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Summary 
Biosynthesis of selenium nanoparticles is safe, inexpensive, eco-friendly, non-toxic materials, 

furthermore, is more stable due to natural coating of the organic molecules and do not aggregate 

with time, here by the present study designed to investigate the bioactivity and safety  of a new  

biogenic Selenium- nanoparticles using synthesized by propolis. To evaluate biogenic Selenium-

nanoparticles, 27 adult rats were divided in to 3 groups: first group consider as control(C), seconed 

group (T1) received inorganic selenium by orally administration in a dosage of 100μg /kg BW third 

group (T2) received Selenium nanoparticles orally in a dosage 100μg /kg BW for 4 weeks. Body 

weight, food intake, blood Selenium binding protein, Catalase, and liver enzymes Aspartate Amino 

Transferase and Alanin Amino transferase  were evaluated two weeks interval. Results showed that 

body weight and food intake were elevated significantly during the experiment periods. Rats had 

selenium nanoparticles showed significant increase in Selenium binding protein  and Catalase 

correlated with normal values of liver enzymes. It can be concluded that the new propolis mediated 

Selenium- nanoparticles improve the availability of the Selenium to its binding proteins that limit 

its toxicity when compare with inorganic selenite. 
Keywords: Selenium, Nanoparticles, Biosynthesis, Propolis. 

 

Introduction 

Selenium is an essential trace element (1) 

that evinces antioxidant activity (2), anti-

inflammatory (3), antimutagenic (4), 

anticarcinogenic (5 and 6) or chemopreventive 

(7) ,antiviral (8), antibacterial (9), antifungal 

(10 and 11). Furthermore, it is an integral 

component of selenoproteins that participating 

in a whole series of physiologically important 

processes (12).  In spite of its physiological 

importance, presence of free selenium has 

toxic effects to cells. Therefore, productions of 

Se in nano molecules gate the priority for 

researchers in this field. Selenium in nano 

form has shown excellent biological activities 

with no toxic effects (13). There are three 

different approaches that can be used for 

synthesis of selenium nanoparticles (SeNPs) 

covering the physical (14), chemical (15), and 

biosynthesis techniques (16).  Large number of 

plant types were reported for nanoparticles 

synthesis (17 and 18), Leaf extract of 

Capsicum annuum reduces SeO3−2  to red 

color indicating formation of selenium 

nanoparticles (SeNPs) (19). Dried fruit extract 

of Vitis vinifera can synthesize spherical 

SeNPs in the range of 3–18 nm (20). 

Polysaccharides extracted from Undaria 

pinnatifida, edible seaweed, enhance the 

stability of SeNPs (21 and 22).  Biosynthesis 

of SeNPs achieved by reducing bacteria, Gram 

negative bacteria such as Pseudomonas 

aeruginosa (23), Klebsiella pneumonia (24) 

and by gram positive bacteria, such as Bacillus 

subtilis (25), Lactobacillus acidophilus (26). 

There are reports on SeNPs synthesis by fungi 

like Actinomycetes (27 and 28). The biogenic 

SeNPs are stable due to natural coating of the 

organic molecules and do not aggregate with 

time, whereas external addition of stabilizing 

agents is required in chemical synthesis (29). 

Propolis is a resinous hive plant sources 

product that's collected by honey bees, it's 

contain many compounds like resin, and 

waxes, essential oils, amino acids, ethanol, 

minerals, vitamins A, B complex, E, 

Flavonoids and phenolic compounds(30). In 

addition propolis used safely for its anti-

oxidant, anti-inflammatory (31), cardio-
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protective, hepato-protective, and Neuro-

protective properties (32). 

Producing nanoparticles using propolis 

depends on the reduction power it possesses 

due to the presence of many active groups 

which have reducing activity, this is one of the 

modern methods. Propolis proved to be 

efficient in producing iron oxide nanoparticles 

that showed strength in the treatment of iron 

deficiency anemia (33). The present 

experiment was designed to evaluate the 

bioavailability of the Se in the experimental 

animals delivered from Se nanoparticles 

synthesized by propolis The present study 

designated to evaluate the bioactivity and 

safety of the new biosynthesized Se-

nanoparticles in compare with inorganic 

selenite. 

Materials and Methods 

   Biosynthesis of Selenium nanoparticles: In a 

conical flask, containing 300 ml of propolis 

watery extract solution, 150 ml of  sodium 

selenite solution added slowly drop by drop.  

The flask was covered by a layer of aluminum 

foil to avoid the effect of light on the 

nanoparticle composition process.  The pH of 

the mixture was adjusted to 8 by the addition 

of drops of 1 N of NaOH, and stirred for 6 

hours at 37 - 40 Cº. The prepared nanoparticles 

were separated by centrifugation at 12000 rpm 

for 30 minutes in 20 Cº . 

   UV-Visible Spectra Analysis: The spectra of 

the synthesized Selenium nanoparticles were 

analyzed by UV – visible spectroscopy 

Shimadzu UV – 1600, Japan, with wave rang 

190.00 – 1100.00 nm, scan speed of sampling 

interval was 0.5min (22). 

Fourier Transform Infrared (FTIR) 

Spectroscopy: The prepared  SeNP analyzed 

by FTIR spectroscopy (ABB/spectro-

lab/MB3000/UK), Laser phase  and the F , D 

amplitude 35 and the rejected scan counter 

about 24, FTIR characterization was carried 

out under classic KBr pellet technique that 

measures infrared intensity vs wavelength 

(wave number) of light from 400 – 4000 cm, it 

is used to determine the nature of associated 

functional groups and structural features of 

biological extracts with nanoparticles . 

 

The prepared particles composition were 

examined using X-ray diffraction (XRD) 

(6000/Shemadzu Japan, XRD patterns were 

calculated using X‘per Rota flex diffraction 

meter using Cu K radiation and λ =1.5406 A°, 

40.0 kV voltage, 30.0 ma x-ray current, the 

measurement of XRD obtain in theta – 2 theta, 

continues scan, rang (20.000 – 60.000 deg) 

speed about 50000 deg/min in 0.60 sec. 

Crystallite size is calculated using Scherrer 

equation (CS) as described by (34). 

Equation 1   CS= Kλ /β cos θ   

Where CS is the crystallite size Constant [K] = 

0.94 β is the Full Width at Half Maximum 

(FWHM). 

   The SeNP were examined by Scaning 

Electron Microscopy (SEM) (Tescan Vega lll 

/Czech)  to study the morphology and shape of 

the particles, to get the best view under SEM, 

samples were slightly pressed into pellets at 

0.5 ton-load. SEM MAG 30.0 Kx, SEM HV 

10.0 kV and the image were exanimated at 2 -

10µm scale)35). Bioactivity and safety of 

SeNP. 

Twenty seven healthy male Wistar albino 

rats (Rattus norvegicus albinus)  3.5 months 

old with an average weight between  200 -230 

gm were used. The animals were kept in 

appropriate plastic cages with 12 hours 

day/night and kept in Controlled room 

temperature at 22°C±3°C and humidity 

(50±10%), and  were permitted ad libitum 

access to water and rodent's laboratory pellets.      

   The experimental rats were divided into 3 

groups  each of three replicants with 3 

animals. First group control, given orally D.W. 

second  group given  orally (gavage)  sodium 

selenite ( 0.1 mg /kg body weight) (36). The 

third  given  orally (gavage) selenium nano 

particles( 0.1mg Se/kg BW) . The experiment 

lasted for   30 consecutive days, data were 

recorded weekly interms of body weight and 

food intake along of experiment. Blood 

samples were collected every two weeks for 

estimation of Catalase , Selenium binding 

protein 1 using ELISA Kit  manufactured by  

Wuhan Fine Biotech Co., Ltd., China., Liver 

enzymes AST and ALT. 
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Results and discussion 

   During the addition of selenium solution to 

the propolis solution, appearance of brick –red 

color indicate the formation of SeNPs as 

shown in (Fig.1) (tube C. Red color) is the 

characteristic indication of Se nanoparticles 

(37). This color formed as a result to the 

excitation of the surface Plasmon vibrations of 

the monoclinic Selenium particles providing 

an improvement for the formation of Se oxide 

nanoparticles. The reduction of selenium from 

its salts to produce selenium oxide particles 

depends on the reducing molecules that are 

formed the propolis. 

 

 
Figure, 1: Color changes during 

biosynthesis of Se- Nanoparticles using 

propolis extract after mixing of Selenite 

solution to propolis extract in: 1:2 ratios.   A: 

Selenite solution. 

   Analysis of UV –Visible showed the 

different peaks of absorption values between 

280-353 nm (UV range) in (Fig.2). The most 

well defined peak at 300 nm represent the 

surface plasmon resonance of the 

nanoparticles formed from Selenium using 

propolis. The present results concurred with 

the findings of (38) others reported that the 

absorption band between 200-300 nm for the 

nanoselenium synthesized using Klebsiella 

pneumonia. Similar observations were 

reported by (39 and 40) who synthesized 

nanoselenium using Pseudomonas alcaliphila 

and Saccharomyces cerevisiae respectively 

which exhibited absorption band between 200-

300 nm A band observed in the spectrum, 

corresponding to surface plasmon resonance 

indicating the formation of Se NPs (20 and 41)  

the smallest molecules give the highest peak at 

UV spectroscopy between 280-320  nm. 

 

 
Figure, 2: The ultraviolet- visible 

spectroscopy analysis of the Se- nanoparticles 

prepared using propolis . 

 

   The FTIR for the propolis extract, sodium 

selenite solution and the SeNPs formed from 

the mixture were shown in (Fig.3). The 

synthesized SeNP were characterized by FTIR 

in order to investigate the biological 

compounds responsible for the synthesis and 

stability of the particles. The analysis of the 

chromatographic images of the FTIR for the 

present prepared compound revealed 

appearance of many peaks indicating different 

vibrations due to the different IR 

absorption.The wavelength (cm) were divided 

into different  regions. Each region of wave 

length indicates the presence of bounded 

molecules. Results revealed that the prepared 

Selenium nanoparticles using propolis extract 

containing compounds rich with O-H, C-C, N-

H and COOH at IR absorption 3400- 1500cm-

1.The result shows sharp absorption peaks 

at3363.86 cm-1 can be assigned to –OH in 

alcohols and phenol  (42). The peak of 

2916.37 cm-1 corresponds to aliphatic 

saturated C-H stretching modes, the peak at 

2848.86 cm-1 corresponds to CH3 attached to 

O or N (OCH3) group (43). The peak at 

1463.97 cm-1 corresponds to CH2 CH3 in 

aliphatic compound and /or carboxylate 

group,(antisymmetric stretching vibration ) the 

peak at 1375.25 cm-1 corresponds toCH3 in 

aliphatic compound, the peak at1265.30 cm-1 

corresponds to   C-O-S, C-N  in aromatic 

amine , the peak a1165.00 cm-1 corresponds 

to SO2 and NO2 in sulphones. Another broad 

feature was observed between 1074 and 1038 

cm−1 , which corresponds to C-O-C and C-H 

stretching arising from the carbohydrate 

groups (44 and 45), the peak at 719.45 cm-1 

corresponds to CH2 in hydrocarbons and the 
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peak at 559.36 cm-1 corresponds to C-C=O in 

carboxylic acid. 

 

 

 Figure, 3: FTIR spectrum illustrates the      

functional groups of propolis, NaHSeO3 and 

Se -Nano particles. 

   The result of the analysis of the SEM 

micrographs represented in (Fig.4). Images 

showed accumulation of spherical, 

amorphous nanoparticles with different sizes 

between 30 - 36 nm. Selenium nanoparticles 

prepared by propolis. 

 

 

  Figure, 4; Morphological and size 

characterization of Selenium Nanoparticles. 

The result of the analysis of the SEM 

micrographic image represented in( Fig. 4 ) 

was employed to analysis the morphology and 

size of selenium nanoparticles that were 

formed in the presented study. This outcome 

can be explained by the fact that the 

polyphenol concentration in propolis extract 

plays roles in the formation of the final 

structure and the particles size of these 

biosynthesized nanoparticles (46). 

   The X-ray diffraction pattern of 

nanoselenium is shown in (Fig.5), the 

diffraction peaks at 2θ (degrees) of 23.51°, 

29.50°, 41.30°, ,45.35° and  48.10° were 

indexed as the (55,101,110,111 and 200 ) 

planes of Se respectively. All the diffraction 

peaks in the 2θ range measured corresponded 

to the hexagonal structure of Se with lattice 

constants a = 4.3662Å and c = 4.9536Å and 

were in good agreement with those on the 

standard data card. The sharpness of the 

diffraction peaks revealed that the product had 

well crystallized nature of selenium nanoballs 

with broad diffraction peaks at low angle 

hence confirming the amorphous/hexagonal 

nano crystalline nature of the sample (47).  
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  The crystallite size of selenium was 

calculated using Scherrer’s equation. 

                        D= Kλ / β cos θ. 

Where D is the grain size, K is the constant 

taken to be 0.94, λ is the wavelength of the X-

ray radiation, β is the line broadening at half 

the maximum intensity, θ (Bragg angle) is the 

angle of diffraction. Similar XRD patterns had 

been found by ( 20) when using dried Vitis 

vinifera (raisin) to prepare SeNPs. 

 Figure 5: XRD spectrum of nanoparticles  

synthesized by propolis extraction. 

   The Body weight gain in selenium 

nanoparticles treated group (T2) significantly 

increased (p≤0.05) during 2 weeks of the 

experiment than the control group and selenite 

treated group (T1) as showed in (Table, 1), 

also the body weight gain in selenium 

nanoparticles treated group (T2) significantly 

increased (p≤0.05) during 4 weeks of the 

experiment than the control group and selenite 

treated group (T1) as showed in (Table,1) this 

table also showed significant differences 

(p≤0.05) between the two times of the 

experiment represented by capital litters in 

selenium nanoparticles treated group (T2).The 

food intake in selenium nanoparticles treated 

group (T2) significantly increased (p≤0.05) 

during 2 weeks of the experiment than the 

control group and selenite treated group (T1) 

as showed in (Table,1), also the food intake in 

selenium nanoparticles treated group (T2) 

significantly increased (p≤0.05) 4 weeks of the 

experiment than the control group and selenite 

treated group (T1) as showed in (Table,1) this   

table also showed significant differences 

(p≤0.05) between the two times of the 

experiment represented by capital litters in all 

the three groups. 

Body weight and food intake evaluation 

reflect the health situation of the individual, 

Selenium is one of the trace metals that play 

an important role in the proper functioning of 

carbohydrate and lipid metabolism. Some of 

the trace metals are thus essential for 

maintaining homeostasis, while deficiency of 

these trace metals can cause disorders with 

metabolic and physiological imbalances. 

Selenium found to produce effects similar to 

those produced by insulin (48). The increased 

body weight changes that found in rats 

received selenium nanoparticles reflect the 

increase in body mass.The exactly mechanism 

that Selenium could induce increase in body 

mass could be attributed to the alteration in 

hepatic fatty acids and energy metabolism via 

increase the transcription of the Glut2 in 

adition to the  enzymes involved in lipid 

metabolism (49). Although Selenium 

supplementation dove required levels of the 

individual may reduce metabolism of body and 

reduced food intake and body weight gain (50) 

but the prepared SeNPs showed different 

effects improving metabolism and increased 

body weight mass and food intake.  

   Recent studies indicated that organic 

selenium preparation like Se-yeast produced 

improvement of food intake and body weight 

gain ( 51). The present results in regard to 

increased body weight and food intake 

indicted that prepared Se- nanoparticles could 

enhance digestibility of nutrients as found by ( 

52) ) when they fed broilers to nano-se there 

were   improvement in growth and nutrient 

digestibility. Increased body mass could be 

resulted from increased in protein synthesis 

caused by  the Se-nanoparticles papered by 

propolis, since it was documented that 

available selenium may increase proteins 

synthesis by increasing activation of different 

cellular metabolic pathways resulting in 

increased mRNA(53). 

   The serum aspartateamino transferase AST 

and alanin amino transferase ALT enzyme  

activity  in selenite treated group (T1) 

significantly increased (p≤0.05) during 2 and 4 
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weeks  of the experiment than the selenium 

nanoparticles treated group (T2)  and control 

group as showed in (Table, 2) also showed no 

significant differences (p≤0.05) in the activity 

of two enzymes along experimental period. 

Serum Catalase activity in selenite treated 

group (T1) significantly increased (p≤0.05) 

during 2 weeks of the experiment than the 

selenium nanoparticles treated group (T2) and 

control group as showed in (Table, 3) also 

Catalase enzyme in selenite treated group (T1) 

significantly increased (p≤0.05) during 4 

weeks of the experiment than the selenium 

nanoparticles treated group (T2) and control 

group as showed in (Table, 3) . 

Selenium binding protein1(SBP1) in 

selenium nanoparticles treated group (T2) 

significantly increased (p≤0.05) during 2 and 4 

weeks of the experiment  than selenite treated 

group (T1)  and control group as showed in 

(Table, 3). 

The AST  , ALT were measured to assess the 

possible interaction of Selenium nanoparticles  

with liver. The significant elevation in serum 

AST and ALT in rats supplemented with 

inorganic selenite indicated hepatocytes 

structural damage. In case of liver cells 

damage these enzymes leak to the circulation 

(54 and 55). Some animal studies have 

indicated that liver is the main target organ of 

selenium toxicity (56). Damage to the 

structural integrity of the liver is assessed by 

elevated serum levels of enzymes such as 

AST, ALT. Liver and kidney damage and 

impaired immune . 

Responses have been reported in rodents 

following oral exposures to Se compounds 

(57). Selenium is present in all tissues, with 

the highest accumulation found in the liver, 

spleen, and pancreas(58) Elevated 

concentrations of hepatic Se were associated 

with increased levels of plasma AST and ALT 

(59). On the contrary, Se-nanoparticles 

prepared by propolis showed less effects on 

hepatocytes and circulated AST and ALT 

activity in a similer way of organic selenium 

(60). Our results denoted the less toxic effects 

of selenium nanoparticles as oxidative stress 

inducer for hepatocytes (61). In addition it 

may cause less apoptosis of liver cells than did 

the selenite (62). Murine toxicology data from 

other studies indicate that selenomethionine 

(SeMet) and SeNPs possess a lower 

cytotoxicity than selenite (63 and 64). Catalase 

enzyme reflect the protecting activity of the 

cell against oxidative stress caused by reactive 

oxygen species, it catalyses hydrogen peroxide 

into water and oxygen (65). Catalase usually 

locate within the peroxisome organelle (66). 

The present Catalase increase in selenite group 

could resulted in response to an oxidative 

stress induced by selenium especially of liver 

cells, since catalase is a key enzyme for the 

resistance against an oxidative stress (67 and 

68). 

Also selenium binding protein 1 results  

showed significant differences  in selenium 

nanoparticles treated group compared with 

selenite treated group and control  

respectively, which convenient with several 

studies because of  availability of selenium 

nanoparticles, this convenient with studies 

suggest that Nano-Se can serve as an 

antioxidant with reduced risk of selenium 

toxicity (69). In many studies that applied 

SeNPs, increasing selenoproteins and 

selenoenzymes activity was reported with 

lower toxicity in comparison to an organic or 

inorganic form of Se ( 70). Also experimment 

carried out by (71) confirm that the selenium 

nanoparticles were able to restore cell structure 

and/or prevent cellular damage. Short-term, 

high-dose selenite caused more pronounced 

oxidative stress, greater liver injury, and 

pronounced retardation of growth compared 

with SeNPs (14).  Finally this study confirmed 

that the organic propolis biomediated  SeNPs  

has fewer negative effects than the inorganic 

form. This leads us to the possibilities of 

various modifications of the surface of 

particles is an additional advantage of using 

these particles, rather than traditional  

inorganic forms, and propolis biomediated  

SeNPs  can be employed with better 

physiological performances. This study 

concludes that the propolis biomediated SeNPs 

synthesis exhibit high bioactivity and safety 

more than the traditional inorganic form. 
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Table, 1: Body weight gain ( g/ animal / two weeks) and Food intake ( g/ animal / two weeks)  

under effect of biogenic  Se- Nanoparticles in compare with selenite solution during  4 weeks, 

Means ±SE. n- 6. 
Experimental groups Body weight gain Food intake 

weeks 2  4weeks  2 weeks  4 weeks 

Control 28.00  ±    1.39 A b 30.16  ±    0.70Ab 159.48   ±  3.86B b 179.80   ±   4.74Ab 

T1 20.10  ±     0.33A c 20.66   ±    0.33A c 116.33   ±  2.09B c 126.62  ±   2.05Ac 

T2 36.83  ±     0.47Ba 41.83   ±  0.70A a 211.44   ±  2.58B a 238.36   ±   0.97Aa 

T1: Selenite treated group, T2 Selenium Nanoparticles treated group. Capital letters denote 

significant differences (P≤0.05) within group (rows).Small letter denote significant differences   

(P≤0.05) between groups (column). 

Table, 2: Serum aspartate amino transferase (AST) activity   (U/L) and Serum alanin  amino 

transferase (ALT )  activity (U/L) under effect of biogenic Se- Nanoparticles in compare with 

selenite solution during 2 and  4 weeks , Means ±SE. n- 6. 
Experimental groups  AST  (U/L)  ALT  (U/L)  

2weeks  4weeks  2 weeks  4weeks 

Control 136.55± 1.54 Ab  134.24±  1.23A c  42.98 ±  1.45A c 43.82 ±  1.45A c 

T1 142.50 ±  1.42A a  144.46 ±  0.64A a 59.69 ±  0.63A a  60.77 ±  0.70A a 

T2 136.56 ±  1.14A b 138.21 ±  0.92A b  46.90 ±  1.11A b 47.74 ±  1.11A b 

T1: Selenite treated group, T2 Selenium Nanoparticles treated group Capital letters denote 

significant differences (P≤0.05) within group (rows) .Small letter denote significant differences   

(P≤0.05) between groups (column). 

 

Table, 3 serum catalase  activity   (U/ml) and Serum Selenium binding protein   (U/ml) activity 

under effect of biogenic  Se- Nanoparticles in compare with selenite solution during 2 ,  4 weeks, 

Means ±SE. n- 6. 
Experimen

tal groups 

Catalase  (U/ml) Selenium binding protein1   (U/ml) 

2weeks 4weeks 2 weeks 4weeks 

Control 394.86   ±  12.64A b 409.53  ±  13.37A b 492.74±11.69Ab 508.49±11.74Ab 

T1 502.42  ±  6.45A a 523.54  ± 6.80A a 549.80±8.77Ba A611.77±8.95Aa 

T2 404.91 ±5.82A b 412.20  ± 7.10A b 561.02±12.04Ba A631.68±10.59Aa 

 T1: Selenite treated group, T2 Selenium Nanoparticles treated group Capital letters denote 

significant differences (P≤0.05) within group (rows) .Small letter denote significant differences    

(P≤0.05) between groups (column). 

              References 

1.  Lu, J.; Holmgren, A. (2009). 

Selenoproteins. J. Biol. Chem. 284: 

723–727.  

2. Dkhil, M.A.; Zrieq, R.; Al-

Quraishy, S. and Abdel Moneim, 

A.E.( 2016). Selenium 

nanoparticles attenuate oxidative 

stress and testicular damage in 

streptozotocin-induced diabetic 

rats. Molecules, 21: 1517.   

3. Aaseth, J.; Alexander, J.; 

Bjørklund, G.; Hestad, K.; Dusek, 

P.; Roos, P.M. and Alehagen, U.( 

2016). Treatment strategies in 

Alzheimer’s disease: A review with 

focus on selenium supplementation. 

Biometals, 29: 827–839. 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

204 
 

4. Peng, F.; Guo, X.; Li, Z.; Li, 

C.;Wang, C.; Lv,W.;Wang, J.; 

Xiao, F.; Kamal, M.A. and Yuan, 

C.(2016).Antimutagenic effects of 

selenium-enriched polysaccharides 

from pyracantha fortuneana 

through suppression of cytochrome 

P450 1A subfamily in the mouse 

liver. Molecules, 21: 1731.  

5. Hassan, C.E. and Webster, 

T.J.(2016). The effect of red-

allotrope selenium nanoparticles on 

head and neck squamous cell 

viability and growth. Int. J. 

Nanomed., 11: 3641–3654.  

6. Stolzoff, M. and Webster, T.J. 

(2016). Reducing bone cancer cell 

functions using selenium 

nanocomposites. J. Biomed. Mater. 

Res. A 104: 476–482.  

7. Maiyo, F. and Singh, M.( 2017). 

Selenium nanoparticles: Potential 

in cancer gene and drug delivery. 

Nanomedicine (Lond.) 12: 1075–

1089. 

8. Rayman, M.P. (2000). The 

importance of selenium to human 

health. Lancet 356: 233–241. 

9. Wang, Q.; Larese-Casanova, P. and 

Webster, T.J.( 2015). Inhibition of 

various gram-positive and gram-

negative bacteria growth on 

selenium nanoparticle coated paper 

towels. Int. J. Nanomed., 10: 2885–

2894.  

10. Shakibaie, M.; Salari Mohazab, N. 

and Ayatollahi Mousavi, 

S.A.(2015). Antifungal Activity of 

Selenium Nanoparticles 

Synthesized by Bacillus species 

Msh-1 against Aspergillus 

fumigatus and Candida albicans. 

Jundishapur J. Microbiol., 8, 

e26381. 

11. Guisbiers, G.; Wang, Q.; 

Khachatryan, E.; Mimun, L.C.; 

Mendoza-Cruz, R.; Larese-

Casanova, P.; Webster, T.J. and 

Nash, K.L.( 2016). Inhibition of E. 

coli and S. aureus with selenium 

nanoparticles synthesized by pulsed 

laser ablation in deionized water. 

Int. J. Nanomed., 11: 3731–3736.  

12. Pascual, A. and Aranda, A.(2013). 

Thyroid hormone receptors, cell 

growth and differentiation. 

Biochim. Biophys. Acta, 1830: 

3908–3916.  

13. Niels Hadrup, Katrin Loeschner, 

Karen Mandrup, Gitte Ravn-Haren, 

Henrik L. Frandsen, Erik H. 

Larsen, Henrik R. Lam and Alicja 

Mortensen. (2019). Subacute oral 

toxicity investigation of selenium 

nanoparticles and selenite in rats, 

Drug and Chemical Toxicology, 

42(1): 76-83 

14. Zhang J, Wang H, Yan X, Zhang L. 

2005. Comparison of shortterm 

toxicity between Nano-Se and 

selenite in mice. Life Sci 76: 1099–

1109. 

15. Iranifam M., Fathinia M., Sadeghi 

T., Hanifehpour Y., Khataee A. and 

Joo S. (2013).A novel selenium 

nanoparticles-enhanced  

hemiluminescence system for 

determination of 

dinitrobutylphenol. Talanta 107: 

263–269. 

16. Dwivedi C., Shah C., Singh K., 

Kumar M. and Bajaj P. (2011). An 

organic acid induced synthesis and 

characterization of selenium. 

Nanopart J Nanotechnol. Article ID 

651971. 

 

17. Ghosh S., Patil S., Ahire M., 

Kitture R., Gurav DD., Jabgunde 

AM., Kale S., Pardesi K., Shinde 

V., Bellare J., Dhavale DD. and 

Chopade BA. (2012). Gnidia 

glauca flower extract mediated 

synthesis of gold Nanoparticles and 

evaluation of its chemocatalytic 

potential. J. Nanobiotechnol 10:17. 

18. Salunke GR., Ghosh S., Santosh 

Kumar RJ., Khade S., Vashisth P., 

Kale T., Chopade S., Pruthi V., 

Kundu G., Bellare JR. and Chopade 

BA. (2014). Rapid efficient 

synthesis and characterization of 

silver, gold, and bimetallic 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

205 
 

nanoparticles from the medicinal 

plant Plumbago zeylanica and their 

application in biofilm control. Int J 

Nanomedicine 9:2635–2653. 

19. Li SK, Shen YH, Xie AJ, Yu XR, 

Zhang XZ, et al., (2007). Rapid 

room-temperature synthesis of 

amorphous selenium/protein 

composites using Capsicum 

annuum L. extract. Nanotechno 18: 

405101-405109.  

20. Sharma G., Sharma AR., Bhavesh 

R., Park J., Ganbold B,.Nam JS. 

and Lee SS. (2014). Biomolecule-

mediated synthesis of selenium 

nanoparticles using dried Vitis 

vinifera (raisin) extract. Molecules 

19: 2761-2770. 

21. Chen H., Weiss J. and Shahidi F. 

(2008). Nanotechnology in 

nutraceuticals and functional foods. 

FoodTechnology, 3: 30-36. 

22. Karkuzhali, Z. and Yogamoorthi A. 

(2015). Biosynthesis of iron oxide 

nanoparticles using aqueous extract 

of jatropha gosspifolia as source of 

reducing agent. International 

Journal of NanoScience and 

Nanotechnology, 6 (1): 47 – 55. 

23. Dwivedi S., Alkhedhairy A., 

Ahamed M. and Musarrat J. (2013). 

Biomimetic synthesis of selenium 

nanospheres by bacterial strain JS-

11 and its role as a biosensor for 

nanotoxicity assessment: a novel 

Se-bioassay. PLoS One 8:1–10. 

24.  Kazempour Z., Hossein M., Yazdi 

F. and Shahverdi A. (2013). Sub- 

inhibitory concentration of 

biogenic selenium nanoparticles 

lacks post antifungal effect    for 

Aspergillus niger and Candida 

albicans and stimulates the growth 

of Aspergillus niger. Iranian J 

Microbiol 5:81–85 

25. Wang T., Yang L., Zhang B. and 

Liu J. (2010). Extracellular 

biosynthesis and transformation of 

selenium nanoparticles and 

application in H2O2 biosensor. 

Colloids Surf. B : Biointerf. 

2010(80):94–102. 

26. Domokos-Szabolcsy E., Marton L., 

Sztrik A., Babka B., Prokisch J. 

and Fari M. (2012). Accumulation 

of red elemental selenium 

nanoparticles and their biological 

effects in Nicotinia tabacum. Plant 

Growth Regul 68:525–531 

27. Forootanfara H., Zare B., Fasihi-

Bam H., Amirpour-Rostami S., 

Ameri A., Shakibaie M. and Torabi 

Nami M.(2014). Biosynthesis and 

characterization of selenium 

nanoparticles produced by 

terrestrial actinomycete 

Streptomyces microflavus strain 

FSHJ31. Res Rev J Microbiol 

Biotechnol 3(1):47–53. 

28. Ahmad M.S.; Yasser M.M.; 

Sholkamy E.N.; Ali A.M. and 

Mehanni M.M. (2015). Anticancer 

activity of biostabilized selenium 

nanorods synthesized by 

Streptomyces bikiniensis strain 

Ess_amA-1. Int J Nanomedicine 

10:3389–3401 

29. Nancharaiah YV. and Lens PNL. 

(2015). Selenium biomineralization 

for biotechnological applications. 

Trends Biotechnol. Jun;33(6):323-

330. 

30. Singh R.: Shedbalkar U.: 

Wadhwani S. and Chopade B.A. 

(2015) Bacteriagenic silver 

nanoparticles: synthesis, 

mechanism, and applications. Appl 

Microbiol Biotechnol . 59, (11): 

4579-4593. 

31. Athikomkulchai, S., Awale, S., 

Ruangrungsi, N., Ruchirawat, S. 

and Kadota, S. (2013). Chemical 

constituents of Thai propolis. 

Fitoterapia, 88: 96–100. 

32. Bueno-Silva, B.; Alencar, S.M.; 

Koo, H.; Ikegaki, M.; Silva, G.V.; 

Napimoga, M.H. and Rosalen, P.L. 

(2013). Anti-inflammatory and 

antimicrobial evaluation of 

neovestitol and vestitol isolated 

from brazilian red propolis. J. 

Agric. Food Chem. 61: 4546–4550.        

33. Al_hussain R.S.(2018). Regulation 

of Iron Homeostasis in Iron 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

206 
 

Deficiency Anemic female Rats 

Using Iron Oxide Nanoparticles 

(IONPs) Synthesized by Propolis. 

PhD Thesis. college of veterinary 

medicine .University of Baghdad 

.Department of physiology and 

pharmacology. 

34. Sada V, Subba R.Y., Balaji T. , 

Prathima B. , Jyothi N.(2013). 

Biogenic synthesis of Fe3O4 

magnetic nanoparticles using 

plantain peel extract Materials 

Letters 100: 241-244. 

35. Wang, Z.; Cheng, F. and 

Mallavarapu, M. (2014). 

Characterization of iron polyphenol 

nanoparticles synthesized by three 

plant extracts and their fenton 

oxidation of azo dye. ACS 

Sustainable Chem. Eng., 2 (4): 

1022– 1025. 

36. Soraya Khosravian Dehordi, 

Abdolnaser Mohebbi and Kahin 

Shahanipour  (2015)  Effects of the 

selenium nanoparticles on the 

biomarkers of oxidative status in 

the Wistar rats spleen following the 

experimental cadmium toxicity  J. 

Zool. 30 (2): 045-050. 

37. Bajaj M.; Schmidt S. and Winter J. 

(2012).Formation of Se (0) 

Nanoparticles by Duganella sp. 

And Agrobacterium sp. isolated 

from Se-laden soil of North-East 

Punjab, India," Microbial cell 

factories. 11:1. 

38. Fesharaki, P.J., Nazari, P., 

Shakibaie, M., Rezaie, S., Banoee, 

M., Abdollahi, M. and Shahverdi, 

A.R. (2010).Biosynthesis of 

Selenium Nanoparticles Using 

Klebsiella Pneumoniae and Their 

Recovery by a Simple Sterilization 

Process. Brazilian Journal of 

microbiology. 41: 461-466. 

39. Zhang, W., Chen, Z., Liu, H., 

Zhang, L., Gao, P. and Li, D.( 

2011). Biosynthesis and Structural 

Characteristics of Selenium 

Nanoparticles by Pseudomonas 

Alcaliphila. Colloids and Surface. 

B: Biointerfaces. 88: 196-201. 

40. Harikrishnan, H., Abdullah, N.A., 

Ponmurugan, K. and Shyam 

Kumar, R.( 2012 ). Microbial 

Synthesis of Selenium 

Nanocomposite using 

Saccharomyces Cerevisiae and its 

Antimicrobial Activity against 

Pathogens Causing Nosocomial 

Infection. Chalcogenide letters. 9: 

509-515. 

41. Yang LB.; Shen YH.; Xie AJ.; 

Liang JJ. and Zhang BC. (2008). 

Synthesis of Se nanoparticles by 

using TSA ion and its 

photocatalytic application for 

decolorization of cango red under 

UV irradiation. Mat Res Bull. 43: 

572-582.  

42. Xu, C.; Zhang, S.; Chuang, C. -Y.; 

Miller, E. J.; Schwehr, K. A. and 

Santschi, P. H. (2011). Chemical 

composition and relative 

hydrophobicity of microbial 

exopolymeric substances (EPS) 

isolated by anion exchange 

chromatography and their actinide 

binding affinities. Mar. Chem.126; 

27–36. 

43. Wang, L.-L.; Wang, L.-F.; Ren, X.-

M.; Ye, X.-D.; Li, W.-W.; Yuan, 

S.-J.; Sun, M.;Sheng, G.-P.; Yu, 

H.-Q. and Wang, X.-K.(2012). pH 

dependence of structure and 

surfaceproperties of microbial EPS. 

Environ. Sci. Technol. 46: 737–

744. 

44. Zhu, L.; Qi, H.; Lv, M.; Kong, Y.; 

Yu, Y. and Xu, X. 

(2012).Component analysis of 

extracellular polymeric substances 

(EPS) during aerobic sludge 

granulation using FTIR and 3D-

EEM technologies. Bioresour. 

Technol.124:455–459. 

45. Mahdavi, M.; Farideh, N.; Mansor, 

B. A. and Rosfarizan, M. (2013). 

Green biosynthesis and 

characterization of magnetic iron 

oxide (Fe3O4) nanoparticles using 

seaweed (sargassum muticum) 

aqueous extract. Molecules, 18(5): 

5954 – 5964. 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

207 
 

46. Ingole, A.R.; Thakare, S.R.; Khati, 

N.T.; Wankhade, A.V.; Burghate, 

D.K. (2010) Green synthesis of 

selenium Nanoparticles under 

ambient condition chalcogenide 

Lett., 7:485-489. 

47. Panchal, S. K., Wanyonyi, S., & 

Brown, L. (2017). Selenium, 

Vanadium, and Chromium as 

Micronutrients to Improve 

Metabolic Syndrome. Current 

Hypertension Reports, 19(3). 

48. Xin Hu, Joshua D Chandler, 

Michael L Orr, Li Hao, Ken Liu, 

Karan Uppal, Young-Mi Go and 

Dean P Jones. (2018). Selenium 

Supplementation Alters Hepatic 

Energy and Fatty Acid Metabolism 

in Mice, The Journal of Nutrition 

148, (5)  : 675–684. 

49. Fan Liu, Jeremy James Cottrell, 

Cherie Louise Collins, David 

James Henman, Kirrily Sharon 

Beatrice O’Halloran and Frank 

Rowland Dunshea (2017). 

Supplementation of selenium, 

vitamin E, chromium and betaine 

above recommended levels 

improves lactating performance of 

sows over summer Tropical Animal 

Health and Production. 49 (7): 

1461. 

50. Mansour A.T .; Goda A.A .; Omar 

E.A .; Khalil H.S . and Esteban 

M.Á.(2017). Dietary 

supplementation of organic 

selenium improves growth, 

survival, antioxidant and immune 

status of meagre, Argyrosomus 

regius, juveniles. Fish Shellfish 

Immunol. Sep; 68:516-524. 

51. Abdel-Wareth, A. A. A., Ahmed, 

A. E., Hassan, H. A., Abd El-

Sadek, M. S.,Ghazalah, A. A. and 

Lohakare, J. (2019). Nutritional 

impact of nano-selenium, garlic oil, 

and their combination on growth 

and reproductive performance of 

male Californian rabbits. Animal 

Feed Science and Technology. 249: 

37–45. 

52. Gao J., Nie W. , Wang F. and Guo 

Y.(2018). Maternal Selenium 

Supplementation Enhanced 

Skeletal Muscle Development 

Through Increasing Protein 

Synthesis and SelW mRNA Levels 

of their Offspring. Biol Trace Elem 

Res.186 (1):238-248.  

53. El-Sayed N.M.; Ramadan M.E. and 

Ramadan M.E. (2016).Toxoplasma 

gondii infection and chronic liver 

diseases: evidence of an 

association. Trop. Med. Infect. Dis. 

1(1): 7. 

54. Al-Salahy M., Shnawa B., Abed 

G., Mandour A,.Al-Ezzi A. (2016). 

Parasitaemia and Its Relation to 

Hematological Parameters and 

Liver Function among Patients 

Malaria in Abs, Hajjah, Northwest 

Yemen. Interdisciplinary 

Perspectives on Infectious 

Diseases, Article ID 5954394. 

55. Diskin CJ, Tomasso CL, Alper JC, 

Glaser ML. and Fliegel SE. (1979). 

Longterm selenium exposure. Arch 

Intern Med, 139: 824–826. 

56. Beems RB, van Beek L. 1985. 

Short-term (6-week) oral toxicity 

study of selenium in  Syrian 

hamsters. Food Chem Toxicol 

23:945–947. 

57. Echevarria MG, Henry PR, 

Ammerman CB. and Rao PV. 

(1988). Effects of time and dietary 

selenium concentration as sodium 

selenite on tissue selenium uptake 

by sheep. J Anim Sci 66:2299–

2305. 

58. Łanocha-Arendarczyk, N.; 

Baranowska-Bosiacka, I.; Kot, K.; 

Pilarczyk, B.; Tomza-Marciniak, 

A.; Kabat-Koperska, J. and  Kosik-

Bogacka, D. (2018). Biochemical 

Profile, Liver and Kidney Selenium 

(Se) Status during 

Acanthamoebiasis in a FMouse 

Model. Folia Biologica, 66(1): 33–

40. 

59. Mohamed S. Ayyat, Adham A. Al-

Sagheer, Khaled M. Abd El-Latif 

and Bakry A. Khali. 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

208 
 

(2018).Organic Selenium, 

Probiotics, and Prebiotics Effects 

on Growth, Blood Biochemistry, 

and Carcass Traits of Growing 

Rabbits During Summer and 

Winter SeasonsBiological Trace 

Element Research. 186(1): 162-

173. 

60. Xueting L  .;  Rehman M.U .;  

Zhang H  .;  Tian X .; Wu X.;   

Shixue ,  Mehmood K. and   Zhou 

D . (2018). Protective effects of 

Nano-elemental selenium against 

chromium-vi-induced oxidative 

stress in broiler livre.  Journal of 

Biological Regulators and 

Homeostatic Agents 32(1):47-54. 

61. Xueting, L., Rehman, M. U., 

Mehmood, K., Huang, S., Tian, X., 

Wu, X. and Zhou, D.(2018). 

Ameliorative effects of nano-

elemental selenium against 

hexavalent chromium-induced 

apoptosis in broiler liver. 

Environmental Science and 

Pollution Research, 25(16): 15609–

15615. 

62. Wang, H.; Zhang,J. andYu ,H. 

(2007). Elemental selenium at nano 

size possesses lower toxicity 

without compromising the 

fundamental effect on 

selenoenzymes: Comparison with 

selenomethionine in mice. Free 

Radical Biol Med 42:1524–1533. 

63. Zhang, JS.; Wang, XF. and Xu 

,TW. (2008). Elemental selenium at 

nano size (Nano-Se) as a potential 

chemopreventive agent with 

reduced risk of selenium toxicity: 

Comparison with Se-

methylselenocysteine in 

mice.Toxicological Sciences 

101:22-31. 

64. Chelikani, P.; Fita, I. and Loewen, 

PC. (2004). "Diversity of structures 

and properties among catalases". 

Cellular and Molecular Life 

Sciences. 61 (2): 192–208. 

65. Alberts B.; Johnson A.; Lewis J.; 

Raff M.; Roberts K.; Walter P. 

(2002).  "Peroxisomes". Molecular 

Biology of the Cell (4th ed.). New 

York: Garland Science  

66. Hasegawa, T.; Mihara, M.; 

Nakamuro, K. and Sayato, 

Y.(1996). Mechanisms of selenium 

methylation and toxicity in mice 

treated with selenocystine. Arch 

Toxicol 71:31-38. 

67. Glorieux, C.; Calderon, P. B. 

(2018). Catalase down-regulation 

in cancer cells exposed to arsenic 

trioxide is involved in their 

increased sensitivity to a pro-

oxidant treatment Cancer Cell 

International, 18:24. 

68. Huali Wang, Jinsong Zhang and 

Hanqing Yu (2007). Free Radical 

Biology& Medicine 42:1524-1533. 

69. Zhang J, Wang X, Xu T.(2007) 

Elemental Selenium at Nano Size 

(Nano-Se) as a Potential 

Chemopreventive Agent with 

Reduced Risk of Selenium 

Toxicity: Comparison with Se-

Methylselenocysteine in Mice. 

Toxicological Sciences. 101(1):22-

31. 

70. Kamel MA Hassanin; Samraa H 

Abd El-Kawi and Khalid S Hashem 

(2013).The prospective protective 

effect of selenium nanoparticles 

against chromium-induced 

oxidative and cellular damage in rat 

thyroid. International Journal of 

Nanomedicine 8 1713–1720. 

71.     Daleprane, J B; Abdalla, D S. 

(2013).  Emerging Roles of 

Propolis:  Antioxidant, 

Cardioprotective, and 

Antiangiogenic Actions. Evidence-

based complementary and 

alternative medicine Epub, 

Apr8:175135. 
 

 

 



The Iraqi Journal of Veterinary Medicine, 43(1):197 – 209. 2019 
 

209 
 

 

باستعمال العكبر النانوي للسلينيوموالصفات والنشاط الحيوي  البايولوجي التصنيع  

 
 الخالقماجدة عبد 2احمد ثامرولي و 1

 1وزارة العلوم والتكنولوجيا , يغداد العراق , 2فرع الفسلجة والكمياء الحياتية , كلية الطب البيطري , جامعة بغداد , العراق

E-mail:dr.em9999@yahoo.com  

 

 الخلاصة

 يكون ذلك على وعلاوة  السامة غير المواد ومن للبيئه وصديق ورخيص أمن النانوي للسلينيوم البايولوجي التصنيع يعتبر   

 مع تراكمه  حدوث من تمنع والتي العضويه المواد من  الطبيعي الغطاء على  ئه احتوا   بسبب مستقرا  النانوي السلينيوم

  باستعمال جديده بطريقه المحضرة السلينيوم لنانوات  البايولوجي التوافر  من للتحقق الدراسه هذه صممت,  الوقت  مرور

 عن المقطر الماء اعطيت الاولى المجموعه,   متساويه مجاميع  ثلاث الى  وقسمت  بالغا جرذا 27 استعمال تم.   العكبر

  الفموي التجريع طريق عن  اللاعضوي السلينوم  اعطيت  الثانية والمجموعه (السيطرة مجموعه) الفموي التجريع طريق

 نانوي سلينيوم الثالثه المجموعه حيوانات اعطيت بينما,  الجسم وزن من غرام كيلو لكل  مايكروغرام100  مقدارها وبجرعه

 اربع لمده التجربه استمرت  الجسم وزن من غرام كيلو لكل  مايكروغرام100  مقدارها بجرعه  الفموي التجريع طريق عن

 تركيز, 1  بالسلينيوم المرتبط البروتين تركيز  وحساب المستهلك والعلف للجسم الوزنية الزياده  حساب  خلالها تم اسابيع

 المصنع النانوي السلينيوم استعمال ان ذلك من أستنتج.  اسبوعين كل  الدم مصل في الكبد انزيمات وتراكيز الكتاليز انزيم

 عند السميه اثاره قله  الى ادى الذي بالبروتين ارتباطه بواسطه للسلينيوم  البيولوجي التوافر  تحسين الى ادى العكبر  باستعمال

 . اللاعضوي بالسلينيوم مقارنته

 .النانوي،التصنيع البايولوجي،العكبر السيلنيوم،الكلمات المفتاحية:

 

 

 


