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ABSTRACT

Several studies characterize the connection of veeigtht and obesity with chronic diseases. Therefomwv
alternatives are being studied for controlling hyeasion, such as chitin and chitosan fibers, comigéound on
crustacean’s carapace likemerita brasiliensisRats from two different strains were divided imontrol and
supplemented groups (n=6). The Wistar strain expent started with a 14-days baseline period, foddvby
supplementation dt.brasiliensiflour added to the diet in the doses of 5, 10 26¢b, for a 14-days period each.
With the optimal dose of 20%, the study was und#lertavith SHR rats, starting with a 7-days baselieeiod,
followed by three weeks of supplementation. Dataewavaluated using one-way ANOVA and p<0.05 was
significant. There was a clinical reduction of gyt blood pressure on Wistar rats, but only SHRs rehowed a
significant reduction of systolicblood pressure datal cholesterol, LDL-cho with an increase of Hbho. Those
findings were not related to body weight changes instead they were associatedBobrasiliensidlour effect on
serum lipid profile. This study showed that thaufl could be an alternative for controlling the leytension and
hypercholesterolemia.
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INTRODUCTION Because it is an asymptomatic disease, the
hypertensive patient may, abruptly, have a stroke
The chronic diseases are among the major publir a fatal heart attack (Mahan and Escott- Stump
health problems in developing countries, and ar2005).
usually associated with overweight and obesityiven this, new alternative therapies to treat the
(Ausar et al. 2003). Thus, new alternatives ohypertension and related diseases (Franca et al.
controlling body weight are being studied in orde2010) have encouraged studies on the possible
to reduce the prevalence of these diseasegffects of the biopolymer chitin-chitosan,
including hypertension, which currently affects 15commonly found in the carapace of crustaceans
to 20% of the adult population over 18 years anguch aEmerita brasiliensisin reducing the blood
reaches 50% in elderly (Duncan et 4©93). pressure (Kanauchi et al. 1994). Another important

"Author for correspondence: lindcd@ig.com.br

Braz. Arch. Biol. Technol. v.55 n.4: pp. 521-526lyJAug 2012



522 Cavargere, V. A. et al.

factor for the use of this animal is the fact thag MATERIALS AND METHODS

easily found throughout the Brazilian coast, being

quite consumed by the local population. Chitin and\nimals

chitosan polymers are nontoxic, biodegradablé)istar rats (normotensive model) and SHR rats
biocompatible and produced by the renewabléspontaneously hypertensive model), at eight
natural sources, whose properties have been usegeks of age, were obtained from the colony of
in industrial applications and technology forbioterium of the Federal University of the State of
almost seventy years (Roberts 1992; GooseRio de Janeiro, and divided into control and
1996). Their structures are composed by thesupplemented withEmerita brasiliensis flour
polymers of 2-acetamido-2-deoxy-D- groups (n=6). The animals were kept in the cages
glucopyranose and 2-amino-2-deoxy-D-in individual metabolic control conditions:
glucopyranose, respectively, joined by glycosididemperature (21 + 2 °C), humidity (60 + 10%), air
B (1-4) bindings. It's performances in recentexhaustion cycle (15 min/h) and 12 h—dark/light
studies show that, once ingested, this substanceagcle (artificial lights, 7 a.m.—7 p.m.) and fed
solubilized in the stomach forming a chemicallystandard diet Nuvilab (Nuvital®) plus watexd
active gel, because of the amino groups present ibitum. All the procedures were carried out in
its structure. This gel has the ability to attraoi  accordance with the conventional guidelines for
bind to lipids of the diet forming a complex chitin the experimentation with the animals (NIH
chitosan-lipid, preventing the action of lipasesPublication No. 85-23, revised 1996). The
and, consequently, their absorption by the bodgxperimental protocols used in this study were
(Wang et al. 2009). approved by the Ethics Committee for Animal
Furthermore, chitosan, through it's free amincExperimentation at the Federal University of Rio
groups, has the ability to bind bile acids in thede Janeiro State.

digestive system excreting them in the stool. Bile

acids, substances present in the bile, are eslsenthysiological parameters

to the digestive process. They are reused by théhe animals maintained in the metabolic cages
body after the digestive process by re-absorptiowere submitted to a daily evaluation of water and
through the intestinal tract, returning to the five food intake, body weight, diuresis and physical
and, thus, completing a cycle in the body, calleéspects: distribution and coloring of hair; blegglin
the enterohepatic circulation (Bhattarai et alstains, cracks, opacification and colouring of
2009). However, the excessive presence of theseucous. The behavioral aspects and motor-
acids in the intestine is related to the develogmersensory parameters were also investigated
of some cancers such as colon and prostafellowing Whishaw and Kolb methodology
(Gallaher et al. 2000). When chitosan binds to bil§Whishaw and Kolb 2005%ystolic blood pressure
acids in excess, it plays a dual beneficial effectwas determined through non-invasive method of
avoids the presence of these free acids in th@ethysmography (Vianna et al. 1992).

intestine preventing the cancer and,

simultaneously, stimulates the liver to produceSample collection and preparation

more bile acids, lowering the LDL cholesterolThe collection of the crustaceans was held at the
levels in the body (Jull et al. 2005). ThereforeReserve Beach, in Barra da Tijuca (Rio de Janeiro)
chitosan shows itself as an alternative of greah the morning, between 8 a.m. and 10 a.m. Then,
importance in the prevention of cardiovasculathe sample was prepared by the following steps:
diseases, because LDL cholesterol is responsibésimal cleaning to remove the sand and impurities,
for the formation of atherosclerotic plaques, whichanimal storage at -20°C, flour making by crushing
contributes from a simple increase in the bloodrustaceans and, finally, the mixture of theflour
pressure to stroke (Jull et al. 2005). with standard animal diet at previously established
With these potential benefits, there was amloses.

increase in the consumption of products with this

fiber, especially by the people looking to reduce

the body weight and to control the blood pressuré&Supplementation

However, studies are still scarce and the data aAdter 14 days of baseline period, six rats of the
controversial (Mhurchu et al. 2004). normotensive strain received supplementation of
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E. brasiliensisflour, added to standard diet, in physical and sensory motor parameters of
concentrations of 5, 10 and 20%, for two week®iormotensive Wistar or SHR rats (Table 1). Wistar
for each concentration, to define the optimal doseats presented a reduction of total cholesterol and
When compared to the control group of this sameDL fraction; however, HDL-cholesterol had a
strain, only the a 20¢g/100g dose showed amall increase which was not statistically
significant difference. Hence, in the hypertensivesignificant  (p<0.068) (Table 2). The
strain experiment, this dose was considered asipplementation did not alter the stool consistency
optimal and used for three weeks, following aor color in both the strains.

seven days baseline period. The systolic blood pressure of Wistar rats was not
statistically affected by the supplementation
Lipidic Profile (p<0.077) (Fig. 1). On theother hand, SHR strain

The total cholesterol, HDL-cholesterol andpresented a statistically significant reduction
triglycerides were analysed by the enzymatig¢p<0.05) of systolic blood pressure during the
assay. The levels of LDL-cholesterol weresecond week of supplementation, with
calculated using the Friedewald formula: LDL =195.4mmHg versus 208.6mmHg in the control

TC-HDL - (TG /5). group. At the last week, the reduction remained
o _ significant with values of 193.6 mmHg in the
Statistical Analysis supplemented group versus 209.2 mmHg in the

Data were evaluated using the statistical test Qfontr0| group (F|g 2) Regarding the ||p|d proﬁ|e

variance one-way ANOVA, and p<0.05 wasresults showed a significant reduction (p<0.05) in

considered significant. total cholesterol and LDL-cholesterol, as well as
an increase in HDL-cholesterol (Table 3).

RESULTS
The treatment did not alter the overall biological,

Table 1 - Effects of Emerita brasiliensisflour on biological parameters of Wistar and SHRsr The values
represent the mean + SD of 6 animals (control)@adimals (treated) for both group.
Groups Paramaters Body Weight (g) Diuresis (mL) Food intake (g) Water intake (mL)

Wistar Control 308 £19,15 4,64 +£1,23 19,67 £ 2,03 28,53+1,25
Rats Treated 295,8 £ 21,3 4,17+1,82 22,07+ 1,07 27,12 £1,04
SHR Control 239,04 £1,45 4,94 +0,49 22,15+ 2,58 30,5+5,54
Rats Treated 231,48 £1,92 468241 21,09 + 3,04 29,97 £ 4,45

Table 2 - Effect of Emerita brasiliensidlour supplementation on lipidic profile in Wistgroup according to the
dose after 4 weeks of the experiment. These vakm®sent the mean + SD of 6 control and supplesderats
(p<0.05).

Lipidic Profile Control Group (n=6) Treated Group (n=6)
Total Cholesterol (mg/dL) 48,5+ 135 37,5+16,5
LDL-Cholesterol (mg/dL) 172+1,1 79+272
HDL-Cholesterol (mg/dL) 8,4+3,0 10,7 + 3,2

Table 3 -Effect of Emerita brasiliensidlour supplementation at a dose of 20g/100g inliffidic profile of the SHR
group after 4 weeks of the experiment. These valepsesent the mean + SD of 6 control and suppléderats
(p<0.05).

Lipidic Profile Control Group (n=6) Treated Group (n=6)
Total Cholesterol (mg/dL)) 53,2+17,2 36,4+6,4
LDL-Cholesterol (mg/dL) 9,4+2,8 6,7+1,2
HDL-Cholesterol (mg/dL) 124+24 14,4 + 3,7
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Figure 1 - Effect of supplementation dEmerita brasiliensisflour on systolic blood pressure
(mmHg) in Wistar group according to the doses. €heslues represent the means +
SD of 6 control and supplemented rats (p<0.077).
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Figure 2 - Effects of supplementation of Emerita brasilieragisiose of 20g/100g of diet on systolic
blood pressure (mmHg) in SHR rats during the foeeks of the experiment. These
values represent the means + SD of 6 control apdlemented rats (p<0.05).

DISCUSSION of chitosan, a positive high-density polymer that
This study presents new data fiér brasiliensis could attract and bind to the lipids (Ylitalo et al
which, as mentioned earlier, is regularly partheft 2002; Gallaher et al. 2002). In an acidic
Brazilian coastal population diet. Results for SHRenvironment like the stomach, chitosan adsorbs
rats showed a significant reduction in bloodfats during the digestion, facilitating their
pressure starting at the second week oélimination through the feces. Therefore, chitosan
supplementation, while the group of normotensivés considered as an aid in controlling the excass f
rat strain (Wistar) showed only a trend in thediets. Depending on the conditions of the
modulation of that parameter. Since the shell oénvironment and the degree of deacetylation of
this animal contained significant amounts ofchitosan (percentage of amino groups present in
chitin-chitosan biopolymer, it could be suggestedhe biopolymer), it can hold four to five times its
that this reduction in blood pressure could reflectveight fat (Muzzarelli 1999). In sun, the favorable
the ability of this compound to adsorb the lipids i hypotensive effect ofE brasiliensis flour, here

the gut (Kanauchi et al. 1994). presented, was not associated to rat body weight;
Some studies have suggested there might beirsstead it might be related to its action on lipid
reduction in blood pressure due to increased intakgofile modulation. In this study, the natural form
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of E. brasiliensiswas used. However, the coastalGoosen, M. E. A. Applications of chitin and chitosa
population uses this crustacean in fried culinary 1sr ed. Lancaster: Technomic Publishing Company;
preparations or cooked in risotto, both subjecting 1996 _

the product to heat, which prevents from stating'- Backer, R.J. Lindsey. The laboratory rat- Restear
that the effects found in this study can be appg?a%%% Vol. 1, Il. New York: Academic Press,
extrapolated to such eating habits. Moreover, it i NRC; 1980.

- s UiRn Q. Whishaw; Brayan Kob. The behavior of the
clear that the evaluated product, Eerasiliensis |aporatory rat- a handbook with tests. 1st Ed. @kfo

flour, allows other forms of consumption of this yniversity Press Inc; 2005.

crustacean in routine culinary preparations or evegull AB, Ni Mhurchu C, Bennett DA, Dunshea-Mooij
large-scale industrial enrichment of food products CAE, Rodgers A. Chitosan for overweight or obesity.
in general. Cochrane Database Syst R&005; 20(3):CD003892.

In conclusionE brasiliensisflour presented itself Kanauchi O, Deuchi K, Imasato Y, Koboyahi E.
as a possible alternative therapy in the prevention'ncreasmg effects of a chitosan and ascorbica acid

and even treatment of hypertension and mixture on fecal dietary fat excretionApplied
hypercholesterolemia Research Centefl994; 7: 370-12.

Mahan LK; Escott- Stump MA. Alimentos, Nutricdo e
Dietoterapia. Sao Paulo: Editora Roca; 2005

Mhurchu CN, Poppitt SD, McGill AT, Leahy FE,
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