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Abstract: 

 Establishing the extent to which specific metabolic inter conversions of selenium 

compounds are tissue- or organ-specific, or ubiquitous, will provide a more detailed model for 

selenium handling on a whole-body level, including identification of the molecular forms in 

which selenium is transported between the tissues; the view that SePP produced in the liver is the 

major circulating from of selenium is substantiated by robust evidence, but it is likely that other 

selenoproteins, or other forms of selenium, are also important  transported forms, perhaps with 

some element of tissue specificity with respect to production and uptake. In the present 

investigation upon exposure to selenium, all the organs tested showed significant increases in 

selenium content 
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______________________________________________________________________________ 

Introduction: 

Plasma selenoprotein P (SePP) is the major circulating transport form of selenium, 

accounting for the majority of selenium in plasma [up to 60% (Hill KE, et al., 1996)], and is 

responsive to changes in level of dietary exposure (Duffield AJ, et al., 1999, Hurst R, et al., 

2010, Xia Y, et al., 2005). In humans, full-length SePP is a glycosylated protein of 366 amino 

acids. Approximately two-thirds of the molecule (amino acid residues 1–244) is folded into an 
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N-terminal domain that includes one selenocysteine residue, whereas the smaller C-terminal 

domain includes nine selenocysteines, providing the selenium transport capacity (Burk RF and 

Hill KE 2009). Thiol-redox function has been attributed  to the N-terminal domain, based on the 

presence of a thioredoxin fold and on measured functional properties (Saito Y, et al., 1999, 

Takebe G, et al., 2002). Truncated isoforms of SePP have been described (Burk RF and Hill KE 

2009) and in humans two major forms resolve as proteins with different molecular mass (~50 

and ~ 60 kDa) on SDS-PAGE. The relative ratio of the two isoforms has been reported to be 

influenced by genotype with respect to two single nucleotide polymorphisms (SNPs) in the SePP 

gene, the effect of which was abrogated under conditions of selenium supplementation (Meplan 

C, et al., 2009). SePP synthesis is reduced under conditions of dietary selenium deficiency and 

plasma concentrations fall (Burk RF and Hill KE 2009).  

The phenotypic features of SePP knockout mice are consistent with a role in systemic 

selenium transport. These features include reduced body selenium content and reduced 

concentration in some tissues, with accompanying changes in the activity of selenoproteins (Hill 

KE, et al., 2000, Schomburg L, et al., 2003). A noteable exception is the thyroid gland, for which 

mechanisms for prioritization of selenium supply (see section V.A.2) appear to include SePP-

independent supply of selenium (Schomburg L, et al., 2003). Although SePP is expressed in 

most tissues, the current model is that SePP synthesis in the liver incorporates selenium into 

SePP for distribution to other tissues (Renko K, et al., 2008). Local SePP biosynthesis appears to 

be important in protecting the brain against selenium loss under selenium-deficient conditions 

(Schweizer U, et al., 2005). Uptake of SePP from the plasma into tissues, including testis, 

kidney, and brain, is emerging as a receptor-mediated process. For example, mouse Sertoli cells 

were observed by immunohistochemistry to contain SePP1-positive vesicles, and apolipoprotein 

E receptor-2 (apoER2) was found to be associated with SePP in preparations of mouse testis 

(Olson GE, et al., 2007). Another member of the lipoprotein receptor family—megalin (Lrp2)—

is believed to mediate SePP uptake from the glomerular filtrate in the kidney (Olson GE, et al., 

2008). In summary, the form in which absorbed dietary selenium enters the portal circulation 

appears to have received little attention, and is likely to vary depending on the dietary source 

(e.g., organic or inorganic).  



International journal of advanced scientific and technical research                          Issue 3 volume 3, May-June 2013                  

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

RSPUBLICATION, rspublicationhouse@gmail.com Page 398 
 

The scheme proposed for the absorption and metabolic inter conversion of selenium 

compounds  reveals multiple potential points of interaction with other molecules and or 

processes that may lead to influences of selenium on health and disease and so provide important 

targets for future research. Membrane transport proteins that are involved in the absorption of 

dietary selenium should be identified, and potential interactions with dietary components and 

oral pharmaceuticals investigated to aid the development of dietary recommendations and health 

policy. Establishing the extent to which specific metabolic interconversions of selenium 

compounds are tissue- or organ-specific, or ubiquitous, will provide a more detailed model for 

selenium handling on a whole-body level, including identification of the molecular forms in 

which selenium is transported between the tissues; the view that SePP produced in the liver is the 

major circulating from of selenium is substantiated by robust evidence, but it is likely that other 

selenoproteins, or other forms of selenium, are also important  transported forms, perhaps with 

some element of tissue specificity with respect to production and uptake. Notable in this context 

is the form in which selenium leaves the intestinal enterocyte and in which it is presented to the 

liver, ultimately for incorporation into SePP. While receptor-mediated endocytosis, involving 

specific receptor molecules, is emerging as the mechanism for uptake of SePP in specific tissues, 

the mechanisms involved in delivery of selenium to the tissues in general remains unknown. A 

good understanding of selenium metabolism and transport on a whole-body level is essential if 

research aimed to establish the relationships between selenium, health, and disease is to be 

optimally targeted, so these gaps in knowledge should be addressed as a matter of priority.  

Materials and Methods: 

Animals:  

Swiss Albino mice were bred at Department of Zoology, Sri Venkateswara University, Tirupati. 

Animals were maintained in polypropylene cages lined with paddy husk under a well regulated 

light and dark (12h : 12h) schedule at 28 ± 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 

 



International journal of advanced scientific and technical research                          Issue 3 volume 3, May-June 2013                  

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

RSPUBLICATION, rspublicationhouse@gmail.com Page 399 
 

 Experimental Design:  

Mice were divided randomly into two groups consisting of 15 animals in each group. The 

animals in group 1 were allowed ad libitum access to tap water without sodium selenite while the 

animals in group 2 were allowed ad libitum access to tap water containing sodium selenite 

(group 2, 1.5 mg Se/kg BW) for 30 consecutive days. Sodium Selenite purchased from S.D. fine 

chemicals (Mumbai, India) was used as a test chemical. All animal procedures were approved by 

the Institutional Animal Ethics Committee at Sri Venkateswara University. 

Selenium Analysis: 

The animals were sacrificed after completion of 30 days of exposure period using 

chloroform anesthesia. The tissues namely, liver, kidneys, brain, testes and accessory sex organs 

were removed immediately after sacrifying the animals. The tissues were rinsed with chilled 

saline to remove the blood and blotted dry on a blotting paper to remove all moisture and 

weighed accurately, using Shimadzu electronic balance (model No: BL-220H), to the nearest 

milligram and immediately stored in a freezer.  

Seleinium levels in liver, kidney, testes and brain were estimated according to the method 

of Ballentine and Burford (1957). To 100 mg of tissue, 1 ml of concentrated nitric acid was 

added, followed by 1 ml of perchloric acid. The sample was then digested over a sand bath until 

the solution became clear and yellow in colour. If the colour of the digest was brown, more nitric 

acid and perchloric acid were added and the digestion was repeated. The digest was made upto 

the known volume with deionized water. Aliquots of this were used to estimate arsenic by using 

atomic absorption spectrophotometer (Perkin-Elmer model No. 2380).   

Results and Discussion: 

Mice exposed to selenium (1.5 mg sodium selenite) through drinking water for a period 

of 30 days caused significant accumulation of selenium in the different tissues, when compared 

to that of the controls (Table.1.). The increasing order of selenium accumulation is as follows in 

various organs of mice. 



International journal of advanced scientific and technical research                          Issue 3 volume 3, May-June 2013                  

Available online on   http://www.rspublication.com/ijst/index.html                                                    ISSN 2249-9954 
 

RSPUBLICATION, rspublicationhouse@gmail.com Page 400 
 

Brain<Testes<Liver<Kidney 

In the present investigation upon exposure to selenium, all the organs tested showed 

significant increases in selenium content (Fig. 1.). This metalloid accumulation in tissues might 

be the result of arsenic binding to the macromolecules in the tissues or greater cellular uptake. 

Arsenic was found to be present in tissues of control as well as exposed mice. An increase in 

arsenic content was noticed in the tissues of the experimental mice. The presence of arsenic in 

tissues of normal animals may be due to the consumption of food, water and air contaminated 

with the traces of this universally distributed metal in the environment (Krishnamurthy and 

Vishwanathan 1991). 

For selenite and selenomethionine, a significant elevation of the Se content could be 

observed at 2 h in the serum, liver and pancreas of rats after 20 μg Se/kg BW orally 

administration (Suzuki, K.T. et al., 2006) . With BBSKE, the tmax was estimated (6.0±2.0) h 

after 30 mg/kg BW oral administration in beagle dogs, and the Se in the plasma rose from 60 

ng/mL to (510±280) ng/mL (Cmax) in 4 h, about an 8fold increase (Zhou, H.Y. et al., 2007) . 

Following the method for Ethaselen, we sacrificed the mice 4 h after last administering with an 

expectation that the Se content was at a plateau in the serum and was distributed thoroughly 

among the organs. After four consecutive daily oral administrations, the Se content was elevated 

in the pancreas, stomach, intestine, colon, liver and lung and there was no difference between the 

two dosages. The brain, heart, kidney and testes did not accumulate Se. Tumor enriched Se 

gradually, which is in agreement with that selenoorganic compounds such as Ebselen could not 

incorporate into the Se metabolic system [Wendel, A. et al., 1984, Müller, A. et al., 1988) . This 

finding indicates that WB and other analogues of Ebselen with a selenzole ring structure only 

incorporate into the selenium metabolism pool fractionally. This is consistent with the acute 

toxicity test, which shows an oral LD50 of more than 5.0 g/kg BW in the mouse in both Ebselen 

and BBSKE (Müller, A. et al., 1988, Xing, F. et al., 2008), while the LD50 is approx. BW (~7 

mg/kg) for selenite, of which more than 80% would be absorbed into the Se metabolism system 

(WHO, 1987). Most of the methylated Semetabolites were excreted through the lung and kidney 

and thus were more hydrophilic and less toxic (Francesconi, K.A., 2004). Yan et al. examined 

BBSKE distribution in a number of tissues after a long term feeding trial. Nine tissues were 
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analyzed for BBSKE and its metabolites. One finding was that the highest level of selenium was 

found in the liver and spleen (P<0.05 when compared to the control) [Yan, J. et al., 2004] , 

suggesting these two organs are the potential targets. High levels of selenium were found in the 

brain, Liver, Kidney and Testes of experimental animals. Herein, the results demonstrated that 

multiple tissues accumulate selenium. The accumulation of selenium in the brain (about 0.108 ± 

0.023, 1.572 ± 0.02 μg/g tissue) and Liver (about 0.30 ± 0.0019, 0.89 ± 0.014 μg/g tissue) was 

higher than the control mice, whereas the distribution in the kidney, brain, spleen and liver was 

similar. The content of selenium in most tissues (Brain, liver, kidney and testes) increased 

greatly (P<0.0001). Therefore, selenium distributed in more tissues and gets accumulated.  

The results of the present study demonstrated that the sodium selenite exposed mice 

accumulate Selenium in different organs, which exerts its toxicity by affecting physiological and 

biochemical parameters. Thus, it can be concluded that accumulated selenium exerts adverse 

effects on liver, kidneys, testes and brain and disturbs the Nervous system and act as neurotoxin, 

metabolic activities and reproductive performances in mice. 

Table: 1. Levels of selenium (Se) in kidney, liver, testes and brain tissues of control and 
sodium selenite exposed mice 

Tissues Control Sodium selenite t – test 

 
Kidney 

 
0.33 ± 0.0079 

 
1.04** ± 0.0022 

 

 
p<0.0001 
t=219.32 

 
Liver 

 
0.30 ± 0.0019 

 
0.89** ± 0.014 

 

 
p<0.0001 
t=130.42 

 
Testes 

 
0.749 ± 0.009 

 
1.249** ± 0.011 

 

 
p<0.0001 
t=117.67 

 
Brain 

 
0.108 ± 0.023 

 
1.572* *± 0.020 

 

 
p<0.0001 
t=161.93 

Values are mean ± S.D. of 12 animals. Values in the parentheses are percent increase from 
control. Values are significantly different from control at * p<0.05;** p<0.0001. 
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Fig.1: Levels of selenium in brain, liver, kidney and testes tissues of control and sodium selenite 

exposed mice. 
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