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Toxicity Test of Alginate from Sargassum and Padina on the Liver of Mice

Abstract

This research aimed to study the toxicity of alginate Sargassum and Padina with animal
(mice) testing. This research is an experimental approach to post-test only control group
design. Wistar rats used as an object of alginate toxicity testing. The mice were grouped
into 5, i.e. control group (no alginate diet), 2 groups treated by Sargassum 0,75% and 1%, 2
groups treated by Padina 0,75% and 1%, respectively. Based on the research, it was
concluded that alginate from Sargassum and Padina not give toxic effects on Wistar mice
and no significant effect on liver cell damage.
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1. Introduction

Alginate has an important role in the food industry. The use of alginate as a food additive in
the food industry with regard to the nature of the rough, such as a thickener, so that the
product is more stable, stabilize mixtures, dispersions and emulsions with regard to its
nature as a gelling and viscosity increase. Although alginate has been known and used in
various applications, especially in food purposes, but there is no toxicity studies that
examine the effects of toxicity associated with the possible presence of harmful chemical
residues present in the extract alginate applied to food products. Toxicity and health effects
of using test animals that Wistar rats or mice (Rattus norvegicus). The toxicity of a substance
can be determined by using the test animals are male or female white rat strain Whistar. The
liver is an organ that did the metabolism and detoxification of toxins from the entry of foreign
material into the body.

Dietary fiber particularly one which is soluble in water, is known to play a role in lowering
plasma cholesterol levels. Alginate has a high potential in lowering blood cholesterol by
inhibiting cholesterol absorption in the intestine. The effect of sodium alginate, performed
with mice test. An important part of the subchronic toxicity testing is liver and kidney
histopathology. The liver is an important organ that detoxifies many substances functioning
digestive tract digestive results. The main function of the liver is to metabolize and detoxify
toxins. Clinical features and diagnosis of drug-induced hepatotoxicity according to the
Common Toxicity Criteria, covering grades zero until 4 from increased alkaline phosphatase,
increased bilirubin, increased GGT, hepatomegaly, hypoalbuminemia, clinical signs of liver
dysfunction, decreased portal venous flow or retrograde, increased SGOT, and increased
SGPT. One test that is often performed to determine the liver function is testing serum
transaminase SGPT and SGOT are. Both serum is a sensitive indicator of damage to the
liver cells. The damage to the liver cells can be characterized by the levels of enzymes
SGOT (Serum Glutamic Oxaloasetate transaminase) and SGPT (Serum Glutamic Piruvate
transaminase) were increased. SGOT-SGPT are two transaminase enzymes produced by
the liver cells. An increase in The enzyme aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) indicate liver cell damage compared with other liver enzymes,
because this enzyme increases both first and increases dramatically when compared with
other enzymes in the event of damage to the liver cells. This research aimed to study the
toxicity of alginate Sargassum and Padina with animal (mice) testing. Toxicity testing on food
safety aspects of alginates in this study, using male mice strains Wistar.




Materials and Methods

Materials

The raw materials used are 2 types of alginat i.e. Sargassum and Padina, derived from the
rocky coast of South Mountain area of Yogyakarta. The chemicals used include distilled
water, CaCl2 1% and 74%, HCI 1, 3, 5 and 35%, 0.5 and 90% KOH, Na2CO3 2.25; 10 and
95%, NaOCI 10 and 12%, IPA 95%, HNO3.

Population and Sample

This study is divided into three stages, i.e: extraction of alginates from brown seaweed
sargassum and padina, treatment period to wistar alloxan diabetic mice for 38 days, and
termination stage, blood sampling and blood test for sgpt and sgot levels at the end of
treatment. The population were mice (wistar specification). Samples were obtained in
consecutive random sampling, with (a) the inclusion criteria of male Wistar mice, aged 3
months, weight 140-155 grams, healthy conditions (active and not disabled), and (b)
exclusion criteria that mice experiencing pain, mice decreased weight (less than 140 grams),
the mice died within the study period. Alginate to be tested, applied in the form of mackerel
fish balls, which will be administered orally every day for 90 days. The concentration of
alginate in mackerel fish ball is 0.75% (1) and 1% (2) for each of the 2 types of alginate.
Control treatment (K) treated by mackerel fish balls (B) but without alginates.

Data Analysis
Data analysis performed using specific program analysis for windows 16:00. Hypothesis
testing using parametric One Way test (p <0.05).

Methods

Alginate is applied as stabilizer in the form of a mice feeding mackerel fish balls. Parameter
analysis in this study include SGPT and SGOT blood levels and body weight. Fish balls
containing alginate administered orally every day for 90 days. The concentration of alginate
in the mackerel fish ball is 0.75% (1) and 1% (2) for each of the two types of the alginate
Sargassum (S) and Padina (P). Control treatment (K) is the mackerel fish balls without
alginates. In this study using 25 mice and divided into 5 mice in each treatment.

Results and Discussions

Alginate Diet Effect on Weight

Based on the results of the study with 25 mice, both alginate diet of brown seaweed
Sargassum and Padina maintenance for 90 days, showed no toxic effect on the
physiological and biochemical conditions. Before treatment, there was no significant
difference in body weight of rats due to a homogeneous sample. Overall both control mice
and mice that were given feed containing alginate, are in good condition and there were no
deaths. The behaviour of all the mice in the control and four treatment looks healthy, active,
and there are no signs of poisoning. All mice that fed a diet containing alginate of both these
types, showed no effect on their body weight. This is in accordance with another research
that if the repeated administration of a particular substance with the highest or the maximum
dose and showed no signs of toxic or abnormality, it can be said that the substance is safe
for long term use. There is no weight loss at all Wistar mice were given feed containing
alginate. But it has increased body weight, with a mean increase of 49-60 grams (Figure 1).
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Fig. 1 Effect of weatment by alginate from Sergassum and Pading on body
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Weight gain of mice treated by alginate from Sargassum, providing greater value than diet
by alginate from Padina. This suggests that although the two of them are not toxic on body
weight of mice, but the type of alginat e from Sargassum showed increased body weight
better and more possible not toxic. Based on previous research, a diet using alginate from
Sargassum and Padina that contain antioxidants, have an impact on reducing free radicals
and may help protect cells from free radical damage caused by exposure. A diet product that
serves as a catcher hydroxyl radicals, can help protect cells from free radical damage
caused by exposure. In addition, there is research that includes bayleaf extract flavonoid
which have glycosidic sugar groups are also reactive to capture hydroxyl radicals. Alginate
constituent group is a group consisting of sugar guluronic acid and mannuronic acid, which |
allows this sugar moiety is able to capture the hydroxyl radical. Therefore, with low effects of
free radicals that can damage cells and the immune system, the body remains in a stable
condition and body weight of mice was not affected.

Weight gain of wistar mice also indicate the absorption of nutrients from food substances
that better nutritional intake is converted into a more maximum weight. Feed a diet
containing alginate has been made possible also metabolized by the body and mice with
either suspected because there was no damage to the liver that serves as a detoxifying
organ of the influence of foreign substances that may be toxic to the body. If the feed of rats

was not changed to the maximum weight, the suspected food is not metabolized completely
and suspected liver damage that affects the body weight of rats. The liver is an organ that
did the metabolism and detoxification of toxins from the entry of foreign material into the
body. Changes in body weight that is not normal in mice, may show signs of clinical
symptoms that are not good [48]. Increase or decrease in body weight Wistar mice, also
caused by the absorption rate and amount of feed nutrients from the feed. The amount of
feed consumed by the test mice, implies a growth rate of body weight. The number of
calories from carbohydrate ration given has been replaced by a number of seaweed, which
affects the absorption of nutrients. Seaweed is an important component of high fibre foods.
The existence of these fibre, resulting nutrients are released slowly into the small intestine or
reduce the absorption rate of glucose, so that the blood glucose levels will rise slowly. The
presence of the polymer contained in dietary fibre, can affect physiological functions.

Alginate Diet Effects on Levels of ALT and AST

Tests on blood and serum biochemical testing of liver cell damage due to the possibility of a
toxic effect, carried out tests on the levels of SGPT and SGOT enzymes, which can be seen
in Figure 2.
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Fig. 1. Levels of SGOT and SGPT of wistas mice

The results showed that the levels of SGPT and SGOT was highest on Sargassum
alginate's diet. Dietary dose of 0.75% alginate Sargassum provide the highest levels of
alanine aminotransferase 89 U / L, followed by dietary Sargassum alginate 1% that is 80 U /
L. While the diet of the type Padina alginate, have ALT levels lower end compared to
alginate from Sargassum. The ALT levels at a dose of 0.75% was 64.4 U / L and 1% was
36.4 U/ L. However, high levels of alanine aminotransferase end of this Sargassum alginate
diet, is lower than the initial ALT levels before treatment. While the diet of the type Padina
alginate at a dose of 0.75%, giving a final ALT levels (64.4 U / L) were higher than the levels
at the beginning of treatment (54.2 U / L). This suggests that the tendency of alginate type
Padina consumption of a dose equal to or above 0.75%, has the potential to result in
changes in the cells of the liver so that it can raise the levels of ALT. While the use of
alginate from Sargassum diets are safe to eat until the dose limit of 1% for not showed signs
of liver cell damage as indicated by the absence of an increase in the activity of the enzyme
alanine aminotransferase. The enzyme ALT is an indicator of liver cell damage. Impaired
hepatic cells and cell function, may result in elevated levels of ALT and AST enzymes. In the
first month there is a relationship between cell damage in the form of hydropic degeneration
of the liver, and fat necrosis with elevated levels of the enzyme. This final SGPT levels
remained in the normal range for the levels of alanine aminotransferase control mice used in

this study was 71-91 U / L.

At the end of treatment with dietary Sargassum alginate, the mean levels of SGOT end has
a lower value than the levels at the start of treatment, as well as having lower levels of
SGOT levels than the control group of mice. Control mice AST was 205 U / L. While the test
mice were given diets Padina alginate types, have the final AST levels greater than the
levels at the beginning of treatment, but the levels of SGOT end is still lower than the levels
of SGOT control. Based on this, it has been demonstrated that the use of dietary alginate
with Padina types can provide potential toxic to the liver because it has been able to
increase the levels of SGOT enzyme doses ranging from 0.75% to 1%. Therefore, the toxic
potential has been demonstrated by the use of alginate diet Padina types with
concentrations equal to or higher than the 0.75%.




The immune system of mice are not the same between mice within and among groups,
resulting in the final state becomes non-uniform treatment. It also affects the levels of SGPT
and SGOT of test mice, demonstrated by both levels of this enzyme at the end of treatment.
High levels of SGPT and SGOT at the end of the dietary treatment of type Padina alginate
showed a toxic effect of the use of alginate starting dose of 0.75%. The liver is the organ
metabolic, secretory and immunological who did all the metabolism of foreign substances,
and drug substance. The presence of liver damage can be detected with the two kinds of
aminotransferase enzymes namely aspartate aminotransferase (AST) also called AST and
alanine aminotransferase (ALT), also called SGPT. If there is damage to the liver,
transaminase enzymes released into the blood from the cytosol and organelles such as
mitochondria subsel, lysosomes, and the nucleus. Measurement of the concentration of
enzyme in the blood with AST and ALT tests, can provide important information about the
level of liver dysfunction. Transaminase activity in the liver can be detected even in very
small quantities. Liver cells are the major networks are the main objectives of the effect of
free radicals because the liver is the site of the metabolic process xenobiotic compounds.
The damage to the liver cells, resulting in the release of enzymes found in the liver as blood
serum GPT and GPT activity will be found high in the blood.

Alginate for diet from Sargassum, resulted in lower SGPT and SGOT levels than the control.
This is possible due to the antioxidants contained by alginate. Using seaweed diet that
contain antioxidants, have an impact on reducing the formation of free radicals and may help
protect cells from damage caused by free radical exposure. The body's defense system in
the form of antioxidant enzymes control system regulates the formation of free radical
reactions necessary and neutralize excess free radicals that are formed as a result of food
intake which can damage tissues in the body. The condition of the formation of free radicals,
increased levels of hydrogen peroxide and superoxide. Using seaweed diet that contain
antioxidants, have an impact on the reduction of free radical formation due to the effects of
free radicals can be reduced with a diet product that serves as a hydroxyl radical catcher.
The brown algae contain a chemical compound chlorophyll-a and-c, (-carotene, and
fukosantin violasantin, pirenoid and filakoid, laminarin, cellulose and algin. Carotene
pigments are known to have antioxidant properties that can act as antioxidants and free
radical scavengers in the body's metabolic processes results.

Conclusion

Based on the results of a study of the levels of SGPT and SGOT of Wistar rats, it was
concluded that alginate from Sargassum at a dose of 0.75% and 1% did not give a real
effect on the occurrence of liver cell damage, with evidence of ALT and AST levels at the
end of treatment is lower than the control. Diet alginate Padina types have a tendency to
result in damage to the liver cells with doses ranging from 0.75%.
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