
INTRODUCTION

Selenium is an essential trace metal for human and

animals. The National Academy of Sciences recommends 200

µg of selenium per day in the diet of human adult. The role of

selenium in the body has not been completely elucidated.

However, selenium has been found to be essential for formation

and activity of glutathione peroxides enzyme. This substance

plays role in the immune system of the cell.

The enzyme is necessary to protect the body against

inflammatory agents, mutagenic agents and carcinogens. It

also protects the tissues from oxygen induced damage and is

necessary for production of viable sperm in the male. Selenium

has been found to be protective when the toxic heavy metals

are consumed or breathed1.

Research efforts have identified groups of people with

low selenium intakes and presumed deficiency based on low

blood selenium levels. Inhabitants of New Zealand, Finland2

and China3, often have low blood selenium.

Individuals with therapeutic diets low in selenium4, people

undergoing parenteral administration5 and alcoholics with

cirrhosis6 can also be selenium deficient. Epidemiological

studies have shown that low blood selenium levels have been

linked to increased incidence of cancer7,8 and heart disease9-11.

Thus, it may be necessary to supplement the human diet

with selenium in ideally the most bioavailability form of

selenium. Approaches to the determination of bioavailability
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of physiologically important levels of selenium have been

diverse and have yielded data of uncertain significance. One

factor that contributes to this variation is the fact that selenium

occurs in so many different chemical forms: SeO in elemental

selenium, Se4+ in H2SeO3 2-(selenite) Se6+ in H2SeO3 2-

(selenites) and Se2+ in selenomethionine complex or incorpo-

rated in protein be replacing sulphur in sulphur containing

amino acids. Studies using species specific criteria such as

oxidative diathesis or pancreatic fibrosis12,13 in chicks have also

yielded diverse and highly variable data. For instance, both

criteria indicate a superior availability of plant over animal

selenium source, but a very low availability of selenomethionine

complex was found for protection against oxidative diathesis

and a very high availability for protection against pancreatic

fibrosis. Variation was wide in determining the effectiveness

of a given selenium source fed at different levels (non-linear

response) and fed at the same levels in different experiments.

However, in all cases, selenite was the most available form of

selenium. A good slope ratio assay has been developed relating

plasma glutathione peroxidase activity to selenium intake in

selenium depleted chicks. Selenite was the most available

followed by selenomethionine complex, fish male, corn male

and soybean male14.

Comparatively less data occurs in the literature concerning

the human bioavailability of different forms of selenium. A

New Zealand study showed that selenomethionine showed

more complete absorption, greater retention and smaller
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endogenous urinary and faecal losses than selenium from

selenite or mackerel15,16 human dietary study17 which monitored

urinary selenium concluded that the selenium in dairy products

and eggs is more readily to treatment of selenium deficiency

in men with low selenium status as measured by plasma18.

Selenium in the present study was undertaken to investigate

the available selenocystine complex in human supplementation.

EXPERIMENTAL

Ten normal subject 6 males and 4 females, aged between

18-30 volunteered with informed consent. They collected a

24 h blank urine sample before the study. Each subject appeared

2 h after eating breakfast. The selenium (200 mcg) of

selenocystine complex was drunk in l00 mL of a 10 % glucose

solution. First one form was given, then 90 days later the other

from was ingested. Capillary blood samples were taken at 0,

1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4.0 h. A 24 h urine sample was

collected following 500 ºC overnight ashing of blood or urine

with magnesium nitrate ashing acid.

The samples were reconstituted nitric acid and the selenium

measured by using flameless atomic absorption spectropho-

tometer according to the AOAC method19. Determination of

model HGA2000. Argon gas (99.999 % purity) was used as a

purge gas at flow rate of 50 mL/min, argon gas flow was main-

tained continuously through drying and charring step and gas

stop mode was used during atomization stage. The auto sample

procedure was used for dispensing samples into graphite

furnace. Instruments setting and working condition for deter-

mination of Se are wavelength 196 nm, lamp current 16 mA,

volume of sample 10 µL, argon as sheathing gas, dry time 30

min, drying, ashing temperature 1000 ºC, atomization temp.,

2000 ºC and atomization time 3 s.

Spiked serum: Accuracy and precision of the analytical

method were studied by spiking drug free serum with

selenocystine complex dissolved in 0.01 M phosphoric acid

to give final concentration of 20, 50 and 90 ng/mL.

Recovery: For recovery experiments, selenocystine

complex dissolved in 0.01 M phosphoric acid was added to

serum to give a final concentration of 20, 50 and 90 ng/mL.

after incubation at 37 ºC for 30 min., selenocystine complex

was extracted as described above.

The recovery of selenocystine complex in serum were

between 86 % at concentration below 20 ng/mL and 96.5 %

for concentration 90 ng/mL as shown in Table-1.

TABLE-1 
RECOVERY AND PRECISION OF SELENOCYSTINE COMPLEX 

Sample Drug added 
(ng/mL) 

Drug found 
(ng/mL) 

Recovery  
(%) 

Spiked serum 20 17.2 86.0 ± 8.6 

 50 46.60 93.2 ± 3.2 

 90 86.04 95.6 ± 3.8 

 
RESULTS AND DISCUSSION

The average blood concentration before testing (o h) was

42.4 ± 23.0 for selenocystine complex. A plot of the average

selenium concentration vs. time for selenocystine complex is

shown in Fig. 1. The area under each subjects curve was measured

by planimeter and the result are given in Table-2.
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Fig. 1. Concentration time-curve of selenocystine complex in blood

TABLE-2 
AREAS UNDER THE BLOOD CONCENTRATION TIME  

CURVES (ARBITRARY UNITS) SUPPLEMENT 

Subject Sex Selenocystine complex 

1 F 635 

2 F 699 

3 F 766 

4 F 578 

5 M 772 

6 M 724 

7 M 800 

8 M 691 

9 M 820 

10 M 558 

•P < 0.001    704 ± 90.4 

 
The changes in blood selenium from the baseline (0 h)

for each subject were measured and the average results in

Table- 3. The selenocystine complex group had a significantly

greater concentration after 1 h.

TABLE-3 
CHANGES IN AVERAGE BLOOD CONCENTRATION  

(ng/mL) FROM BASELINE 

Time (h) 
suppl. 

1 1.5 2.0 2.5 3.0 3.5 4.0 

Concentration 
(ng/mL) of 
selenocystine 

72.7 135.3 110.1** 56.4* 24.2 3.8 4.9 

Standard 
deviation (±) 

31.0 40.3 49.0 36.1 15.4 8.6 4.8 

*Significantly greater P < 0.05; **Significantly greater P < 0.01 

 
The results are shown in the Table-3. The changes in

selenocystine complex level in blood were decreased sharply

for selenocystine complex after 1.5 h of maximum concen-

tration selenocystine complex was an amino acid chelate has

good bioavailability study. If the selenium is in a chelate form,

then it must be very stable and is in competition with chelating

cellular acceptor sites on the mucosa or other tissues20 or it

may be the +4 oxidation state as selenium dioxide, which is
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the commonly used and least expensive form of selenium. The

selenocystine complex in which the selenium is probably

covalently bound to amino acid (cystine) in the -2 state had

the most bioavailability.
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