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ABSTRACT: 

The present study was designed to evaluate the effects of sodium selenite on the 

antioxidative activities of neutrophils and the hematological parameters in mice. Forty eight mice 

were randomly allocated into two groups. Group 1 served as the control and 2 orally received at 

sodium selenite at 1 mg Se/kg for 10 consecutive days. To assess the degrees of oxidative stress 

and of lipid peroxidation of the cellular membranes, the levels of thiobarbituric acid reactive 

substances (TBARS) were determined in serum samples those were collected at different 

supplementation intervals, i.e. 0, 10, 20, and 30
th
 day of experimentation. In addition, 

hematological parameters in the serum samples were measured by routine procedures. It was 

found that TBARS level in group 2 were significantly higher on days 20 and 30 compared to the 

basal level on day 0. It was also found that on day 30, the activity of TBARS in the treated group 

were significantly higher than those of the controls (P < 0.05). These findings may explain the 

seemingly paradoxical effects of supplemental selenium on the indicators of oxidative stress, as 

the levels of TBARS were generally expected to decrease in the presence of selenium. There 
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were no significant differences between the PCV and RBC values in the three groups. The white 

blood cell count (WBC) in group 2 showed a significant increase on days 20 and 30 in 

comparison with the control group. However, there were significant increases of the neutrophil 

counts and significant decreases of the lymphocyte counts on day 10 in experimental animals 

while comparison controls, and on 20 and 30
th

 day in comparison with those in the control group. 

Keywords:  Mice, Sodium selenite, TBARS, Hematological parameters  

________________________________________________________________________________________________________ 

 

INTRODUCTION: 

Selenium (Se) as a biocatalyst and functional component of numerous enzymes is needed for the 

proper functions of the immune system and possesses anticarcinogenic effects (Navarro-Alarcon, 

2000, El-Bayoumy K, 2001). Se functions as a redox center of an array of selenoproteins 

(Copeland PR, 2003, Driscoll DM, 2003), such as glutathione peroxidase (GPx) (Haan JB, 2003, 

Miyamoto Y, 2003), phospholipid hydroperoxide glutathione peroxidase (Imai H, 2003, 

Nakagawa Y, 2000), and thioredoxin reductase (Arner ESJ, 2000, Becker K, 2000). Nano-

selenium (nano-Se) possesses equal efficacy in increasing the activities of GPx in plasma and 

liver from mice compared with selenomethionine (Wang H, 2007). Subsequent studies 

demonstrated that the activity of nano-elemental Se in upregulating selenoenzymes is 

comparable to that of selenite, selenomethionine, and methylselenocysteine, while exhibiting 

dramatically decreased acute toxicity (Wang H, 2007, Xu B-H, 2003, Zhang JS, 2005, 2008). 

Oxidative stress usually is defined as an increased formation of reactive oxygen species and/or 

decreased antioxidant defense. While cells and biological fluids have an array of protective 

antioxidant mechanisms, several methods for serum antioxidative activity determination have 

been developed. Most have been based on reduced production of thiobarbituric acid reactive 

substances (TBARS) (Zhang JS, 2001). What should be noted about the changes in 

hematological parameters is the effect of selenium on survivability of the RBCs. As a result, the 

present study was designed to determine hematological changes and the levels of oxidative stress 

and lipid peroxidation of cellular membrane changes in healthy sheep in response to selenium 

nanoparticles and sodium selenite supplementation using TBARS assay. Selenium occurs in four 
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valence states: selenates (Se6+), selenites (Se4+), selenides (Se2-), and elemental selenium (Se0) 

(Goyer, 1991) which include compounds formed with oxygen, sulfur, metals, and/or halogens. 

Selenium compounds are used in the glass industry as decolorizing agents and in the rubber 

industry as vulcanizing agents. Selenium compounds are also found in toning baths used in 

photography and xerography, and in insecticides and photoelectric cells.  Selenious acid is a 

component of gun cleaning chemicals (Quadrani et al., 2000). Selenium sulfide is used in 

shampoos as an anti-dandruff agent. The most widely used selenium compound in industry is 

selenium dioxide (SeO2) which catalyzes reactions of organic compounds and is produced by the 

oxidation of selenium with nitric acid followed by evaporation or by burning selenium in oxygen 

(HSDB, 1995). The largest anthropogenic sources of atmospheric selenium are from the 

combustion of fossil fuels and the production/refining of copper; particulates are the primary 

expected form of the compound (National Academy of Sciences (NAS), 1976; U.S. EPA, 1984). 

The annual statewide industrial emissions from facilities reporting under the Air Toxics Hot 

Spots Act in California based on the most recent inventory were estimated to be 12,417 pounds 

of selenium and 4846 pounds of selenium sulfide (CARB, 1999). Selenium is an essential trace 

element in humans and other species; selenium deficiency leads to cardiomyopathy in humans 

(Goyer, 1991). For dietary intake, the National Research Council has  set a U.S. Recommended 

Daily Allowance (RDA) of 0.87 mg/kg (55-70 mg/person/day) (Subcommittee on the Tenth 

Edition of the RDAs, 1989). The average daily oral intake of selenium is 125 mg/person (U.S. 

EPA, 1991). Organic selenium compounds (e.g., dimethyl  selenide) are known to occur as 

metabolites and as microbial degradation products in the  environment. These compounds appear 

to have relatively low toxicity. 

Acute occupational exposure to SeO2 resulted in bronchospasm, irritation of the upper 

respiratory passages, violent coughing, and gagging with nausea and vomiting (Wilson, 1962). 

The relationship between inhalation exposure to selenium and the presence of selenium in the 

urine was investigated in a five year study of workers at a selenium rectifying plant (Glover, 

1967). Workers were exposed to fumes and dusts of elemental red selenium, which, the author 

reported, is converted 80% to SeO2 in the presence of air. Average air concentrations of 

selenium were reported to be 3.6 mg/m3 in grinding processes, 0.04 mg/m3 in annealing 

processes, and a range of averages of 0.23-0.87 mg Se/m3 in various “special” processes, e.g., 

punching, scraping, sorting, refining, and testing. The same author previously reported symptoms 
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among selenium exposed workers including garlic-like odor of the breath, skin rashes, 

indigestion, and poorly-defined “socio-psychological” effects including lassitude and irritability 

(Glover, 1954). Clinical signs of toxicity were observed among a population exposed to high 

levels of selenium in soils and food supplies in China (Yang et al., 1983). Approximately half of 

248 people in this region showed symptoms including hair and nail loss, discoloration and decay 

of the teeth, and CNS disturbances including pain and anesthesia of the extremities. Animals in 

the region were also affected, with hoof damage and horn sloughing reported in water buffalo, 

cattle, and pigs. Populations in low-, medium-, and high-selenium areas of China were later 

studied to associate the symptoms with selenium intake. Estimated daily intake for adults in 

these areas were 70, 195, and 1438 mg Se for males and 62, 198, and 1238 mg for females, 

respectively (Yang et al., 1989). Selenium intake was highly correlated with whole blood, breast 

milk, and 24-hour urine  selenium levels. The authors also suggested the possibility of liver 

dysfunction as indicated by a delay in prothrombin time among persons with intake of 750-850 

mg Se/day. More clearly recognized and characteristic clinical signs, however, were only 

observed in a group exposed to greater than 1261 mg Se/day and not among those exposed to 

less than 853 mg Se/day. Assuming a 55 kg body weight, these respective daily dose rates were 

0.023 and 0.015 mg/kg-day. A population of 142 subjects in seleniferous areas of western South 

Dakota and eastern Wyoming was examined for signs of selenosis over a two-year period with 

monitoring of selenium levels in diet, whole blood, serum, urine, and toenails (Longnecker et al., 

1991). Subjects completed health questionnaires, underwent physical examinations, provided 

blood  samples for clinical assessment, and provided blood, urine, toenails, and duplicate-plate 

food collections for selenium analysis. About half of the 142 free-living subjects had selenium 

intakes greater than 2.54 mmmol/day (200 mg/day) (range 0.86-9.20 mmmol/day, or 68-724N 

mg/day). Average intake among the population was estimated at 239 mg Se/day. No clinical 

signs and no changes in hematological function, clinical chemistry, or liver function were 

observed in the population, even in subjects whose intake was as high as 9.20 mmmol/day (724  

mg/day). 

Toxic effects from acute inhalation exposure to selenium dust were examined in rats, 

guinea pigs, and rabbits (Hall et al., 1951). Twenty female rats were exposed once for 8 hours to 

33 ± 10 mg Se/m3. Many animals showed signs of pulmonary effects at both one week and 4 

weeks after exposure; however, no control group was included in the experiment with which to  
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compare incidence. Similarly, six female rabbits and 10 male guinea pigs were exposed to the 

same level of selenium dust for four 4-hour periods every 48 hours (8 days total duration). The 

animals showed signs of interstitial pneumonitis at one week (2 animals of each species) and 

lung congestion and alveolar infiltration of large macrophages. Guinea pigs exposed one time to 

concentrations “less than 0.021 mg H2Se/L” (22 mg Se/m3 as hydrogen selenide) for 2, 4, or 8 

hours exhibited difficulty breathing and a red-tinged discharge from the nose (Dudley and Miller, 

1941). Mortality studies were conducted with guinea pigs (16/group) using the same exposure 

duration and selenium concentrations ranging from 1 to 43 mg Se/m3. Fifty percent mortality 

was observed at 30 days among animals exposed once for 2 hours to 12 mg Se/m3. Mortality 

after 30 days was 50% among animals exposed once to 1 mg Se/m3 for 8 hours. 

Histopathological evaluation of guinea pigs exposed once for 4 hours to 8 mg Se/m3 showed 

fatty change to the liver, pneumonia, lymphoid hyperplasia, and increased reticuloendothelial 

tissue in the spleen. These effects did not begin to resolve until more than 17 days after the 

exposure. Several studies have addressed the toxicity of selenium compounds to animals when 

administered in either food or drinking water. Mice (50/group) treated with 0, 1, 4, or 8 ppm 

Na2SeO3 in drinking water over 50 weeks showed decreased growth rates at 8 ppm (Jacobs and 

Forst, 1981). The same group reported gross liver pathology in male mice treated by oral gavage 

for 3 days with 0.5 ml of 64 ppm Na2SeO3. Hamsters (8/sex/group) treated with 0.1 

(unsupplemented), 1, 5, 10, or 20 ppm Na2SeO3 in the diet for 42 days showed histopathological 

changes to the liver (Beems and van Beek, 1985). Rats (6-8/group) treated in the diet with SeS2, 

Na2Se, Na2SeO3, or Na2SeO4 showed increased relative liver weights and/or decreased body 

weight gain at 10 ppm (for each compound) over a 5 week exposure (Dausch and Fullerton, 

1993). A 13-week drinking water study of Na2SeO3, and Na2SeO4 in rats and mice showed 

increased mortality, decreased body weights, and histopathological changes to the kidneys in rats 

and decreased body weight and decreased water consumption in mice (Abdo, 1994). Decreased 

body weights were observed in rats treated for 6 weeks in drinking water with 2 ppm Na2SeO3 

or Na2SeO4 (Palmer and Olson, 1974). Decreased percentage of live spermatozoa, altered sperm 

morphology, and decreased body weight gain were observed in rats (6/group) treated for 5 weeks 

with 2 ppm Na2SeO3 in the diet (Kaur and Parshad, 1994). Rats (7-12/group) exposed to 0, 4, 8, 

or 16 ppm Na2SeO3 in drinking water for 240 days showed alterations in testicular LDH and b-

glucuronidase activity at 4 ppm (Nebbia et al., 1987). Developmental toxicity endpoints were 
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examined in hamsters (5-10/group) exposed by oral gavage on gestational day 8 to Na2SeO3 and 

Na2SeO4 at concentrations ranging from 0 – 110 mmol/kg body weight (Ferm et al., 1990). 

Effects observed at 100 mmol Na2SeO3/kg included decreased fetal crown-rump length and 

increased percentage of abnormal litters. At 90 mmol Na2SeO4/kg, an increased percentage of 

abnormal litters was observed. Mice (10 or 14/group ) treated with 0, 3, or 6 ppm Na2SeO3 in 

drinking water from 30 days pre-gestation through gestation showed altered estrus cycle length, 

decreased fetal growth, and a decreased number of ossified vertebrae in offspring (Nobunaga et 

al., 1979). Sub fertility in males exposed to heat stress is well documented in sheep (Alliston, 

1976) and other mammals (Setchell, 2006). In general, ambient temperatures that surpass upper 

limits of thermo-neutrality result in reduced fertility, even if limits are only marginally exceeded 

(Paul et al., 2008). Sub fertility that is secondary to heat stress is characterized by testicular 

atrophy (Yin et al., 1997) reduced spermatogenic yields (Jannes et al., 1998), 

Animals 

Swiss Albino mice were bred at Department of LPM, Sri Venkateswara Veterinary 

University, Tirupati. Animals were maintained in polypropylene cages lined with paddy husk 

under a well regulated light and dark (12h:12h) schedule at 23 ±  1ºC. Animals were given food 

and water ad libitum. The mice feed was purchased from Kamadhenu Agencies, Bangalore, 

India. Healthy mice of 90 days age were selected for present study 

Experimental design 

Mice were divided randomly into two groups consisting of forty eight animals in each 

group. The animals in group 1 were allowed ad libitum access to tap water without sodium 

arsenite while the animals in group 2 were allowed ad libitum access to tap water containing 

sodium selenite (group 2, 3.0 mg Se/kg BW) for 10 consecutive days. Sodium Selenite 

purchased from S.D. fine chemicals (Mumbai, India) was used as a test chemical. The mice were 

allowed to were grown on normal diet and tap water (with out sodium arsenite) up to 30 days and 

used for experimentation. All animal procedures were approved by the Institutional Animal 

Ethics Committee. 
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Sampling 

Two blood samples were collected by cardiac dislocation into acid-washed polyethylene 

tubes at the beginning of the experiment (day 0) and subsequently on days 10, 20, and 30. One 

tube contained heparin as the anticoagulation agent for hematological parameter analyses, and 

the other tube was without anticoagulation, for measuring TBARS. 

TBARS Assay 

Sample Preparation  

A serum sample of 0.5 ml was mixed with 0.5 ml sterile distilled water in a labeled 1.5-

ml micro-centrifuge tube. A blank sample (for calibration) was also prepared by adding 2 ml of 

the reagent to 1 ml distilled water. 

Reagent Preparation  

Trichloroacetic acid (10%) (w/v), 0.375% thiobarbituric acid (TBA) (w/v), and 0.025 N 

HCl were mixed and heated gently until TBA was dissolved completely. 

Performing Assay  

Two milliliters of the reagent was added to each sample, and the microtubes were 

incubated in a boiling water bath for 10 min. Then they were placed at room temperature for 15 

min and centrifuged at 1,000×g for 10 min at 4°C. Finally, the supernatants were transferred to 

new labeled tubes, and absorbances of the samples were measured at 535 nm against a blank 

sample. Antioxidative activity was calculated by adding the malondialdehyde index (1.056 × 105 

M
−1

 cm
−1

). 

Hematological Parameter Assay 

Hematological parameters including red blood cell (RBC) count, packed cell volume 

(PCV) value, hemoglobin (Hb) concentration, and white blood cell (WBC) counts were 

measured by routine procedures (Jain NC, 1986). Hemoglobin was measured photometrically 

using the cyanomethemoglobin method, and PCV levels were determined using a 

microhematocrit centrifuge (12,000×g for 5 min). WBC measurement was conducted using the 
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manual standard method. Differential leukocyte counts were performed on routinely prepared 

Geimsa-stained blood films using the cross-sectional technique (Jain NC, 1993). 

Statistical analysis of the data 

The data were presented as mean ± SEM. Statistical analysis was performed using 

analysis of variance (ANOVA) followed by Dunnett’s test, using SPSS 10.0 version. 

Results 

TBARS 

The observed TBARS values in each group on different days of sampling are presented in 

(Table. 1), noted that there were no significant differences in the TBARS values of the two 

groups at the beginning of the experiment (day 0) and on the 10th day, but a significant increase 

had occurred in group 2 in comparison with the basal level on the 20th and 30th day (P < 0.05). 

In group 2 (sodium selenite), TBARS value was increased slightly on the 10th day as it reached 

from 0.125 ± 0.007 (day 0) to 0.146 ± 0.118 on the 10th day (P > 0.05). An ascending trend in 

TBARS value occurred on the 20th and 30th day and reached to 0.192 ± 0.047 and 0.199 ± 0.035, 

respectively (P < 0.05). A significant increase on the 20th day in comparison with day 0 (P =

0.013) and on the 30th day in comparison with day 0 (P = 0.002) was also seen. In the control 

group, there were no significant differences in the TBARS value on any of the sampling days, 

neither with the basal level (day 0) nor with each other. By comparing the means of the two 

groups together, it was determined that there were no significant differences in the TBARS 

values on the 0, 10th, and 20th day (P > 0.05), while in group 2, a significant increase in the 

TBARS values was seen just on the 30th day in comparison with the control group, with P =

0.003 and P = 0.011, respectively. 

The PCV and RBC Counts 

In the two groups, there were no significant differences in the PCV and RBC counts on 

any of the sampling days, neither with the basal level (day 0) nor with each other. 
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Number of WBC 

 In group 2 (sodium selenite) showed that there was a significant increase on the 10th and 

20th day in comparison to day 0 (the P value was 0.045 and 0.023, respectively), and unlike 

group 1, there was no significant difference in the 30th day in comparison to day 0. In the control 

group, there were no significant differences in the WBC counts on any of the sampling days, 

neither with the basal level (day 0) nor with each other. By comparing the means of the two 

groups together, it was determined that there were no significant differences in the WBC counts 

on day 0 (P > 0.05). while in group 2, a significant increase in the WBC counts was seen just on 

the 20th day in comparison with the control group (P = 0.047). 

The Neutrophil Counts 

Table.5 shows that the number of neutrophils in group 2 increased in the period between 

days 0 and 20, but this increase was more significant in the  group 2 (sodium selenite), there was 

significant increase on the 10th, 20th, and 30th days in comparison with day 0 (the P value was 

0.019, <0.001, and 0.003, respectively) and on the 20th day in comparison with the 10th day (P =

0.003). In the control group, there were no significant differences in the neutrophil counts on any 

of the sampling days, neither with the basal level (day 0) nor with each other. By comparing the 

means of the two groups together, it was determined that there were no significant differences in 

the neutrophil counts on day 0 (P > 0.05). The neutrophil counts in group 2 on the 20th and 30th 

day (the P value was 0.001 and 0.010, respectively) in comparison with the control group. 

Number of Lymphocytes 

Table 6. Shows that the number of lymphocytes in group 2 decreased in the period between days 

0 and 20, but this decrease was more significant in the sodium selenite group (the P value was 

<0.001 in each of the three groups). In group 2 (sodium selenite), there was significant decrease 

on the 10th, 20th, and 30th day in comparison with day 0 (the P value was <0.001, <0.001, and 

0.002, respectively) and on the 20th day in comparison with the 10th day (P = 0.003), and in 

group 2, there was significant increase on the 30th day in comparison to the 20th day (P = 0.047). 

In the control group, there were no significant differences in the lymphocyte counts on any of the 

sampling days, neither with the basal level (day 0) nor with each other, it was determined that 

there were no significant differences in the lymphocyte counts on day 0 (P > 0.05). The 
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lymphocyte counts showed a significant decrease on the 10th day in comparison with those in 

group 2 (P = 0.010) and the controls (P = 0.035) and in group 2 on the 20th and 30th day, in 

comparison with the control group, with P values of 0.002 and 0.010, respectively. 

Discussion 

Selenium is important for the control of oxidative stress and therefore the redox state of 

the cell, due to its incorporation as selenocysteine to GSH-Px (Segales J, 2005) and thioredoxin 

reductase (Yu HJ, 2005). Selenium, as an essential micronutrient in animals, has three levels of 

biological activities: (1) trace levels are required for normal growth and development, (2) 

nutritional and supra-nutritional levels can be stored, and homeostatic functions will be 

maintained, and (3) toxic levels can result in harmful effects (Hamilton SJ. 2004). TBARS in 

biological specimens, including lipid hydroperoxides and aldehydes, increase as a result of 

oxidative stress. Indeed, plasma concentrations of TBARS are an index of lipid peroxidation and 

oxidative stress. TBARS return to normal levels over time, depending upon the antioxidants 

(Armstrong D, 1998, Yagi A, 1998). In this study, in group 2 (sodium selenite), the TBARS 

value was in a high level till the 30th day. Therefore, in group 2, the return of TBARS to the 

basal level has been done with more delay. (Kumar et al. 2008) indicated that Se had no effect on 

serum total protein, albumin/globulin ratio, and SGPT and SGOT activities but could increase 

the capacity of the immune system to protect cells from free radical injuries. (Huang et al. 2003) 

showed that the elemental Se nanoparticles have significant effects on both the scavenging of the 

free radicals and the protection of DNA against oxidation, dependent upon size: the smaller, the 

better. The major result of increasing phagocytic activities of polynuclear cells, especially 

neutrophils, which are the first body defensive barriers, is an increase in oxidative pressure 

(Bernard P, 2000). Also, respiratory burst, which occurred in neutrophils, can release oxygen 

free radicals that play a major role in pathogenesis of foreign agents. When neutrophils interact 

with foreign agents, hundreds of times more oxygen may be released than in their resting state. 

This causes increasing activation of the NADPH oxidase enzyme on the cell surface. Toxic 

materials that are produced in neutrophils are severely destructive and cause neutrophil 

membrane destruction. Selenium admixtures can prevent destruction by elimination of toxic 

materials and free radicals and can reduce toxic material production of neutrophils, lipid 

peroxidation, and TBARS values (Bickhardt K, 1999, Fraga CG, 1987, Hodgson JC, 2006). 
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Zhang et al. 2005 indicated that nano-Se had a weaker interference effect than selenite on 

antioxidative balance in Se-deficient mice. Selenium, as the functional component of GSH-Px, 

protects the neutrophils and other blood components against peroxidative damage (Bickhardt K, 

1999). Fraga has mentioned that selenium deficiency can increase oxygen free radicals in body 

tissues (Fraga CG, 1987) the major negative effects of which are on the consistency of biological 

membranes and the performance of immunity cells (Lessard M,1991). The most important action 

Se is its antioxidant effects because it forms selenocysteine, part of the active center of the GPx 

(Levander OA, 1994, Sunde RA. 2001). GPx is the most important peroxidase for the 

detoxification of hydroperoxides and lipidic hydroperoxides at the level of the cytosol and 

mitochondrial matrix (Dong ZJ. 2000, Hayes JD, 2005). What should be noted about the changes 

in hematological parameters is the effect of selenium on survivability of the RBCs (Radostits 

OM, 2007). Fraga and Lessard have recognized selenium deficiency as a factor in preventing the 

activity of glutathione peroxidase and increasing the free oxygen radicals in the tissues such as 

RBCs, which leads to increase the oxidative damage of the tissues (Fraga CG, 1987, Lessard M, 

1991). Although the role of selenium in increasing the resistance of the RBCs has been proved 

and its deficiency has been mentioned as a factor in anemia production, this effect has not been 

significant when studying the hematological profile in the present study, and the number of 

RBCs and the hematocrit value in the group getting nano-selenium have been a little more than 

group 2 (sodium selenite) and the control group, but not statistically significant. It should be 

mentioned about the changes in the number of neutrophils, lymphocytes, and WBCs, that the 

type of body immunity system response and the leukogram changes would be different 

depending on the kind of animal, individual differences, the kind of animal's nutrition, the grade 

of the animal's involvement, the presence of stress, etc. (Nandra RK. 1997). Another conclusion 

that has been obtained about the effect of selenium on blood cells is increasing the number of the 

cells (WBCs and neutrophils) and maintaining them in a high level for a longer period of time, so 

that nano-selenium has affected more severely than sodium selenite. The cause is the role of 

selenium as an anti oxidant and its ability to take care of body cells against antioxidative 

damages (Bickhardt K, 1999). The researchers know selenium deficiency is an effective factor 

on the reduction of the lymphocyte reproductive potency and mention that the importing receptor 

of transferrin (which is effective in the reproduction of lymphocytes) will be reduced in the 

animals having selenium deficiency (Pighetti GM, 1998). So, the researchers believe that 
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selenium deficiency results in the weakness of immunity system by preventing the lymphocytes 

reproduction (Lessard M, 1992). What should be noted here is that in all of the mentioned 

researches, selenium has played a role as an additive factor in increasing the lymphocyte 

reproduction, but according to the results of the present research, the number of lymphocytes has 

been decreased until the 20th day of responding  sodium selenite. To analyze this event, the role 

of neutrophils as the first defensive barrier of the body should be noted. An external material can 

activate specified immunity system when it passes through the intrinsic immunity barrier and is 

given to specified immunity system as an antigen, therefore not increasing the number of 

lymphocytes in the present study can be related to significant increase in the number of 

neutrophils and not encountering of the lymphocytes with any kind of stimulant factor.  

Conclusions 

Based on all the information mentioned regarding the role of selenium, we can say that these 

materials can be important factors in increasing the resistance and the defensive ability of the 

intrinsic immunity in mammals. The increase in TBARS value is longer and more severe when 

caused by sodium selenite, which shows the better antioxidative effects of selenium. Since, in 

mice, selenium was found to be toxic and less bioactive. Sodium selenite use in treatment instead 

of other forms of the element may be recommended. 

Table 1: The changes in mean + SD of TBARS value in each of the groups during the           

different days of sampling 

Sampling days Control Group 2 (sodium selenite) 

0 0.124 ± 0.007 0.125 ± 0.007 

10 0.139 ± 0.012 0.146 ± 0.118 

20 0.144 ± 0.027 0.192 ± 0.047
*
 

30 0.141 ± 0.018 0.199 ± 0.035
*,***

 

P value >0.05 <0.05 

*P < 0.05, significant increase to day 0; **P < 0.05, significant increase to day 10; ***P < 0.05, 

significant increase to the control group 
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Table 2: PCV counts (means ± SD) in each of the groups during the different days of   sampling 

Sampling days Control Group 2 (sodium selenite) 

0 30.00 ± 2.551 30.400 ± 1.517 

10 30.401 ± 3.647 30.800 ± 2.959 

20 29.402 ± 3.050 31.602 ± 3.787 

30 29.200 ± 3.706 28.400 ± 3.291 

P value >0.05 >0.05 

 

Table 3: Red blood cell counts (means ± SD) in each of the groups during the different days of 

sampling. 

Sampling days Control Group 2 (sodium selenite) 

0 10.669 ± 0.853 10.829 ± 0.492 

10 10.822 ± 1.260 10.902 ±0.935 

20 10.526 ± 1.040 11.226 ± 1.248 

30 10.480 ± 1.184 10.220 ± 1.117 

P value >0.05 >0.05 

 

Table 4: White blood cell counts (means ± SD) in each of the groups during the different days of 

sampling 

Sampling days Control Group 2 (sodium selenit) 

0 7,445 ± 602.495 7,425 ± 449.444 

10 7,569 ± 795.613 8,389 ± 785.493* 

20 7,425 ± 521.536 8,545 ± 931.665*,** 

30 7,504 ± 768.115 8,100 ± 768.115 

P value >0.05 <0.05 

*P < 0.05, significant increase to day 0; **P < 0.05, significant increase to the control group. 

Table 5: Neutrophil counts (means ± SD) in each of the groups during the different days of 

sampling. 

Sampling days Control Group 2 (sodium selenite) 

0 34.200 ± 2.864 32.401 ± 1.817 

10 35.10 ± 7.00 36.800 ± 3.701* 

20 36.400 ± 1.517 55.200 ± 8.289*,**,**** 

30 34.400 ± 2.510 44.600 ± 6.387*,**** 

P value >0.05 <0.05 

*P < 0.05, significant increase to day 0; **P < 0.05, significant increase to day 10; ***P < 0.05, 

significant increase to group 2 (sodium selenite); ****P < 0.05, significant increase to the control 
group. 
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Table 6: Lymphocyte counts (means ± SD) in each of the groups during the different days of 

sampling. 

Sampling days Control Group 2 (sodium selenite) 

0 63.800 ± 2.588 65.400 ± 0.894 

10 63.200 ± 6.723 59.800 ± 2.168* 

20 60.800 ± 2.775 41.800 ± 9.230*,**,***** 

30 62.600 ± 2.881 52.400 ± 6.107*,***,***** 

P value >0.05 <0.05 

*P < 0.05, significant reduction to day 0; **P < 0.05, significant reduction to day 10; ***P < 0.05, 

significant increase to day 20; ****P < 0.05, significant reduction to group 2 (sodium selenite); *****P <

0.05, significant reduction to the control group 
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