Res Toxicol 

Environ Mutagen., 795: 70-83.  

91. Burdușel, A-C.; Gherasim, O.; Grumezescu, A.; 

Mogoantă, L.; Ficai, A. and Andronescu, E. 

(2018). Biomedical Applications of Silver 

Nanoparticles: An Up-To-Date Overview. 

Nanomaterials, 8 (9): 681-690. 

92. Radzig, M. A.; Nadtochenko, V. A.; Koks-

harova, O. A.; Kiwi, J.; Lipasova, V.A. and 

Khmel, I.A. (2013). Antibacterial Effects of 

Silver Nanoparticles on Gram-Negative 

Bacteria: Influence on the Growth and Biofilms 

Formation, Mechanisms of Action. Colloids 

Surfaces B Biointerfaces, 102: 300-306.  

93. Bakunina, N.; Pariante, C. M. and Zunszain, P. 

A. (2015). Immune Mechanisms Linked to 

Depression via Oxidative Stress and 

Neuroprogression. Immunology, 144 (3): 365-

373.  

94. Pickering, A. M.; Vojtovich, L.; Tower, J. and 

Davies, K. J. (2013). Oxidative Stress 

Adaptation wth Acute, Chronic, and Repeated 

Stress. Free Radic Biol Med., 55: 109-118.  

95. Hatanaka, H.; Hanyu, H.; Fukasawa, R.; Hirao, 

K.; Shimizu, S.; Kanetaka, H. and Iwamoto, T. 

(2015). Differences in Peripheral Oxidative 

Stress Markers in A Lzheimer’s Disease, 

Vascular Dementia and Mixed Dementia 

Patients. Geriatr. Gerontol. Int., 15: 53-58. 

96. Zhang, J.; Wang, X.; Vikash, V.; Ye, Q.; Wu, 

D.; Liu, Y. and Dong, W.(2016). ROS and 

ROS-mediated Cellular Signaling. Oxid. Med. 

Cell. Longev, 4350965: 1-19. 

  

 



The Iraqi Journal of Veterinary Medicine, 43 (2): 23-37 2019 
 

37 
 

 

 لدهونا مستوى على تأثيرها ودراسة السوداء حبة باستعمال المصنعة النانوية الفضة جسيمات وتوصيف تصنيع

 ببيروكسيدالهيدروجين المعالجة الجرذان دم في النووي الحمض وتلف الدم المصل في

 (الجزءالأول)
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  الخلاصة

 

 لاستقصاء ذلكوك وتغطية، اختزال كعامل السوداء حبة مائي مستخلص باستخدام النانوية الفضة جسيمات لتصنيع الدراسة هذه صممت

 لمعرضةا الجرذان دم في النووي الحمض وتلف الدم مصل في الدهون مستوى على سوداء حبة – النانوية القضة جسيمات تأثير

 مةالحز عند المرئية سجيةالبنف فوق للأشعة الطيفي التحليل خلال من المصنعة النانوية فضيةال جسيمات تمييز تم . الهيدروجين لبيروكسيد

 الأشعة حيود تحليل شف؛ك نباتية بمركبات مغلفة الفضية النانوية الجسيمات أن الحمراء تحت للأشعة الطيفي التحليل أكد نانومتر؛ 442

 استخدام تمو ،nm( 16.66 - 10.66) بين يتراوح  حجم ذات الشكل بلورية جسيمات الفضة النانوية توليد عن واضح بشكل السينية

 الذكور الجرذان نم( 40) أربعين تقسيم تم ، إذالمركب في جسيمات الفضة النانوية وحجم شكل في للتحقيق المجهر الإلكتروني المسح

الأولى  وعةالمجم  :التالي النحو على شهرين لمدة ا  يومي يعالجون واوكان مجموعات خمس إلى عشوائيو متساو   بشكل البالغين

بينما  لهيدروجين،ا بيروكسيد٪  1  على تحتوي التي الصنبور مياه المجموعة هذه في الفئران تلقت : الثانية مجموعةالو ،(السيطرة)

 على الجسم وزن من مغك/  مملغ (50 و 25) السوداء  حبة – النانوية الفضة جسيماتب ت  قن  ح  فقد الثالثة والرابعة  المجموعتين في الجرذان

 تم : الخامسة وعةمجمال،2بيروكسيد  الهيدروجين ٪  1 على تحتوي التي العادية الصنبور مياه على حصلت انها الى بالإضافة التوالي

 مياهيها تلق الى ةفوبالإضا الجسم وزن من مغك/  مملغ 50 السوداء  لبذورالحبة المائي  بالمستخلص المجموعة هذه في الحيوانات حقن

 استخدام تم جربة،الت من وشهرين شهرواحد بعد الدم من عينات جمع تم.  بيروكسيدالهيدروجين٪  1 على تحتوي التي العادية الصنبور

 حالة  عن شفتك الدراسة، في لذلك ونتيجة الدهون، لتقديرمستوى المصل عينات واستخدمت النووي الحمض تجزئة لقياسات منها جزء

وضيعة وتينات الشحمية البر ،البروتين الدهني منخفض الكثافة ,الثلاثية الدهون تركيز في الكبير الارتفاع طريق عن الدم في الدهون خلل

 يف النووي الحمض لفت في الكبير لارتفاعا لىإ بالإضافة ،بروتين شحمي مرتفع الكثافة في كبير   انخفاض   ،مع والكوليسترول الكثافة

 لجسيمات المنخفض ركيزوت (  G5مجموعة)  السوداء حبة للبذور المائي المستخلص بأن ا  أيض النتائج أكدت. بعة والثانيةالرا مجموعاتال

 حماية عامل انها لىا بالإضافة الدهون لمستوىخافض  تأثير لها الجسم وزن من مغك/  مملغ  25بجرعة السوداء الحبة – النانوية القضة

من هذه  نستنتج. النووي الحمض تلف كبيرفي تخفيف مع جنب إلى ا  جنب الدم، عسرشحميات تصحيح خلال من توضيحها ،تم خلوية

ين مستوى في تحس الدراسة ان مستخلص بذور نبات الحبة السوداء وجسيمات الفضة النانوية المصنعة باستعمال حبة السوداء لها دور

 لاوكسجين.الدهون في مصل الجرذان وكذلك تحطم الحامض النووي منقوص ا
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