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Abstract: Coconut (Cocos mucifera L.) 18 a monocotyledonous plant of the Arecaceae family. Coconut 1s a
perennial tropical monocotyledon that produces fruit continuously. We aimed to determine the possible effects
of coconut water on macrophage cells. Macrophages cells were obtained by Wistar rats and treated with
coconut water solution during 30 and 60 min. Morphology microscope analysis has been done. Due to the
analysis of the results it was observed that in the quantitative and m the qualitative analysis was observed the
apoptotic effect of the coconut water in the cells culture treated during 30 and 60 min. Tt may be suggested that
apoptotic effect of the referred studied solution would be related to the possible presence of a substance which
may alter the imbalanced expression of INOS/eNOS in the macrophage cells.
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INTRODUCTION

During the accession and subsequent reimplant the
bruise of the periodontal ligament with cellular necrosis
occurs resulting in processes of repair of the wound
where the necrotic periodontal ligament is removed by
macrophages or cement for the osteoclastic activity. This
last one will lead to the reabsorption of inflammatory
surface or depending on the state of the pulp, of the age
of the patient and the stage of development to the dental
root. The mflammatory reabsorption can histological be
demonstrated to one week after the reimplant and in the
root it is more common in reimplanted immature teeth and
young mature teeth that in older mature teeth. When great
areas of the periodontal ligament are traumatized, the
competitive cicatrisation of the wound starts enters the
cells derived from the dssea marrow destined to form bone
and cells derived from the periodontal ligament
programmed to form staple fibres of this ligament and
cement. The result of this competition can be an
anchylosis of permanent transition. The absence of
epithelial remaming portions of Malassez n the
periodontal ligament dry by drawn out extra-alveolar

periods can lead to the anchylosis occurrence because it
15 responsible for keepmng the periodontal space
(Andreasen, 1992; Lustosa-Pereira ef al., 2006).

The necrosis is the type of the commonest cellular
death, it wraps great cellular edema, denaturizing and
coagulation of protems, degradation of organelles
cellular and break of cells, loss of the entirety of the
plasmatic membranes, citoplasmatic disorgamzation and
nuclear debauchery. In general, a great number of
cells in the adjacent cloth 1s affected. The apoptosis
takes place when the cell dies due to the activation of a
program of suicide controlled internally, what wraps
an orchestrated distwrbance of cellular components;
there takes place a least break of the adjacent cloth.
Morphologically, it takes place to condensation and the
fragmentation of the chromatin with degradation of the
DNA genomic in fragments oligonucleisomas, loss of
the volume and mcrease of the cellular granulocyte,
maintenance of the structure of the organelles, formation
of pleats in the plasmatic membrane and consequent
cellular fragmentation in apoptotic bodies. In different
cellular populations, a great similarity is observed in
the phenotype of the apoptosis, same in quite different
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physiologic situations. This phenotype is resultant,
principally, of the action in members waterfall of a special
family of proteases cistein-aspartate. In different cellular
populations, a great sumilarity 1s observed i the
phenotype of the apoptosis, same in quite different
physiologic situations. This phenotype is resultant,
principally, of the action in members' waterfall of a special
family of proteases cistein-aspartate, called Caspases.
These are divided in 2 groups, being the executioners
responsible for the execution of the process in you
Through the Caspases space, the fragments are produced
oligonucleisomas characteristic of the apoptosis. The
cells can die for apoptosis or mechanisms not-apoptotic
proteases, called Caspases. These are divided in 2 groups,
being the executioners responsible for the execution of
the process in you. Through the Caspases space, the
fragments are produced oligonucleisomas characteristic
of the apoptosis. The cells can die for apoptosis or
mechanisms not-apoptotic (Hortelano et al, 2001;
Amarante-Mendes, 2003; Tabas, 2005, Mitchell et al.,
2007).

Coconut (Cocos nucifera L.) is a monocotyledonous
plant of the Arecaceae family. Coconut 1s a perenmial
tropical monocotyledon that produces fruit continuously.
The physiological function of the large amounts of
sucrose stored in coconut stems is unknown. Coconut
water,  which many  uncharacterized
phytohormones 1 extensively used as a growth
promoting supplement in plant tissue culture. The omega-
3 polyunsaturated fatty acid, docosahexaencic acid
(DHA, 22:6 n-3) has been previously shown to facilitate
some of the vital functions of astrocytes. Since, some
dietary oils contain ¢-linolenic acid (AL A, 18:3n-3), which
15 a precursor of DHA, we examined their effect on
astrocyte development. Fatty acids (FAs) were isolated
from commonly used oils and their compositions were
determined by GL.C. FAs from 3 oils, viz. coconut, mustard
and linseed were studied for their effect on astrocyte
morphology. Parallel studies were conducted with FAs
from the same oils after heating for 72 h. Unlike coconut
oil, FAs from mustard and linseed, both heated and raw,
caused significant morphogenesis of astrocytes in
culture. ss-AR binding was also substantially mcreased
i astrocytes treated with FAs from raw mustard and
linseed oils as compared to astrocytes grown in normal
medium. The expression profile of the isoforms of GFAP
showed that astrocyte maturation by FAs of mustard and
linseed o1l was associated with appearance of acidic
variants of GFAP and disappearance of some neutral
isoforms similar to that observed in cultures grown in
serum contaming medium or in the presence of DHA.
Taken together, the study highlights the contribution of

contains

specific dietary oils in facilitating astrocyte development
that can have potential impact on human health
(Toardar and Das, 2007).

Dayrit et al. (2008) described that monoglycerides,
diglycerides, sterols, free fatty acids and dioxaphos-
pholane derivatives are the compounds present in the
coconut water.

Koschek ef al. (2007) mvestigated the in vitro
anti-tumoral activities of fractions from aqueous extracts
of the husk fiber of the typical A and common varieties of
Cocos nucifera (Palmae). Due to the analysis of them it
was observed that since, the common C. nucifera variety
is extensively cultured in Brazil and the husk fiber is its
industrial by-product, the results obtained in the their
study suggested that it might be a very inexpensive
source of new antineoplastic and anti-multidrug resistant
drugs that warrants further investigation.

Sandhya and Rajamohan (2006) described that rats,
who feeding coconut water resulted in increased plasma
L-arginine content, urmary mitrite level and mtric oxide
synthase activity and that these results indicate that both
tender and mature coconut water has beneficial effects on
serum and tissue lipid parameters in rats fed cholesterol-
containing diet.

Vigliar et al. (2006) related that the biochemical profile
of cocomut water varied as the coconuts matured,
observing reductions in the concentration of potassium,
calcium, magnesium, chloride and osmolarity. Descending
study chromatography revealed an increase in the
concentration of fructose and glucose and also a
reduction in the concentration of sucrose.

Gopikrishina ef al. (2008) described that coconut
water (CW) may be better alternative in terms of
maintaining viable periodontal ligament cell viability after
avulsion and storage.

Mantena et af. (2003) described that the scavenging
ability and protection of hemoglobin from oxidation may
be partly attributed to the ascorbic acid, which s an
important constituent of CW. As CW is a rich source of
vitamins, amino acids and enzymes etc., more than one
active principle maybe involved.

In other study, Esquenazi ef al. (2002) described that
Water extract obtaned from coconut husk fiber and
fractions from adsorption chromatography revealed
antimicrobial activity against Staphylococcus aureus. The
crude extract and one of the fractions rich in catechin also
showed mlubitory activity against acyclovir-resistant
herpes simple x virus type 1 (H3V-1-ACVr). All fractions
were inactive agamnst the fungi Candida albicans,
Fonsecaea pedrosoi and Cryptococcus neoformans.
Catechin and epicatechin together with condensed
tannins (B-type procyanidins) were demonstrated to be
the components of the water extract.
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The aim of this research was to evaluate the effect of
the coconut water at cultures of macrophages obtained of
Wistar rats.

MATERIALS AND METHODS

In the present research, macrophages were obtained
of Wistar rats (Rattus norvegicus albinus). The amumals
(n=5)used in the research was obtained of the enterprise
Biocampo 2000 Biological Product Ltda (enterprise
supplier of biological products, including ammals for
mquiries, done not not linked to the specific nstitution
and what has an own bioterio in appropriate conditions
of functioning). In the sequence for attainment of
macrophages, first there was carried out the preparation
of the way of culture where the cells would be put. A liter
of distilled water was used. There happened, then, the
preparation of the least essential way of Eagle whose pH
15 7.0. A bottle of the powder of the way was poured in
1 L of distilled sterile water.

There was carried out positive filtration of the way
Eagle through, sterile membrane of 0.22 um. About 100 mg
of penicillin were weighed G benzatine and 100 mg of
sulphate of streptomycin. About 121 mg L™ of penicillin
and 230 mg 1.~ of streptomycin (both the commercial mark
Sigma-Aldrich, St Louis, USES) was obtained in the end.
The antibiotics were put in the middle of culture, since
east because of being a rich, even sterile way can become
contaminated. Concentration of one was used mL of the
antibiotic for each 50 ml, of the way (concentration of
50 times). After getting the way of culture, the ammal was
put in a bottle containing cotton and chloroform that was
closed. After the death of the animals, there was carried
out the ijection of the way of culture n the peritoneum
of the same thing. The edema obtained through, this
maneuver attracts macrophages. The macrophages were
inhaled by syringe and transferred to tubes with way of
culture. These tubes were stipulated in ice. Brackets of the
content were transferred to a blade to observation of the
cells. For the microscopic analysis, there was used the
blade of Neubauer, which allows the placing of the
material collected in a compartment of the blade to make
easy the subsequent counting of the cells that in our case
are the macrophages. The counting was carried out
through a hemocitometry. To the end 25 ml. was obtained
of solution with macrophages. Tt was considered that
0.8x10° cells mL " for 1 mL, soon 200x10° 1s for 25 mL in
proportion. It was obtained 2x107 cells of the rats in 5 min.
These are migratory cells. In 100 pl. have 1/10 of this
value. Serum was added fetal bovine to 20%, which
contains adesines what make easy the adhesion of the
macrophages n the plate.

There were put brackets of the way of culture
containing the macrophages in the wells of the plates for
cultivation. The plates were put m a drier with
environment of CO, (distilled water, bicarbonate of
sodium (Na,HCO;) and sulphuric acid) creating an
environment of anaerobiose. The drier was left in stove to
37°C. It was used 2 micro plates of test for cellular culture,
with 6 orifices each one (Zellkultur Testplatte).

In a 2nd step, left for the exposure of macrophages to
the means that are used m the avulsion dentistry. The
means to be used preservatives were:

*  The preservative coconut water.

s The positive control was the way with fetal bovine
serum.

»  The negative control was the medium contaming
Antimicina A (used as a lethal substance).

The preservative one was coconut water obtained
from fresh coconut. For the negative control, was used to
Antimicina A (Sigma-Aldrich, St. Louis, USA) that acts
inhibiting the oxidation cell, mnhibits cytochrome (complex
I, NADH dehydrogenase) and therefore, there is no
production of ATP in mitochondrial respiration of
macrophages, causing cell death. A toxic dose of
Antimicina A (C,H,N,0,) is 2 pg mL ™" and lethal dose is
200 DL50.

The fimds were collected from plates. Two plates
with 6 wells had their resources collected and put into test
tubes and the preservatives were placed in the wells
numbered 1-6, respectively in the plate with their numbers
pre-established. These cards are numbered 1-3 at the top
and from 4-6 at the bottom. One such plaque was placed
for 30 and another for 60 min in dissector and left in the
oven to 37°C. After the times of their 30 and 60 min,
preservatives were collected and the plates quickly
washed with PBS. The Blue of Trypan to 0.5%, was added
to all wells and left for 1 min. The wells were washed with
water and then added to methanol and then Panotic to fix
the dye. After stained and fixed, the plates were observed
under the microscope. Not much ruddy or clearer cells are
those that show up cheer and the ruddiest or when they
fled well, these one are the dead one.

RESULTS AND DISCUSSION

The macrophages were collect from Wistar rats and
they were treated with different types of solutions. After
a period of time the survive of these cells was analyzed
and expressed by values in percentage.

The Table 1 has shown the comparison of the
percentage of surviving between the control and treated
groups in different times (30 and 60 min).
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Tahle 1: Bffect of cocopnatwrater fhthe sk of madopkages cells

Precervative varays 30w () a0 w0
Posit fvre cordral 100 100
Cocoratt wrater 17 34

Due to the analysis of the residts it was ohserved
that there was differenice between the group treated with
cocotnt water solution (30 and &0 mir]) to the control
group (p = 0047, Duret's Lultiple C om patison Test and
Eoragkal -WWalis test, by the Priam 5, statistica program
atialysi €.

IntheFig 1-4(100 atd 400, condd be observed that
the extract of cocomat water solulion was capahle of
indueing to apoptosiz in the different times of treatmerd
(30 and 60 miry this difference was statistically ohserved

Sim ef al. (2008) described that cocomat water was
found to cortaein  high level of =zeatin riboside
Gopikristna ef al (200%) related that cocorot water is
bicl ogicaly pure atnd sterile, with a rich presence of amino
acids, proteins, witaming and minerals and that statistical
analysis showed that cocomat water kept =ignificantly
more periodontal ligamert cells wiable compared with
propolis, Hark s balanced salt solution (HBEEE), or milk as
well as cocort water can be used as a superior transport
medivm for avalzed teeth. Although, in owr experimernta
it was chserved that cocomat water induced a high
expression of apoptosiz inthe macrophage cells. This fact
would not indicate cocormt water as a transport medium
for avidsed theeth as described by Gopikristna ef
(200%). Eelated to the inference dus to the fact thd
cocotnt water is biologeally puare and sterile we would
speculated that cocondt water is not once as described by
Prabakaran ef . (200%) cocotot water-based culture
mediwn is economical for the production of Bamilis
fhringiensis var. istaelensis demonstrating the excellerd
hiological condition of cocomst water solution to the
developmnent of  other types  of  contaminart
i CHO O At S 8.

In other study Abara of @l (2007), described the
hepdtic protection effect of cocomst water showed thad
the ingestion of cocomat milk and cocomd water
increased the walues of protein and proteinBH A ratios,
it decreased alanine and aspartate amino transferase
(ALT and AST) activities. These effects, in tun
enthaticed the induction of the metabolizing enzyimes and
a resultart faster clearance and eliminaion of the caffeine
from the body, there by reducing the toxic effect on the
liver. Comiplemertary, a study developed by Tamiail of .
(2007 has showed that ingesting of cocorod water was as
good as ingesting a commercial sports drink for whole
body rebrrdration after exercise-induced debrrdration bt
with better fluid tolerance. It is known that Mitric cxide
(MO and MMonoste Chemoattr actart Protein (MCOT-1

Fig 1: Hegative cordrol. 211 the dead cells (100

Fig Z: Cortrol positive. Virtoaly all iving cells (10020

o o

Fig 3: Cocotndt water in 30 min. Cellslilled, degererated
the presence of bodies apoptolic (40020

Fig 4:Cocomat water iné0 min Apoptosis (4000
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co-regulation has been found in endotoxin-activated
macrophages. Kupffer cells (KC) are a main source of
soluble-mediators production in liver abnormalities.
Kolios et al. (2008) indicated that KC might be the main
source of NO and MCP-1 production in liver disorders,
probably through, the induction of PI3-kinase (s) and
without any co-regulation between these molecules,
which might represent two mdependent immun-
oregulatory pathways in the role of KC in hepatic
disorders. Due to the analysis of the results found in this
research, may be the apoptosis level observed would be
related to the mcreased of depuration activity which
would be related to the macrophage in the liver as the
Kupffer cells this hypothesis would be supported by the
study developed by Sandhya and Rajamahan (2006),
whom described that an increased rate of cholesterol
conversion to bile acid and an increased excretion of bile
acids and neutral sterols were observed in rats fed
coconut water and that in the histopathological studies of
liver and aorta revealed much less fatty accumulation in
these tissues in cholesterol-fed rats supplemented with
coconut water. They observed that feeding coconut water
resulted in increased plasma L-argimine content, urinary
nitrite level and nitric oxide synthase activity. These
results indicated that both tender and mature coconut
water has beneficial effects on serum and tissue lipid
parameters in rats fed cholesterol-contaming diet.
Transgenic overexpression of calcineurin (CN/Tg) in
mouse cardiac myocytes results in hypertrophy followed
by dilation, dysfinction and sudden death. It was
described that Nitric oxide produced via mducible mtric
oxide synthase (iINOS) has been implicated in cardiac
mjury. Since, calcineurin regulates iINOS expression and
since, phenotypes of mice overexpressing INOS are similar
to CN/Tg, we hypothesized that iINOS 15 pathogenically
in cardiac phenotypes of CN/Tg mice.
Calcineurin activates local production of NO by iNOS in

involved

cardiac myocytes which significantly contributes to
sudden death, heart block, LV dilation and impaired
systolic performance in this murine, model of cardiac
hypertrophy induced by overexpression of calcineurin
(Somers et al., 2008). This fact would be related to the
apoptotic  effect m the
macrophages once as described by other authors coconut

mnduced coconut water
water induced the mcreased of protein and protein/RNA
ratios as well as the level of nitric oxide synthase activity
together with the L-arginine level, maybe this potential
mechanisms would be the responsible by the apoptotic
effect in the macrophages isolated cells in our in vitro
study. Inflammation and oxidant stress have been

suggested to be involved in the structural remodeling in

atrial fibrillation (AF) and inducible nitric oxide synthase
(INOS) 15 associated with inflammation and oxidant stress.
Han et al. (2008) described that there is a novel evidence
that 1mbalanced expression of INOS/eNOS which could
contribute to protein nitration and cardiomyocyte
apoptosis 1 human in which condition inflammation may
be an important participant.

According to Busshan et al. (2007), triterpenediol
(TPD) comprising of isomeric mixture of 3¢, 24-
dihydroxyurs- 12-p and 3, 24-dihydroxyolean- 12-p from
Boswellia serrata induces apoptosis in cancer cells.
These studies thus demonstrate that TPD produces
oxidative stress in cancer cells that triggers self-demise by
reactive oxygen species (ROS) and NO regulated
activation of both the intrinsic and extrinsic signaling
cascades. Nakamura ef af. (2008) screened the mhibitory
effect of the extract from 50 Thai medicinal plants on an
inducible-mtric oxide synthase (INOS) expression induced
by lipopoly-saccharide (LPS) in mouse macrophages
RAW 264.7. From this screening, the extracts of root bark
of Clausena guillauminii, C. lunulata and C. excavata
(Rutaceae) were found as the extracts which showed
potent inhibitory effect on the INOS protein expression in
concentration-dependent manner. Furthermore, in fact we
may suggest that a similar effect would be related with the
effect of coconut water m the apoptotic mechamism
observed in this study.

CONCLUSION

In the light of the results we may speculate that the
apoptotic effect related to the coconut water would be
related to the possible presence of a substance which may
alter the imbalanced expression of INOS/eNOS in the
macrophage cells.
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