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Abstract: The present study was undertaken for the detection of arsenic in different organs or tissues in an
experimentally induced arsenicosis affected adult Newzealand white rabbits. The experiment was carried out on
a total of 30 (01 month old) adult Newzealand white rabbits. Experimental arsenicosis were developed in rabbits
by oral administration of arsenic trioxide alone and along with tannic acid, di-sodium hydrogen phosphate
(DSHP), alum and As contaminated water after filtration using SCIF bed along with alum. For this, the rabbits
were randomly divided in to six (6) equal groups (A,B,C,D,E & F) at the ratio of three males and two females in
each group, rats of group A was kept as control without giving any treatment, rabbits of group B received
arsenic trioxide@2100ppm, group C received arsenic trioxide @ 100ppm plus tannic acid @100ppm, group D
received arsenic trioxide @ 100ppm plus di-sodium hydrogen phosphate (DSHP) @100ppm, group E received
arsenic trioxide @100ppm plus alum @2100ppm orally daily for 60 days in all cases and group F received
alum@100ppm in SCIF-bed filtrated water orally daily for 60 days. The different organs and tissues of both
dead and sacrificed rabbits (Liver, kidney, heart, Lungs spleen, stomach, muscle and skin) were collected for
detection of arsenic. Arsenic was detected qualitatively by Reinsch test, semiquantitatively by Merck Arsen test
kit. The distribution of arsenic concentration was highest in liver and lowest in skin. It has been concluded that
arsenic were deposited in different organs or tissues of rabbit in an experimentally induced arsenicosis as like as
natural occurrence.
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1. Introduction

The peoples of Bangladesh have been suffering from serious public health problem arising from drinking
arsenic contaminated ground water (Khalequzzaman et al., 2005). Nearly 62, out of 64 districts of the country’s
tube wells contain dangerous levels of inorganic arsenic, tube wells, which are serving as main sources of water
for drinking and cooking purposes. People who are drinking this inorganic arsenic contaminated water are
developing various pathological manifestations in their bodies (Saha, 1984). Manifestation starts from hyper
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pigmentation of the skin and mucous membrane and leads to death from mutation of cells in the body. The
general populations are exposed to arsenic through drinking water, dust, fumes, and dietary sources. Arsenic is
ubiquitous in the biosphere and occurs naturally in both organic and inorganic forms in water, food, soil, dust,
wood and other materials (Friberg et al., 1986; Lau et al., 1987). Inorganic arsenic is more toxic than organic
arsenical compounds and arsenic trioxide is more toxic than arsenic pentoxide (Clarke et al., 1981). Arsenic is
stored mainly in liver, kidney and spleen, and most of it is excreted through urine and if the salt is not readily
absorbed, much of it is eliminated in the feces (Selby et al., 1974). Chronic arsenic exposure in the range of
0.01-0.04 mg/kg/day has been associated with skin cancer in Taiwan (Huseh et al., 1995). Arsenic was present
in meat and meat products, eggs, honey, milk and milk products, fresh water fishes, marine fishes and other
marine organisms collected from Slovenia between 1985 and 1995 (Doganoc et al., 1997 ). Inorganic arsenic is
considered as a human carcinogen with multiple sites of attack. There are numerous reports in the literature,
based on past and ongoing experience in various countries in Asia and South America concerning the higher
risks of skin, bladder, lung, liver and kidney cancer along with other non-cancerous health effects that result
from continued consumption of elevated levels of As in drinking water (Chen et al., 1988; Guha Mazumder et
al., 1998; Chowdhury et al., 2000a,b; Ferreccio et al., 2000; Berg et al., 2001). The influence of environmental
pollution on human health can be determined in terms of biomonitoring of the metabolically inactive tissues,
hair, and nails. Among many human tissues, hair, and nails are widely used as biomarkers of environmental
burden of toxic metals (Agahian et al., 1990; Schegel-Zawadzka, 1992; Nowak, 1993; Chaudary et al., 1995;
Das et al., 1995). The bioaccumulation of heavy metals like arsenic, lead and mercury in different organs or
tissues in human and animals is rather a complex process and influenced by several factors, like environmental
guality, age, sex (Chakraborti et al., 1998; Steinmaus et al., 2000; Aharoni and Tesler, 1992), nourishment,
oxidation state of the metals and their binding sites (Wilhelm and Hafner, 1991; Schegel-Zawadzka, 1992) etc.
In the context of the above situation, the present study was undertaken with a view to detect arsenic
concentration in different organs or tissues in experimentally induced arsenicosis affected White Newzealand
Rabbit.

2. Materials and Methods

2.1. Experimental animals

One month old thirty apparently healthy adult Newzealand white rabbits (Oryctolagus cuniculus) weighing
between 250-450 g were purchased from a local private farm of Muktagacha, Mymensingh, Bangladesh and
brought to the Experimental Pharmacology and Toxicology laboratory at Bangladesh Agricultural University
(BAU) for the present study. After two weeks of acclimatization animals were segregated on the basis of their
age and body weight without significant differences. They were housed throughout the entire period of study in
well ventilated animal house at a room temperature of 23 +1°C and were supplied with standard ration
formulated by ICDDRB, Dhaka and supplied fresh water ad libitum.

2.2. SCIF —bed filtered water

Sand-Charcoal-Iron-Filter (SCIF) bed was used as arsenic purifying system. The artificially As contaminated
water was passed sequentially four times through SCIF bed. The filtrated water was collected and examined by
using Merck Arsen test kit and was used in the study.

2.3. Experimental chemicals

The alum, tannic acid, activated charcoal (Merck KGa, Darmstadt, Germany), wood charcoal (kat koila), sand
were collected from local source and the Arsenic trioxide (AS,03;,MW 197.84g/mol; product No. 37274, Loba
chemic pvt Itd, Mumbai, India), di-sodium hydrogen phosphate (Merck, India), iron oxide (BDH Lab., poole,
England) were collected from Dhaka for this study.

2.4. Experimental design

The Rabbits were randomly divided in to 6 equal groups (A,B,C,D,E & F) at the ratio of three males and two
females in each group, rats of group A was kept as control without giving any treatment, rabbits of group B
received arsenic trioxide@100ppm, group C received arsenic trioxide@100ppm plus tannic acid@2100ppm,
group D received arsenic trioxide@100ppm plus di-sodium hydrogen phosphate@100ppm, group E received
arsenic trioxide@100ppm plus alum@2100ppm and group F received alum@2100ppm in SCIF-bed filtrated water
orally daily for 60 days in each cases.
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2.5. Determination of arsenic trioxide in different organs or tissues of the body of rabbit

The different organs and tissues of both dead and sacrificed rabbits (Liver, kidney, heart, Lungs spleen,
stomach, muscle and skin) were collected for detection of deposited arsenic in the different tissues and organs.
Tissue homogenates were prepared as per following procedure.

2.6. Preparation of tissue homogenate

2-3 grams of the individual organs or tissues was grinded with the aid of pestle and mortar in demineralized
water and then the tissue homogenates were taken in different test tubes placed on the rack. Demineralized
water was added to the tissues at the ratio 4: 1 (4 ml water + 1 gm tissue) for the preparation of tissue
homogenates.

2.7. Qualitative arsenic determination by Reinsch test

The Reinsch test was based upon the fact that when moderately acid solution (weak HCL) containing ionized
salts of arsenic, mercury were heated with metallic copper, these elements were deposited on the copper surface.
Half dozens of copper wire cleaned with 1:4 nitric acid (HNO3) and then washed with distilled water. 5 ml of
tissue homogenate as sample were taken in a 150 ml of beaker. Six copper wire approximately half inch lengths
were added in the beaker. 1:4 hydrochloric acid acid was then added to make the sample double. The mixture
was allowed to be boiled gently with the help of an electric heater for about 30 minutes. The wires were
obtained by decanting of the liquid and washed thoroughly by decapitation using distilled water then ethyl
alcohol and finally by pure ether. The copper wire strips were then placed on a watch glass and dried at room
temperature in a desiccators. If arsenic was present in the tissue homogenate the copper wire strips would be
dark brown or black in colour.

2.8. Arsenic determination by ""Merck Arsen Test™ kit (Semi- quantitative method)

2.8.1. Reaction principle

The trivalent and pentavalent arsenic compounds in the solution to be tested are converted to arsenic by adding
zinc and hydrochloric acid which turns the reaction zone, containing mercury (I1) bromide in the head space
above the solution, yellow to brown. Mixed arsenic mercury halogenides, e.g. As A2H2HgBr are formed.

2.8.2. Materials required

To estimate the concentration of arsenic by "Merck Arsen Test Kit" the following materials were used:
. Analytical test strips

. Reaction vessel

. Plastic syringe

. Measuring spoon

. Reagent 1 (Zinc powder)

. Reagent 2 (hydrochloric acid)

. Samples to be tested (1gram tissue grinded in 4 ml demineralized water).
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2.8.3. Procedure

1. Holding the reaction zone of the test strip downwards, the test strip was inserted through slit in the cap of the
reaction vessel, in such a way that the cap divides the strip into two approximately equal segments.

2. 5 ml of the solution to be tested was transferred to the reaction vessel using the syringe; one measuring
spoonful of reagent 1 was added and shaken.

3. 5 drops of reagent 2 was added and immediately the reaction vessel was closed with the cap.

4. It was left to react for 30 minutes, gentle swirling 2 or 3 times.

5. The test strip was removed, briefly dipped into water, shaken off excess liquid and compared the reaction
zone with the colour scale and was multiplied by five.

2.9. Statistical Analysis
Collected data were statistically analyzed by the computer using statistical package programme MSTAT-C
developed by Russel (1996). A one way ANOVA was made by F variance test.

3. Results and Discussion
3.1. Determination of arsenic in tissue samples by Reinsch test
The result of qualitative arsenic determination by Reinsch test was presented in Table 1.
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Table 1. Qualitative arsenic determination by Reinsch test.

Organs Groups

A B C D E F
Liver - +++ ++ ++ ++ +
Kidney - ++ + + + .
Heart - + + + + .
Spleen - + + + + -
Stomach - ++ ++ + + .
Intestine - ++ + + + -
Lungs - + + + + -
Muscle - ++ + + + -
Skin - + + + + -

¢ -? = Indicates absence of colour change of Cu wire in Reinsch test

¢+ = Indicates mild colour change(blackish) of Cu wire Reinsch test
¢+ + = Indicates moderate colour change(blackish) of Cu wire Reinsch test
¢+ ++° = Indicates severe colour change (blackish) of Cu wire Reinsch test

3.2. Semiquantitative estimation of arsenic in tissue samples

The semiquantitative estimation of arsenic in tissue samples were obtained by Merck Arsen Test which was
presented in Table 2. In the present study the result of Reinsch test revealed that arsenic was distributed in liver,
kidney, heart, stomach, spleen, intestine, muscle and dermis (skin). Moreover this study also revealed that
storage of arsenic was the highest in the liver followed by kidney, heart, Lungs, stomach, spleen, intestine,
muscle, and dermis (skin). Selby et al. (1974), Sahli (1982) and Proudfoot et al. (1991) reported that arsenic
was stored mainly in liver, kidney and spleen in cattle and these findings were almost similar to the result of
present study. The semi —quantitative estimation of the present study revealed that in group B the concentration
of arsenic in the liver, kidney, heart, lungs, stomach, spleen, intestine, muscle, and dermis (skin) were 1.2, 0.8,
0.4, 0.3, 0.3, 0.23, 0.15, 0.08, and 0.06 mg/kg WW which was in accordance the arsenic concentration found in
duck and chickens naturally in Bangladesh in a study conducted by Islam et al.(2013) where arsenic
concentration was 0.12, 0.10, 0.07 and 0.05 mg/kg WW in liver, kidney, intestine and thigh muscle respectively.
McLennan and Dodson (1972) reported that a sample of rumen contents contained 4.5ppm AS,0; and the cattle
were suddenly died when they were grazing in a paddock containing a old sheep dipping vat. Krockza and
Schuh (1973) reported that pig liver had the highest average content (0.49ppm) followed by pig muscle
(0.12ppm). Pace et al. (1997) reported an incident of acute arsenic poisoning in two horses where liver arsenic
concentration were 12.0 and 11.0 ppm and a sample of renal context contained 108 ppm arsenic. In the present
study arsenic concentration found much more higher than the concentration observed by Krockza and Schuh
(1973) and Pace et al. (1997) might be due to difference of mode of occurrence i.e natural or experimental case.
The present finding revealed that, arsenic was highly distributed in various vital organs of rabbit of group B,
because only AS,0; was fed to this group. Arsenic was deposited in minor quantity in various organs of rabbit
of group C, D and E. This might be due to the interaction of arsenic with tannic acid, DHSP and alum used in
those groups along with arsenic trioxide. Arsenic was found only in liver of rabbits of group F in very minor
guantity because of providing only SCIF bed filtered water and alum was added in vivo. In the recent period of
time it was observed that presence of arsenic in food chain so, long term consumption of such contaminated
food along with naturally As contaminated drinking water may play a significant contributory role to cause
ailments of human health in arsenic prone area.



Table 2. Mean concentration (mg/1000gm tissue) of arsenic in different tissues of rabbits following administration of arsenic trioxide along with tannic
acid, DSHP, alum and effects of SCIF-bed filtrated water along with alum respectively.

Gr.  Chemicals with dose & Samples
route Liver Kidney Heart Lungs Spleen Stomach Intestine Muscle Skin

A Control (untreated) 0 0 0 0 0 0 0 0 0

B Arsenicosis control group 1.2+0.0212 0.8+ 0.02828 0.4+ 0.0141 0.3£7.071  0.23£0.0212 0.3 +0.02828 0.15+0.0141 0.08+7.071 0.06+0.01141
AS,0;@100ppm orally

C AS,0;@100ppm +Tannic 0.32+8.944  0.18+0.01788 0.0126+4.472 0.06+ 1.3416 0.05+4.472  0.054+ 4.472 0.064+8.944 0.03+4.472 0.01+2.236

acid @100ppm orally
D AS,0;@100ppm +DSHP  0.28+8.944 0.13+1.3416  0.01+4.472 0.04+ 0.0313 0.03+0.0268 0.021+ 8.944 0.051+0.0223 0.01115+1.3416 0.00.0

@100ppm orally

E AS,0;@100ppm +Alum  0.16+8.944  0.01+8.944  0.08+0.134 0.0240.0223 0.03+0.0268 0.01+ 0.0134 0.08+8.944  0.01%4.472 0.00.0
@100ppm orally
F SCIF —bed filtrated water 0.001+ 0.0 0.07+0.0 0.07+0.0 00700 0.07+0.0 0.07+0.0 0.07+0.0 0.07+0.0 0.07+0.0

+ Alum @100ppm orally

Values given above represent the mean + SE of 5 rabbits
*= Significance at 5% level (P<0.05)
**= Significance at 1% level (P<0.01)
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4. Conclusions

It has been concluded that arsenic were deposited in different organs or tissues of rabbit in an experimentally
induced arsenicosis as like as natural occurrence. Highest concentration of arsenic was observed in liver
followed by kidney, heart, stomach, lungs, spleen, intestine, muscle and skin. So, in Bangladesh arsenic might
be a threat in near future not only to human being also to livestock and poultry through different food chains
which needs an extensive study.
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