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Abstract

The study was derigned to evaluate the accumulation of arsenic in different tissues and the effect of selenium supplement to
counteract the changes of arsenic levels in rat model. Adnlt rats of rame age and weight were divided into five groups and housed
in individual cages. Group A’ war considered as control having normal diet and water ad lbitune. Growp 'B' received arsenic
tricxcide solntion orally at the dose of 0.4 mg/ kg body wt. for three months. Group "C' received selenometbionine at 20ug single
dose daily for three months mixed with normal diet. Group "D" received arsenic added water for two months and then arsenic free
waler for last one month. Group 'E' received arsenic added water for two months and then seleninm added diet for last one
month. Total As concentrations in liver, spleen, kidney, beart, lungs, intestine and brain were estimated by spectropbotomseter
uging SDDC-arsine complex. The total Ar concentrations in Growp 'B' were found significantly (P<0.001) bigher in
compparison to control After receiving seleninns-added diet for one month, tisswe s lkvels were reduced comparing fo the arsenic
intocicated Group. The role of seleminm was particularly evaluated by comparing the values to the group without having
seleninnr-added diet after arsenic aconmulation and selenivm was found to be effective in reducing the accummlation of arsemic in

different tissues of rat after ensuring arsenic free water.

Introduction

Exposure to arsenic adversely affects muldple
organ systems. Following ingeston, arsenic is
absorbed and distributed widely to almost all
assucs of the body eg liver, spleen, kidaey,
heart, lungs, intestine, brain, muscle and thyroid
gland'. The rtoxicity of arsenic compound
depends on the amount, duration and the
chemical and physical form of arsenic eg
trivalent and inorganic arsenic is more toxic
than pentavalent and organic arsenic’. The
adverse health effects of arsenic may be
ransferred to the gencradons to come, as the
trans-placental crossing has been
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demonstrated in both experimental animals and
human®. Moreover, the people already ingested
arsenic contaminated warter throughout the
unknown years is highly vulnerable to various
diseases including cancers to various extant.
Therefore, it becomes obvious to search for a
curative treatment to reduce accumulation of
arsenic in vanous organs.

Selenium is an essential clement needed in trace
amount for the biosynthesis of many enzymes
playing vital role in oxidadve function. It cannot
be synthesized within the body and must be
supplied exogenously through food. Clinical
deficiency disease responsive to selenium in
human beings is Keshan disease, a
cardiomyopathy observed in china. Low plasma
selenium levels also have been noted in colonic,
gastric and pancreatic carcinoma, cirrhosis,
burns and kwashiorkor. Premature infants and
adults sustained on parenteral or enteral
solutions devoid of
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selenium are at risk of deficiency characterized
by cardiomyopathy, growth retardation, cataract
formation, abnormal placenta retention,
deficient spermatogenesis, and dystrophic
changes in skeletal muscle’, In paticnt with
black-foot disease, selenium concentration was
reported to be decreased in comparison to the
normal’,

It is well documented that arsenic, gold,
platunum significantly influences the fate of
exogenous seclenium, whereby they may
adversely affect the availability of this essenual
element for the synthesis of sclenoenzymes”.
Arsenic and sclenium are the metalloids with
similar chemical properties and metabolic fates.
Therefore, selenium is an important element for
the synthesis and activity of the cnzymes
inhibited by arsenicals.

Methodology

The study was carried out at the Department of
Pharmacology and Toxicology, Bangabandhu
Sheikh Mujib Medical University (BSMMU).
Forty adult Long Evans rats of same age,
weighing 230-250 gm. were divided in to six
groups and housed in individual cages with
proper matting in 12 hours of light and dark
schedule. Group A received de-ionized water
and normal diet ad libitum for three months
and considered as control. Group B received
arsenic (tri-oxide) added disulled water ac the
dose of 400 ug/kg body wt./day orally for three
months and considered as arsenic intoxicated.
Group C received selenomethionine at the dose
of 20 ug daily mixed with normal diet’. Group
D received arsenic added water for two months
and arsenic-free water for last one month and
normal diet. Group E received arsenic added
water for two months followed by selenium-
added dict for last one month.

The sclenomethionine was obuined from
"Selenomax™ connaining high selenium yeast
rich in L-selenomethionine. All the rats were
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sacrificed on the 91st day and liver, spleen,
kidneys, heart, lungs, intestine and brain were
collected and preserved.

Concentrations of arsenic were estimated after
digesuon of specimen tssucs with strong acids.
The rivalent inorganic arsenic was reduced 1o
arsine (AsH,) after treated with zinc in strong
acid soluton in an arsine generator. The arsine
was then passed through a scrubber containing
glass wool moistened with lead acetate and into
an absorber tube containing Silver Diethyl
Dithio Carbamate (SDDC) dissolved in
pyridine. The arsine reacted with the silver sale,
forming a soluble red complex suitable for

photometric measurement *’,

Results

Concentrations of total arsenic in dssues:

After 90 days of drinking arsenic added warer,
the mean (£SE) arsenic level in the rats of
'Group B' were increased significanty (P<0.001)
in comparison to 'Group A' (control) in all the
tissues examined. Highest level was found in the
spleen 54.2 pg/gm of tissue and the lowest level
in the brain 16.0 pg/gm of tssue. In the rats of
'Group C', which were fed on sclenium added
diet without arsenic added water; there were no
significant changes in arsenic levels in
comparison to the control.

Tissue arsenic levels were found reduced in rats
of 'Group D' after getting normal diet and
arsenic-free water for the last 30 days after
intoxication. In the rats of 'Group E' that were
weated with selenium added diet for last 30 days
after arsenic intoxicadon, the concentrations of
arsenic were found significandy (P<0.001) lower
in all seven organs in comparison to ‘Group B'
and 'Group D'. In every group the tissue
distribution pattern of arsenic is almost similar
with highest accumulation in the spleen and
lowest in the brain (Table I, Fig).
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Table L. Concentration of total arsenic in pg/gm of tissue in different organs

Nate: Group-A = normal diet and water. Group-B = normal dict and arsenic added for three
months. Group-C = selenium added diet for three months. Group-D = arsenic added water
for two months and normal diet and warer for last one month. Group-E = arsenic added

water for two months and selenium added diee for last one month.

n = number of animal (rat)
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Fig : Trend of reduction of accumulated total arsenic in different tssues with or without

selenomethionine over arsenic-free water,
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Discussion

The interacdon between arsenic and selenium
was reported by Levander as arsenite stimulated
the excretion of sclenium in to the bile, so did
selenite sumulated the excretion of arsenic.
Kenyon er al reported in 1997 that arsenic and
seleninum might combine in liver o form
'detoxification conjugate’ and enhance biliary
cxcreton. Moreover, arsenic and selenium are
mctalloids with similar chemical properdes that
may compete for a common sulfhydryl (-SH)
group, So it is possible that arsenic elimination
is delayed in selenium deficieney becausc there
could be more target -SH groups for arsenic to
react with’. According to the cellular
mechanism of arsenic toxiecity, it is almost
evident of the inactivation or suppression of
antioxidant enzymes containing selenium and
glutathione as a structural component or co-
factor i.e. glutathione peroxidase, glutathione
reductase, methyl transferase etc. Selenium acts
as an acceptor of biogenic methyl groups and is
involved in the detoxification of metals and
certain xenobiotics'?, In an experiment on rat, it
was observed thar the heparic glutathione
peroxidase activity was depressed following
selenium deficiency which is a vital antioxidant
enzyme involved in arsenic induced toxicity!!.
This enzyme activity was restored completely
after supplementation of 40 ppm dietary
selenium in a study by Ip and Ganther'2. In this
study accumulation of arsenic in dssues were
reduced after supplementation of selenium that
may correlate the restoration of enzyme actvity
to detoxify arsenic. In this study, the highest
amount of arsenic is found accumulated in
spleen followed by lung, kidney, heart, intestine,
liver, and brain. This finding has similarity to the
observations of Gregus and Klassen (1986)
except for kidney in which arsenic was found in
highest amount.

From this smudy it can be assumed that
though only arsenic-free water showed to
decrease the concentrations of accumulated
arsenic in different tssues but the
supplementation of selenium along with the
arsenic-free warer was stadstically more
significant (P<0.001) in reduction of arsenic
levels.
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Conclusion

From this study it can be concluded thar arsenic
can be accumulated in almost all vital organs of
the body namely liver, spleen, kidney, heart,
lungs, intesune and brain. It can also be
concluded that the dietary supplementation of
sclenomethionine may be considered as an
important adjunct in reducing tssue arsenic
levels even after ensuring arsenic free warer.
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