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RESUMO

A macaiba, fruto nativo da Caatinga brasileira, possui em sua composi¢do percentuais
significativos de acidos graxos insaturados, bem como teores elevados de carotenoides e de
vitamina C, sendo a estes atribuidos acdo hipocolesterolémica. Objetivou-se com este trabalho
avaliar os efeitos da ingestdo da polpa de macaiba sobre pardmetros murinométricos e
bioquimicos de ratos wistar adultos dislipidémicos. Ratos Wistar machos foram divididos em
quatro grupos: Controle (CT), Dislipidémico (DL), Macaiba (MC) e Macaiba dislipidémico
(MCDL), sendo usado um n=9 por grupo. A dislipidemia foi induzida previamente, durante 14
dias, utilizando uma emulsdo com alto teor de gorduras saturadas. Apés o periodo de indugéo
de dislipidemia, no 15 dias do experimento, os animais dos grupos MC e DLMC receberam por
gavagem 1000mg/kg/dia de polpa de macaiba durante 28 dias. Os dados foram avaliados
utilizando One Way Anova seguido de Tukey (p<0.05). Avaliou-se consumo de racéo,
circunferéncia abdominal, toracica, peso, comprimento, IMC e gorduras viscerais. Mediu-se
ainda transaminase oxalacético (TGO), transaminase piruvica (TGP), colesterol total (CT),
trigliceridios (TG), lipoproteina de baixa densidade (LDL), lipoproteina de alta densidade
(HDL) e calculou-se o risco aterogénico. Os dados demonstraram que n&o houve diferenca nos
parametros fisicos, havendo reducdo da gordura visceral nos animais que receberam macaiba.
Houve reducdo de todos os parametros bioquimicos para o grupo DLMC e de TG no MC. Os
grupos MC e DLMC apresentaram aumento de HDL e diminui¢do de indice aterogénico.
DLMC também apresentou reducdo de transaminase pirlvica e transaminase oxalacética.
Assim sendo, a macaiba apresenta-se como alimento promissor na prevencdo e/ou combate a
dislipidemia, promovendo assim, melhoria na qualidade de vida dos seus consumidores. Tendo
em vista que os resultados mostraram que ela reverteu a dislipidemia no grupo DLMC.

Palavras chaves: Bioquimica. Gorduras viscerais. Risco aterogénico.



ABSTRACT

Macaiba, Brazilian caatinga's native fruit, has in its composition significant percentages of
unsaturated fatty acids, as well as high levels of carotenoids and vitamin C. The objective of
this study was to evaluate the effects of macaiba pulp intake on murinometric and biochemical
parameters of wistar dyslipidemic adult rats. Male Wistar rats were divided into four groups:
Control (CT), Dyslipidemic (DL), Macaiba (MC) and Dyslipidemic Macaiba (MCDL), using
n=9 per group. Dyslipidemia was previously induced. The animals were gavaged
1000mg/kg/day of macaiba pulp for 28 days, after the 14 day induction period of dyslipidemia.
Data were evaluated using One Way Anova followed by Tukey (p<0.050). Feed intake,
abdominal and thoracic circumference, weight, length, BMI and visceral fat were evaluated.
Oxalacetic transaminase (TGO), pyruvic transaminase (TGP), total cholesterol (TC),
triglycerides (TG), low-density lipoprotein (LDL), and high-density lipoprotein (HDL) were
also measured and atherogenic risk was calculated. The data demonstrated that there was no
difference in the physical parameters, and there was a reduction of the visceral fat in the animals
that received macaiba. There was a reduction of all the biochemical parameters in DLMC and
TG on MC. MC and DLMC groups showed increased HDL and decreased atherogenic index.
DLMC also showed reduction of pyruvic transaminase and oxalacetic transaminase. Thus,
macaiba presents itself as a promising food in the prevention and/or dyslipidemia combat, thus
promoting an improvement in consumers life quality.

Keywords: Biochemistry. Visceral fats. Atherogenic risk.
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1 INTRODUCAO

A Caatinga, conhecida como mata branca, tipo de Floresta Tropical Seca que cobre a
maior parte do Nordeste Brasileiro (ALBUQUERQUE et al., 2007; LEITMAN et al., 2015;
MORO; WESTERKAMP; DE ARAUJO, 2014), é um bioma que apresenta uma vasta
biodiversidade, importante por apresentar essas espécies adaptadas a uma precipitacdo
irregular. Dentre as diversas espécies de arvores frutiferas presentes neste bioma, podemos
encontrar a Acrocomia intumescens Drude, uma palmeira conhecida popularmente como
macaiba, pertencente a familia das Arecaceae. O seu fruto é composto de uma semente
comestivel, sendo esta consumida in natura ou na forma de doces, da qual também pode ser
extraido um 6leo limpido e incolor, usado no preparo de alimentos e como substituto ao azeite
de oliva. A polpa também pode ser consumida fresca, cozida, na forma de sorvetes ou inserida
no preparo de outras formulagdes como biscoitos e bolos (ALMEIDA; ALBUQUERQUE,
2002; LORENZI et al., 2010; COIMBRA,; JORGE, 2011).

Estudos sobre a composicao nutricional do fruto da macaiba tém mostrado que sua polpa
apresenta um excelente perfil lipidico, rico em 4&cidos graxos monoinsaturados e
poliinsaturados, especialmente o &cido oleico e linoleico. Além disso, apresenta carboidratos,
fibras, um significativo teor de carotenoides, tocoferol e vitamina C, conhecidos por serem
antioxidantes (COIMBRA; JORGE, 2011; LESCANO et al., 2015; SOUZA, 2016). Para estes
compostos foram atribuidos acdo anti-inflamatdria e hipocolesterolémica em estudos com
animais que consumiram alguns frutos como a amora, cardamomo, jaboticaba e ameixas
(YANG; YANG; ZHENG, 2010; ALEZANDRO; GRANATO GENOVESE, 2013;
BELGUITH-HADRICHE et al., 2013; VERHOEVEN et al., 2015; KUO et al., 2015).

A hipercolesterolemia, dislipidemia e suas patologias associadas como a resisténcia
insulinica, doencas cardiovasculares, hipertensdo, diabetes mellitus e acidente vascular cerebral
contribuem para que se elevem o0s custos de saude publica em decorréncia do uso de
medicamentos para tratamento de tais enfermidades. Devido a isto, observou-se um aumento
na busca por alimentos naturais que contribuam para melhora de perfil lipidico (COIMBRA,
JORGE, 2011; WHANG et al., 2014; DUAN et al., 2014; SENAPHAN et al., 2015; VERMA,;
SHARMA, 2015).

Alguns componentes como 4acidos graxos mono e poliinsaturados assim como
antioxidantes, com acao benéfica sobre o perfil lipidico podem ser encontrados na Acrocomia
intumescens (ALMEIDA; ALBUQUERQUE, 2002; SOUZA, 2016), mas, até o presente
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momento ndo foram encontrados dados na literatura cientifica que avaliem os efeitos de sua
polpa sobre parametros fisicos e bioquimicos in vivo.

Diante do exposto, este estudo se justifica pela escassez de dados na literatura cientifica
que relatem a acéo da polpa de macaiba sobre os parametros murinométricos e bioquimicos in
Vivo, e por se tratar de um fruto consumido pela populacéo da Caatinga sdo necessarios estudos
que se investiguem os efeitos sobre os parametros metabolicos e fisicos decorrentes de sua
ingestao.

Assim sendo, hipotetizamos que a polpa de macaiba por apresentar, componentes com
caracteristicas antioxidantes e &cidos graxos essenciais pode melhorar pardmetros
murinométricos e bioquimicos de ratos wistar dislipidémicos. Desta forma, este estudo
apresenta como objetivo avaliar os efeitos da polpa de macaiba sobre os parametros

murinomeétricos e bioquimicos em ratos wistar dislipidémicos.
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2 REVISAO DA LITERATURA

2.1 DISLIPIDEMIA

A dislipidemia é um distarbio no metabolismo dos lipidios que se caracteriza pelo
aumento dos niveis de colesterol total e de lipoproteinas de baixa densidade (LDL), associado
a uma reducdo no nivel de lipoproteina de alta densidade (HDL) (YANG; YANG; ZHENG,
2010; DUAN et al., 2014).

As alteracOes lipidicas tém apresentando relacdo positiva com o desenvolvimento da
aterosclerose, doenca inflamatoria cronica correlacionada a elevacdo da concentracédo sérica de
colesterol total, promovendo espessamento das paredes das artérias e reducdo da elasticidade
arterial (PEREIRA et al., 2013; SOUZA, et al., 2003).

As doengas cardiovasculares (DCV) apresentam-se como uma das principais causas de
mortalidade mundial (SMITH, 2007; DUAN et al., 2014). No Brasil, no ano de 2014, as DCV
foram responsaveis por 29,4% das mortes, correspondendo a mais de 308 mil pessoas que
chegaram a 6bito decorrentes de infarto e acidente vascular cerebral (AVC). O elevado indice
coloca o Brasil entre os 10 paises com 0s maiores percentuais de 6bitos em virtude de DCV
(PORTAL BRASIL, 2015). A doenca cardiovascular apresenta como um dos principais
contribuintes, o dano oxidativo, promovido por radicais livres, gerados a partir de processos
oxidativos no organismo (WANG et al., 2014).

Em virtude do tratamento para reducgédo de colesterol realizado com drogas apresentar
alguns efeitos colaterais, tém-se buscado cada vez mais outras alternativas que promovam o
mesmo beneficio e com menos danos. Devido a isto, tem-se desenvolvido estudos com
alimentos funcionais e que apresentem comprovagao cientifica em reduzir o colesterol ( WANG
et al., 2014), a partir de modelos animais induzindo dislipidemia.

Duan et al. (2014), ofertando a ratos uma dieta rica em gordura durante o periodo de
duas semanas para desenvolver dislipidemia nos mesmos, observou como resposta metabolica
uma elevacgéo nos niveis de triglicerideos, colesterol total, LDL e ganho de peso.

No estudo desenvolvido por Senaphan et al. (2015), onde ratos consumiram durante 16
semanas uma dieta com elevado teor de gordura e 15% de frutose, levou a um quadro de
dislipidemia, observaram que os animais apresentaram hipercolesterolemia, resisténcia a
insulina e aumento da presséo arterial.

Em pesquisa na qual animais, ratos da linhagem wistar, consumiram uma dieta

composta por banha de porco, caseina, colesterol, mistura de vitaminas e minerais, metionina,
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levedura em po e cloreto de sodio durante quatro semanas, resultando em um quadro de
dislipidemia, foi observado um aumento dos lipideos séricos, incluindo o colesterol total,
triglicerideos e LDL, e uma reducéo de HDL. Além de promover aumento da acetilcolinesterase
cerebral (AChE) e reducdo da capacidade de retencdo de memoria, representando uma
deméncia. Também foi observado uma disfuncdo vascular, expressao de mRNA de 6xido
nitrico, sintase endotelial e aumento do acido tiobarbiturico e de espécies reativas no soro
(VERMA; SHARMA, 2015).

O tratamento medicamentoso para dislipidemia apresenta diversos efeitos colaterais e
decorréncia destes danos, tém-se intensificado a busca por alimentos funcionais com
comprovacao cientifica sobre a melhora do perfil lipidico sem que estes tenham como

consequéncia os mesmos maleficios (WANG et al., 2014).

2.2 ANTIOXIDANTES NATURAIS NO TRATAMENTO DE DISLIPIDEMIAS

Os antioxidantes agem de forma a promover a remocao ou inativacdo dos radicais livres
formados durante a iniciacdo ou propagacéo da reacdo de oxidacgéo. Estes radicais livres atuam
causando deterioracdo oxidativa dos alimentos e danos oxidativos nos seres vivos. Os
antioxidantes por sua vez, doam atomos de hidrogénio aos radicais formados na oxidacéo,
eliminando-os e retardando a oxidagdo de outras moléculas através da inibicdo do processo de
iniciacdo e propagacéo da reacdo de oxidacdo, gerada em cadeia pela presenca de radicais livres
(FRANKEL; MEYER, 2000; BAUER et al., 2001; BASTIDA et al., 2009; GANHAO et al.,
2010; RODRIGUEZ-CARPENA et al, 2011).

Os antioxidantes também ajudam protegendo os sistemas bioldgicos contra os efeitos
danosos decorrentes das espécies reativas de oxigénio, oriundos do processo de oxidacdo, em
celulas alvo (PEREIRA et al., 2013).

Os antioxidantes podem ser sintéticos ou naturais (RAMALHO; JORGE, 2006). Os
naturais sdo compostos presentes nos alimentos, em pequenas quantidades, que apresentam a
capacidade de interromper a formacédo de radicais livres. Diversos compostos antioxidantes
naturais tém sido isolados a partir de materiais de origem vegetal, tais como sementes
oleaginosas, cereais, vegetais, frutos, folhas, raizes, especiarias e ervas (BASTIDA et al., 2009;
GANHAO et al., 2010; NITASHA BHAT et al., 2015).

Em pesquisas com animais, com uso de antioxidantes naturais, foi observado melhora
do perfil lipidico. Dentre os alimentos ja estudados, em que seus compostos antioxidantes tém

demonstrado beneficios sobre parametros bioquimicos, estdo a amora, cardamomo, ameixas



19

orientais e jaboticaba (YANG; YANG; ZHENG, 2010; VERHOEVEN et al., 2015; KUO et al.,
2015; ALEZANDRO; GRANATO; GENOVESE, 2013).

O uso da suplementacdo de amora em po liofilizada em estudo desenvolvido por Yang,
Yang e Zheng (2010) com o objetivo de avaliar os efeitos hipolipidémicos e antioxidantes.
Mostrou que houve uma reducdo significativa nos niveis de triglicerideos no soro e no figado,
colesterol total e lipoproteinas de baixa densidade no soro, em contrapartida houve um aumento
significativo no teor de lipoproteina de alta densidade. Tais resultados atribuidos a presenca de
fibra dietética, acidos graxos, compostos fenolicos, flavonoides, antocianinas e vitaminas
presentes no fruto.

O cardamomo também tem apresentado acdo eficaz na dosagem de 1g/10 ml de solugéo
administrado diariamente, sobre parametros bioquimicos em ratos albinos, nos quais foram
induzidos dislipidemia e hiperglicemia (NITASHA BHAT et al., 2015).

Kuo et al. (2015) estudando o efeito das concentracdes de 2 e 5% de ameixas orientais,
ricas em polifenois, consumidas por ratos dislipidémicos, observaram uma melhora do perfil
lipidico sanguineo e de sintomas de condi¢BGes neurodegenerativas.

Em estudo desenvolvido para avaliar o efeito da ingestdo diaria (40 dias) de jaboticaba
(1,0 e 2,0 g de peso seco/kg de peso corporal) sobre o estresse oxidativo e perfil lipidico no
plasma de ratos diabéticos, foi observado que os animais que consumiam jaboticaba
apresentaram maior atividade da superdxido dismutase no cérebro, catalase e glutationa
peroxidase (GPx) nos rins e no figado, e GPx no plasma, em comparagdo com o grupo controle.
Sugerindo, assim, que a ingestdo diaria a longo prazo de jaboticaba poderia ser usada para o
controle do diabetes e do estresse oxidativo em condi¢cdes patoldgicas (ALEZANDRO;
GRANATO; GENOVESE, 2013).

2.3 PALMEIRAS — MACAIBA (Acrocomia intumescens)

O Brasil conta com cerca de 270 espécies de palmeiras. Dentre estas palmeiras encontra-
se a familia Arecaceae, esta por sua vez, apresenta, aproximadamente, 2.522 espécies e 252
géneros dispersos em diversos biomas do mundo (DRANSFIELD et al., 2008; LORENZI et al.
2010).

A macaiba, por sua vez, ¢ uma palmeira do género Acrocomia e que faz parte da familia
das Arecaceae (MOURA, 2009). No Brasil, sdo encontrados diversos genétipos de macaiba que
sdo considerados ecotipos ou espécies, sendo a Acrocomia intumescens, Acrocomia aculeata

totai e Acrocomia aculeata sclerocarpa, diferindo quanto as suas morfologias, fisiologia e
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produtividade dos frutos (MACHADO et al., 2015). Sdo compostas de raizes que podem ser
subterraneas ou aéreas, apresentando estirpes solitarios ou cespitosos e raramente escandentes,
aéreos ou subterraneos. Estas estirpes podem ser lisas ou cobertas por espinhos quando o
mesmo € aéreo. As folhas se caracterizam por apresentar bainhas abertas ou fechadas e peciolos
curtos ou longos. As flores em sua maioria séo trimeras. Os frutos podem ser encontrados com
tamanhos diversos, desde pequenos a muito grandes com o pericarpo liso ou com presenga de
espinhos. O tegumento, estrutura rigida e que em seu interior pode ser encontrado uma ou mais
sementes (MIRANDA et al., 2001).

As espécies de ocorréncia no Brasil s&o seis, sendo a Acrocomia aculeata (Jacg.) Lodd.
ex Mart., Acrocomia emensis (Toledo) Lorenzi, Acrocomia glaucescens Lorenzi, Acrocomia
hassleri (Barb.Rodr.) W.J.Hahn, Acrocomia intumescens Drude e Acrocomia totai Mart.
(LEITMAN, 2015). Estas se destacam por sua importancia devido seu uso na elaboracdo de
produtos, obtidos a partir de seus frutos e sementes, além de seu uso na medicina popular,
obtengdo de combustivel, utensilios domesticos e cobertura de casas (LORENZI, 2006).

A Acrocomia intumescens (figura 1), de ocorréncia na regido Nordeste nos estados de
Alagoas, Bahia, Ceard, Paraiba, Pernambuco, e regido Sudeste nos estados de Rio de Janeiro e
Séo Paulo, fazendo parte da constituigdo do Bioma de Mata Atlantica (LEITMAN et al., 2015).
Conhecida popularmente por macaiba, macalba ou palmeira barriguda, se caracteriza por
apresentar, em média, altura de até 8 m, caule composto por espinhos nas plantas jovens e liso
nas maduras, frutos de formato globoso a subgloboso de epicarpo duro e lenhoso, constituidos
de uma casca dura (epicarpo) que envolve uma polpa (mesocarpo) e no centro um endocarpo
duro com uma ou duas sementes (LORENZI et al., 2004; LORENZI et al., 2010; SILVA,;
ANDRADE, 2013) (figura 2).

A macaiba é encontrada em diversas cidades da regido Nordeste, por ser uma palmeira
oriunda de fragmentos de vegetacdo, sendo suas sementes mais facilmente dissipadas em
espacos abertos (MORO; WESTERKAMP; DE ARAUJO, 2014). Pesquisas quanto a
composicao quimica e propriedades de utilizacdo desta espécie séo escassas, sendo encontradas
maiores informacdes para Acrocomia aculeata, fazendo parte do mesmo género da Acrocomia
intumescens, e como a macaiba se assemelha a A. aculeata, assim, as caracteristicas atribuidas
a macauba, pode se estender a macaiba (A. intumescens) (SOUZA, 2016).

A A. aculeata é comumente conhecida por macaiba, coco-babéo, bocailva, macauba,
bacalva e mocajuba. Os frutos sdo formados por cerca de 20% de casca, 40% de polpa, 33%
de endocarpo e 7% de améndoa. As sementes sao comestiveis, consumidas na forma in natura

e como doces, da qual também pode ser extraido um 6leo de aspecto limpido e incolor,
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empregado no preparo de alimentos, como substituto ao azeite. A polpa também é consumida
fresca ou cozida e/ou adicionada no preparo de sorvetes e outros produtos, como biscoitos e
bolos (CICONINI, 2012; COIMBRA; JORGE, 2011). Seus frutos ainda se caracterizam por
apresentarem elevados teores de 6leo na sua polpa e améndoa. Das améndoas sao extraidos em
média 1.500 e 5.000 kg de dleo por hectare/ano, sendo considerado a segunda maior
produtividade apds o 6leo de palma (NAVARRO-DIAZ et al., 2014).

Estudos sobre a composicdo nutricional deste fruto, tem mostrado que a polpa de
macaiba apresenta um excelente perfil lipidico, rico em &cidos graxos monoinsaturados,
especialmente o acido oleico, além de carboidratos e fibras, apresenta um significativo teor de
[-caroteno e a-tocoferol, representando uma importante fonte de vitaminas A e E (LESCANO
etal., 2015; COIMBRA; JORGE, 2011).

Arraiz da A. aculeata é usada popularmente como diurético, e também no tratamento de
doencgas cardiovasculares, hipertensdo, diabetes e inflamacdo. Existe comprovacdo da acao
diurética e anti-inflamatoria do 6leo microencapsulado de macaiba em estudos desenvolvidos
com animais (LESCANO et al., 2015; COIMBRA; JORGE, 2011).

A macalba (A. aculeata) apresenta-se como uma matéria-prima em potencial para
elaboracédo de produtos alimenticios, além de cosméticos e como biocombustivel. No entanto,
sua exploracdo ainda se encontra centrada em populagfes nativas (LOPES et al., 2013). A
macaiba apresenta um periodo de frutificacdo que ocorre durante todo o ano, no entanto os
frutos amadurecem, principalmente, entre os meses de setembro a janeiro (LORENZI, 2006;
CETEC, 1983).

Fonte: SOUZA, 2016.

A — Estrutura da Acrocomia intumescens; B - Inflorescéncia; C - Cachos com frutos



Figura 2. Estrutura do fruto da Acrocomia intumescens.

Fonte: SOUZA, 2016.
A — Fruto integro; B — Polpa; C — améndoas; D — améndoa revestida por endocarpo.
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3 ABORDAGEM METODOLOGICA

3.1 ANIMAIS

Foram usados 36 ratos machos da linhagem Wistar, provenientes do Biotério da
Universidade Federal de Pernambuco, em idade adulta (120 dias), pesando, aproximadamente,
280 + 20 g, sendo mantidos no Laboratério de Nutrigdo Experimental da Universidade Federal
de Campina Grande, campus de Cuité (LANEX/ UFCG/CUITE). A pesquisa foi conduzida de
acordo com as Diretrizes para o Cuidado e Uso de Animais Experimentais e foi submetida e
aprovada pela Comissé&o de Etica no Uso de Animais - CEUA do Centro de Satde e Tecnologia
Rural - CSTR/UFCG, n° de protocolo CEP 063/2016 (ANEXO 1).

Os animais foram alojados em gaiolas metabdlicas individuais, com temperatura
ambiente de 22 +1 °C, com ciclo claro-escuro constante com a fase clara entre 06h00min as
18h00min, umidade de +65%, recebendo racdo e agua ad libitum durante 45 dias. Antes do
inicio dos experimentos, durante 14 dias foi induzida a dislipidemia. A administracdo da polpa
de macaiba ocorreu durante 28 dias.

3.3 OBTENCAO DO FRUTO E PREPARO DA POLPA

O fruto macaiba foi obtido em Mata Atlantica, localizada na cidade de Areia, Estado da
Paraiba, entre o periodo de janeiro a fevereiro de 2016.

Dois dias anteriores ao processo de liofilizacdo os frutos foram descascados, as polpas
removidas, embaladas a vacuo e congelados a -20 +2 °C para posterior liofilizacéo.

A polpa foi liofilizada durante 48 h a temperatura de -50 1 °C. O liofilizado foi
embalado a vacuo e congelado até 0 momento de ser utilizado na preparacao da solucéo ofertada

a0s animais.

3.2 INDUCAO DE DISLIPIDEMIA

Os animais receberam uma emulsdo com alto teor de gordura (EATG), sendo esta
constituida de banha de porco, colesterol, gema de ovo em p0, acido biliar, glicerol,
propiltioracil, agua destilada, de acordo com metodologia adaptada de Xu et al. (2012). A
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EATG foi administrada via gavagem, uma vez ao dia, nos primeiros 14 dias de experimento,

na proporgao de 10 ml/kg de peso do rato.

3.4 DETERMINACAO DE COMPOSICAO FiSICO-QUIMICA DOS FRUTOS

Para analise da composicdo nutricional da polpa de macaiba foram determinados os
valores de proteina (AOAC, 2012); lipidios (FOLCH; LESS; STANLEY, 1957); Acido
Ascorbico (STROHECKER; HENNING, 1967); Carotenoides Totais (HIGBY, 1962);
Flavonoides Amarelos (FRANCIS, 1982); Polifendis Extraiveis Totais (OBANDA; OWUOR,
1997); Atividade antioxidante (RUFINO et al., 2007); perfil de acidos graxos por metodologia
de transesterificacdo de Hartman e Lago (1973) e a identificacdo dos &cidos graxos foi realizada
em cromatdgrafo gasoso (Varian 430GC) equipado com detector de ionizacdo de chama (FID)
e coluna capilar de silica fundida (CP WAX 52 CB Varian).

3.5 DIETAS

Os animais foram divididos em 4 grupos de acordo com os tratamentos: 1) Controle
(CT) — tratado com &gua destilada; 2) Dislipidémico (DL) — previamente dislipidémico tratado
com agua destilada; 3) Macaiba (MC) — tratado com solucdo contendo 1000 mg/kg de polpa de
macaiba; 4) Macaiba Dislipidémico (DLMC) — previamente dislipidémico tratado com solucéo
contendo 1000 mg/kg de polpa de macaiba. Cada grupo foi composto de 9 animais. Todos 0s
animais receberam racdo e agua ad libitum. A administracdo da solucdo de 0,1% de polpa de
macaiba foi realizada por gavagem durante 28 dias. O delineamento experimental esta
detalhado na Figura 3.

Figura 3. Delineamento experimental.

*Peso e consumo de racdo dos animais semanalmente.

CcT CcT
I I
DL DL
| DL MC |
DL ' ' DL
| DLMC DLMC |
DLMC | | DLMC
14 dias *7 28 dias *”
Inducao da Tratamento com Murinometria
dislipidemia macaiba L.
Eutanasia
Bioquimica
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3.6 PROCEDIMENTOS EXPERIMENTAIS

3.6.1 Consumo de Racéo e peso dos animais

O peso e consumo de racdo dos animais foram aferidos semanalmente, utilizando balanga
semi-analitica da marca Balmax ® (modelo: ELP — 25). Onde, o controle de ingest&o alimentar
foi calculado por meio da equacdo:

Cs=R¢-S
Onde:
Cs = Consumo semanal
Rf = Ragéo fornecida
S = Sobras

3.6.2 Medidas Murinométricas

As medidas murinométricas foram realizadas em todos os animais antes da eutanasia,
logo ap6s a administracdo do anestésico, Cloridrato de Quetamina e Xilasina (1 mL/kg). Foram
aferidos a circunferéncia abdominal (CA), a circunferéncia toracica (CT), comprimento de
cauda (CC) e o comprimento corporal. O peso e comprimento corporal, aferidos no dia de
eutanasia, foram usados para determinacio do Indice de Massa Corporal (IMC) = peso corporal
(g)/comprimento (cm?) (NOVELLI et al., 2007).

3.6.3 Coleta de Sangue, Determinacdo de Perfil Bioquimico, Pesagem dos Orgéos e

Gorduras Viscerais

Os animais foram mantidos em jejum de 8 horas antes da eutanasia. Na eutanésia, foram
coletadas amostras de sangue por meio de punc¢édo cardiaca com os animais anestesiados com
cloridrato de quetamina e cloridrato de xilazina (1mL/kg), logo ap6s as medidas
murinométricas.

As analises de glicemia, triglicerideos, colesterol total, lipoproteina de alta densidade
(HDL), transaminase oxalacética (TGO), transaminase piravica (TGP), creatinina e ureia,
foram aferidas utilizando kit enzimatico (LAB TEST), onde o soro foi obtido apds

centrifugacdo a 3000 rpm durante 10 minutos. Para obtenc&o de lipoproteina de baixa densidade
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(LDL) e indice de aterogenicidade (1A), foram utilizadas as respectivas férmulas, LDL = CT —
(HDL + TG/5) e Al = (TC —HDLc)/ HDLc (CHOI et. al, 2006). Apos a coleta de sangue foram
removidos e pesados o figado, os rins e cérebro, assim como as gorduras mesentérica,

retroperitonial e epididimal, sendo pesados em balanca semi-analitica.

3.7 ANALISE ESTATISTICA

Os resultados foram expressos em média = DP ou erro da média. Foi usado o programa
software Sigma Stat (verséo 3.0) para realizagdo do teste One Way ANOVA, seguido de teste
de Tukey para comparacdo entre os grupos. Diferencas estatisticamente significativas foram

consideradas quando p<0.05.
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4 RESULTADOS

Os resultados estdo apresentados como artigo cientifico e foi submetido de acordo com

as normas da revista.

ARTIGO 1: MACAIBA (Acrocomia intumescens Drude) DECREASED VISCERAL FAT
AND BIOCHEMICAL PARAMETERS IN DISLIPIDEMIC RATS. Submetido ao
periodico Metabolism: Clinical and Experimental, ISSN: 0026-0495, Qualis: Al. Areas:

Nutricdo, Biotecnologia. Qualis A2, Area: Ciéncias Bioldgicas. Fator de impacto: 4.375.
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SUMMARY

Macaiba is a palm tree. It has significant percentages of unsaturated fatty acids in its
composition, as well as high levels of carotenoids and vitamin C. The objective of this work is
to evaluate the effects of macaiba pulp intake on murinometric and biochemical parameters of
dyslipidemic adult Wistar rats. Male rats were divided into four groups: Control (CT),
Dyslipidemic (DL), Macaiba (MC) and Dyslipidemic Macaiba (DLMC), using n=9 per group.
Dyslipidemia was previously induced during 14 days. The animals received 1000mg/kg of body
weight/day of macaiba pulp by gavage during 28 days. Data were evaluated with One Way
Anova followed by Tukey (p<0.05) using Sigma Stat software. Feed intake, abdominal and
thoracic circumference, weight, length, BMI and visceral fat were evaluated. Oxalacetic
glutamic transaminase (OGT), pyruvic glutamic transaminase (PGT), creatinine, urea, total
cholesterol (TC), triglycerides (TG), low density lipoprotein (LDL), high density lipoprotein
(HDL) and atherogenic risk were calculated. The data demonstrated that there was no difference
in the physical parameters, but a reduction of visceral fat in MC and DLMC was verified. There
was a reduction of all the biochemical parameters in DLMC and TG in MC. MC and DLMC
groups presented increases in HDL and decreases in atherogenic index (p<0.05). DLMC also
presented a reduction in PGT and OGT. Therefore, macaiba shows to be a promising food for
preventing and/or combatting lipidic alterations that may promote correlated pathologies such
as dyslipidemia.

Keywords: Atherogenic index. Visceral fat. Lipoproteins.
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1. INTRODUCTION

Acrocomia intumescens is a palm tree that can be found in the northeastern and
southeastern regions of Brazil as part of the Atlantic Forest Biome. It is characterized by
presenting two edible portions, being the pulp and the almond [1,2].

Regarding the fruit’s nutritional composition, both the pulp and the almond are made up
of carbohydrates, lipids, protein, minerals and vitamin. The pulp stands out as a source of fiber,
fatty acids and essential aminoacids [1]. Preliminary research has shown that macaiba pulp is a
source of unsaturated fatty acids such as oleic (8.09 g.100 g*) and linoleic acid (1.56 g.100 g
1. In addition, it is a source of vitamin C (47.60 mg.sup.100 g -1) and contains significant levels
of total carotenoids (8.64 mg.100 g*) and yellow flavonoids (4.21 mg 100 g?) 1) in its
composition [3].

Natural antioxidants such as carotenoids, vitamin C, and unsaturated fatty acids present
in fruits, greenery, and vegetables have been subject of study in the fight against changes in
blood lipid levels, associated with the risk of developing cardiovascular diseases,
hyperglycemia, insulin resistance, hepatic steatosis, obesity, diabetes mellitus, hypertension,
and stroke [2,4,5].

Due to high public health costs associated with the drug treatment of dyslipidemias and
the appearance of undesirable effects, this has intensified the search for natural foods which
have shown evidence to improve the lipidic profile [5]. Research treating animals with different
types of fruits such as blackberries, cardamoms, jaboticaba and plums have verified
hypocholesterolemic action [6,7,8,9], but papers evaluating the effect of macaiba pulp on these
parameters in vivo are still scarce.

As macaiba pulp is a source of antioxidant nutrients, unsaturated fatty acids and fibers,
it was hypothesized that this food would show a hypocholesterolemic effect in vivo. In view of
the above, the objective of this study was to evaluate the effects of macaiba pulp on the
murinometric and biochemical parameters of dyslipidemic adult Wistar rats.

2. MATERIALS AND METHODS

2.1 ANIMALS
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Thirty-six adult (aged 120 days) male Wistar rats were used from the Federal University
of Pernambuco, weighing approximately 280 + 20g, and kept in the Experimental Nutrition
Laboratory of the Federal University of Campina Grande, Cuité Campus (LANEX / UFCG /
CUITE). The research was conducted according to the Guidelines for the Care and Use of
Experimental Animals and was submitted and approved by the Ethics Committee on Animal
Use (CEUA) of the Center for Health and Rural Technology - CSTR / UFCG, protocol number
CEP 063/ 2016.

2.2 GETTING FRUIT AND PREPARING PULP

The macaiba fruit was obtained from the Atlantic Forest located in Areia city, Paraiba
state, between January and February 2016.

Two days before the lyophilization process, the fruits were peeled and the pulps
removed, then vacuum packed and frozen at -20 + 2°C for further lyophilization.

The pulp was lyophilized for 48 h at -50 + 1°C. The lyophilizate was vacuum packed

and frozen until it was used in preparing the solution offered to the animals.

2.3 INDUCTION OF DYSLIPIDEMIA

The animals received a high fat emulsion (EATG) diet consisting of lard, cholesterol,
egg yolk powder, bile acid, glycerol, propylthiolac, and distilled water, following the
methodology adapted [10]. EATG at a ratio of 10 ml/kg rat weight was administered via gavage
once a day during the first 14 days of the experiment.

2.4 ANALYSIS OF THE PHYSICO-CHEMICAL COMPOSITION OF FRUITS

The following values were analyzed for macaiba pulp nutritional composition: Protein
[11]; Lipids [12]; Ascorbic Acid [13]; Total Carotenoids [14]; Yellow Flavonoids [15]; Total
Extractable Polyphenols [16]; Antioxidant activity [17]; Profile of fatty acids by Hartmana and
Lago transesterification methodology [18]; and the identification of the fatty acids carried out
by gas chromatography (Varian 430GC) equipped with flame ionization detector (FID) and
fused silica capillary column (CP WAX 52 CB Varian).
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2.5DIETS

The animals were divided into 4 groups according to the treatments: 1) Control (CT) -
treated with distilled water; 2) Dyslipidemic (DL) - previously dyslipidemic treated with
distilled water; 3) Macaiba (MC) - treated with a solution containing 1000 mg/kg of macaiba
pulp; 4) Dyslipidemic Macaiba (DLMC) - previously dyslipidemic treated with solution
containing 1000 mg/kg of macaiba pulp. Each group consisted of 9 animals. All animals
received ration and water ad libitum. Administration of the 0.1% solution of macaiba pulp was

performed by gavage for 28 days. The experimental design is detailed in Figure 1.

Figure 1. Experimental design.

CT CT
| |
DL DL
| DL MC |
DL : ! DL
| DLMC DLMC |
DLMC DLMC
14 days «H 28 days **
Induction of Treatment Murinometry
dyslipidemia Euthanasia
Biochemistry

* # Weekly weight and feed consumption of animals

2.6 EXPERIMENTAL PROCEDURES
2.6.1 Feed consumption
Food intake control was calculated weekly by means of the difference between the

offered ration and the leftover. Weighing was carried out on a Balmax® brand semi-analytical
scale (model: ELP-25).



37

2.6.2 Murinometric Measurements

Murinometric measurements were performed on all animals before euthanasia,
immediately after administering anesthetic Quetamina Hydrochloride and Xilasina (1 ml/kg).
Abdominal circumference (CA), thoracic circumference (CT), tail length (CC) and body length
were measured. Body weight and length were used to determine Body Mass Index (BMI) =
body weight (g)/length (cm?) [19].

2.6.3 Blood Collection, Biochemical Profile Determination and Organ Weighing

The animals were fasted for 8 hours on the day before euthanasia. Blood samples were
collected on the day of euthanasia by cardiac puncture with the animals anesthetized with
ketamine hydrochloride and xylazine hydrochloride (1 ml/kg).

Analysis of glycaemia, triglycerides, total cholesterol, high density lipoprotein (HDL),
oxaloacetic transaminase (TGO), pyruvic transaminase (TGP), creatinine and urea were
measured using an enzyme kit (LAB TEST), where serum was obtained after Centrifugation at

3000 rpm for 10 minutes.

LDL=CT-(HDL +TG/5)and Al =(TC - HDLc) / HDLc

The respective formulas were used to obtain low density lipoprotein (LDL) and
atherogenicity index (Al): LDL = CT — (HDL + TG/5) e Al = (TC — HDLc)/ HDLc [20]. The
liver, kidneys and brain were removed after blood collection, and then weighed on a semi-

analytical scale.

2.7 STATISTICAL ANALYSIS

Statistical analyses are expressed as £ SD mean and standard error of the mean. Sigma
Stat software (version 3.0) was used to perform ANOVA One Way test, followed by a Tukey
test for comparison between the groups. Statistically significant differences were considered

when p<0.05.
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Tables 1 and 2 are showing the mean values corresponding to the nutritional

composition of the macaiba fruit.

Table 1. Composition of macronutrients e micronutrients of macaiba pulp.

Pulp macronutrients g.100 g* VC (%)
Protein 1.91(0.1) 5.13
Carbohydrate 35.94 (£1.65) 4.60
Lipid 15.07 (£1.34) 8.89

Pulp micronutrients mg.100 g*

Vitamin C 47.60 (+18.66) 39.20
Carotenoids 8.64 (+3.08) 35.67
Yellow flavonoids 4.21 (£1.46) 34.68

VC = variation coeficient.

Table 2 — Fatty acids profile of macaiba pulp.

Pulp fatty acids mg.100 g*
C14.0 6.66
C16:0 1075.36
C16:1n7 206.81
C17:.0 2.96
C17:1n7c 10.65
C18:.0 99.18
C18:1n9c 8092.49
C18:1nllc 503.48
C18:2n6c¢ 1563.61
C18:3n3 126.30
C20:0 8.25
C20:1n9 8.69
YFA TOTAL (%)
2SFA 10.19
>MFA 75.37
2FGPI 14.44

¥ = sum; SFA= saturated fatty acids; AGMI = monounsaturated fatty acids; AGPI = polyunsaturated fatty acids.
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3.2 ANIMAL’S BODY WEIGHT

Figure 2. Weight evolution of the animals treated with 1000 mg / kg of pulp macaiba.
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Data expressed as mean and standard deviation. CT = control group; DL = dyslipidemic group; MC = macaiba
group; DLMC = dyslipidemic macaiba group. (N = 9). * = Versus CT. Data were analyzed using One Way Anova,
followed by Tukey, (p <0.05).

Regarding weight gain, the animals of the DL and DLMC groups presented higher

weights in the first and second weeks of the experiment when compared to the CT group
(p<0.05).

The groups DL, DLMC and MC statistically differed from the CT group in the fourth
and sixth weeks, presenting greater weight. In the fifth week, DL and DLMC groups presented
higher body weight compared to CT (p<0.05).

3.3 WEEKLY CONSUMPTION

Figure 3. Food consumption of rats treated with pulp macaiba.
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Inducing dyslipidemia
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Data expressed as standard error of the mean. CT = control group; DL = dyslipidemic group; MC = macaiba group;
DLMC = dyslipidemic macaiba group. (N = 9). Data were analyzed using One Way Anova, followed by Tukey,
(p <0.05). *=Vs CT, p <0.05.

In Figure 3, it can be seen in the weekly feed intake that feed consumption was
decreased in the first two weeks of experiment in the groups in which dyslipidemia was induced
(DL and DLMC) compared to non-dyslipidemic groups (CT and MC) (p<0.05).

The groups CT (185.67 + 19.41) and MC (177.00 + 15.59) differed statistically from
the DL (150.00 £ 15.45) and DLMC (155.00 £ 11.58) groups in the third week, with higher
feed consumption.

In the fourth week, it was observed that the DLMC (151.43 + 15.35), DL (163.67 £
19.94) and MC (168.57 + 11.53) groups presented lower food consumption compared to CT
(195, 33 + 21.30). The contrary effect was verified during the sixth week of experimentation,
where DL, DLMC and MC obtained higher consumption compared to CT (p<0.05). No

statistical changes were observed during the fifth week.

3.4 MURINOMETRIC PARAMETERS AND ORGAN WEIGHT

Table 3. Murinometric and organ weight values of dyslipidemic wistar rats.

GROUPS Control Dyslipidaemic Macaiba Dyslipidaemic
Macaiba
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PHYSICAL

PARAMETERS

Toracic circ. (cm)

Abdominal circ. (cm)
Nose-Anus length (cm)

Tail lenght (cm)
Body weight (g)

BMI (g/cm?)

ORGANS WEIGHT

Liver (g)
Kidney (g)
Brain (g)

15,72 +0,79
17,50 £ 1,13
22,32 +1,07
17,74+ 0,49

271,67+ 24,38

0,57 £ 0,05

9,48 £1,17
2,11+0,11
1,67 +0,11

15,55+ 0,60
18,31+1,12
23,53+0,51
18,11+ 0,58

318,00 + 28,38*

0,58 £0,04

9,69+0,71
2,40 £0,23
1,71+0,11

16,03 £ 0,33
17,54+ 0,80
22,83 +0,42
18,46 + 0,44

0,61+0,04
10,57 + 0,88

2,36 £ 0,26
1,71+0,11

314,00 + 22,85*

15,92 £ 0,49
17,02 £1,07
23,66 + 0,56
18,40 +£ 0,60

310,50 * 24,63*

0,60 +0,04

10,30+ 0,90
2,36 £0,25
1,80+0,19

Data expressed as mean and standard deviation. Statistical test One way Anova followed by Tukeya. * vs Control,
p<0.05. BMI = body mass index.

According to the data expressed in table 3, there was no statistical difference for

murinometric parameters and body weight, except for the body weight of the day of euthanasia,

where DL, MC and DLMC groups presented greater weight when compared to the CT group

(p<0.05).

3.5 VISCERAL FAT

Figure 4. Visceral fat of dyslipidemic rats treated for four weeks with solution containing

macaiba pulp.
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Data expressed as standard error of the mean. CT = control group; DL = dyslipidemic group; MC = macaiba group;
DLMC = dyslipidemic macaiba group. (N = 9). Data were analyzed using One Way Anova, followed by Tukey,
(p <0.05). * Vs CT; # Vs DL.

Based on the mean values of the visceral fat expressed in figure 4, it can be seen that the
MC and DLMC groups did not differ statistically from the CT group, but they differed when
compared to the DL group (p<0.05). The DL group still presented statistical difference when
compared to the CT group (p<0.05).

The MC group presented lower mesenteric fat values (3.97 = 0.55) when compared to
the DL group (4.64 = 0.45), and did not differ statistically when compared to the CT group
(3.68 = 0, 64) (p<0.05). The same result was observed when the retroperitoneal fat was
compared to the MC group (1.78 + 0.68), presenting a lower value compared to the DL group
(4.68 = 0.44) and not differing from the CT (2.62 + 0.71) (p<0.05).

Regarding the DLMC group, lower values of mesenteric fat (3.78 £ 0.34) were also
observed in comparison to the DL group, but no statistical difference was observed when
compared to the CT group (p<0.05).

For epididymal fat, the MC (2.21 + 0.53) and DLMC (2.63 + 0.34) groups differed
statistically from the DL group (3.74 £ 0.41), but did not differ from the CT group (2.7 £ 0.34)
(p<0.05). On the other hand, the DL group differed statistically, presenting higher visceral fat
content when compared to the CT group (p<0.05).

3.6 BIOCHEMICAL PARAMETERS

Table 4 - Biochemical evaluation of adult Wistar rats.

- . i Dyslipidaemic
GROUPS Control Dyslipidaemic Macaiba .
Macaiba

BIOCHEMICAL

PARAMETERS
Blood glucose (mg/dL) 308,80+ 5,63 323,00 = 29,00 342,80+26,68 321,00455,29
Total cholesterol (mg/dL) 50,44 + 4,22 62,44 + 4,36° 51,33 +3,67%¢ 55,11 +6,173¢

Triglycerids (mg/dL) 54,14 + 6,842 63,38 +5,97P 36,88 +6,98° 34,14 + 3,80°
HDL (mg/dL) 27,33 +3,712 18,71 + 2,06° 26,00 + 2,623° 31,67 + 5,742d
LDL (mg/dL) 14,69 + 4,242 31,51 + 6,53 17,67 + 2,88%¢ 17,10 + 3,20%¢

Creatinine (mg/dL) 0,69 + 0,06 0,72+0,04 0,64 0,05 0,67 +0,12
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Urea (mg/dL) 45,75 £4,71 40,33 £5,57 40,25 + 3,58 41,67 £ 8,89

TGO (mg/dL) 167,56 + 17,832 186,17 +6,15° 162,60 + 30,472 158,00 + 24,792

TGP (mg/dL) 46,44 + 3,402 63,00 + 4,38 42,40 + 8,232 48,33 +5,632
Atherogenic index 0,98+0,212 2,75+0,30P 0,49+0,15° 0,66+0,37%¢

Different letters in the row indicate a significant difference by Tukey test (p <0.05).

Regarding glycemic levels, no statistical difference was found between groups (p<0.05).
When comparing total cholesterol levels, lower values were observed in the MC and DLMC
groups when compared to the DL group, but there was no statistical difference when compared
to the CT group. The DL group also had higher total cholesterol when compared to the CT
group (p<0.05) (Table 4).

When comparing triglyceride values, the MC and DLMC groups presented lower values
compared to the DL group and the CT group. The DL group, on the other hand, still presented
higher triglyceride value when compared to the CT group (p<0.05) (Table 4).

Based on the HDL values, it was found that the DLMC group differed statistically when
compared to the DL, MC and CT groups. The DL group presented the lowest HDL value, and
the DLMC group had the highest plasmatic HDL content when compared to the other groups
(p<0.05).

The groups were still compared for LDL values, with a higher level of it being observed
in the DL group in comparison to the MC, DLMC and CT groups. MC and DLMC groups also
differed when compared to the CT group.

Plasma creatinine and urea values did not present statistical difference when comparing
the groups. Regarding the TGO plasma values, a statistical difference was observed when
comparing DL group and CT group, with DL being higher in relation to CT group. When MC
and DLMC groups were compared to DL group, a significant difference (p<0.05) was also
observed (Table 3). Therefore, MC and DLMC groups presented lower levels of TGO plasma
when compared to the DL group, which did not differ statistically from the CT group.

Plasmatic TGP levels were higher in DL group in comparison to CT group, differing
statistically (p<0.05). MC and DLMC presented lower plasmatic TGP values compared to DL
group, but did not differ when compared to the CT group.

When the atherogenic index (Al) was evaluated, it was observed that MC and DLMC
groups presented lower Al when compared to the DL group. MC still presented a lower value
when compared to the CT group (p<0.05).
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4. DISCUSSION

Data collected in this research demonstrated that macaiba pulp reversed some of the
damage caused by dyslipidemia in rats. Daily consumption of this pulp for 28 days promoted a
reduction of mesenteric, retroperitoneal and epididymal fats, an improvement of biochemical
parameters such as reduction of total cholesterol, triglycerides and an increase of HDL, in
addition to a reduction in their atherogenic index.

Regarding weekly weight gain, it was observed that DL and DLMC groups presented
greater weight gain in the first and second weeks of administration of high fat emulsion. Similar
results were found in a study developed by Duan et al. [21] and by Senaphan et al. [4] both
administering a high-fat diet, and in addition to blood lipidic changes, they also verified an
increase in weight attributed to the caloric increase from the increase in dietary fat content.

Lipids in the diet have the characteristic of promoting satiety [22], which may justify
the lower feed intake in the DL and DLMC groups during the two weeks of dyslipidemia
induction.

Monounsaturated fats reduce the amount of circulating fats, and therefore fat uptake by
adipocytes is reduced, thus reducing visceral fats and is associated with an increased risk of
developing heart disease [23,5]. Macaiba used in the present research presents a significant
percentage (75.37%) of monounsaturated fats, which may justify the results found with a
reduction of mesenteric, retroperitoneal and epididimal fats in the groups treated with macaiba
pulp compared to the DL group.

Macaiba pulp also has antioxidant compounds, among which are the phenolic
compounds, carotenoids and vitamin C, as well as other unsaturated fatty acids. The antioxidant
compounds may increase the enzyme cholesterol acyltransferase activity, which is the enzyme
responsible for esterifying cholesterol, allowing it to be selectively captured by the liver [24].
Saturated fats, in their turn, decrease the activity of the LDL receptor, which has the function
of capturing circulating LDL in plasma, protein and mRNA, while unsaturated fatty acids
increase these variables. Dietary modification of hepatocyte membrane fluidity may be a way
in which diets that are rich in unsaturated fatty acids affect LDL receptor activity differently
from diets enriched in saturated fats [25]. The presence of these compounds in the macaiba pulp
may justify the improvement in the lipid profile found in this research, where MC and DLMC
groups presented TG, LDL and HDL increase reduction compared to DL group. In the study
developed by Yang, Yang e Zheng [6], freeze-dried blackberry powder was administered during

a four-week period in the percentages 5 and 10% in dyslipidemic and non-dyslipidemic rats.
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They observed a significant decline in the levels of triglycerides, total cholesterol and low
density lipoproteins and a significant increase in plasma HDL content, especially in the
dyslipidemic groups. On the other hand, no significant differences were observed when
comparing the groups without dyslipidemia that consumed the blackberries, being justified due
to the lipidic metabolism being influenced by the hyperlipidemia, and considering that a higher
concentration of circulating lipoproteins promotes a metabolic increase. These results
corroborate with those found in this research, where a greater influence of macaiba was
observed on biochemical parameters in the dyslipidemic group.

During atherogenesis, pathological accumulation of lipids occurs within the aortic
macrophages through the plasma uptake of oxidized LDL (oxLDL). A rich diet in
monounsaturated fatty acids may have favorable effects on cardiovascular risk, since it prevents
oxidative modifications of LDL and reduces the uptake of plasma oxLDL by macrophages [26].
Plasma lipidic changes are directly related to the atherogenic risk index, and calculated based
on the ratio of triglycerides and plasmatic HDL in which the higher the level of TG and the
lower the level of circulating HDL, the greater the atherogenic risk [20]. This may explain the
results found in our study, where the atherogenic index was reduced in the groups treated with
macaiba since MC and DLMC groups presented a reduction of TG and an increase in HDL,
and with that, atherogenic index reduction.

Elevated transaminase levels in blood may indicate the development of inflammatory
processes and oxidative stress [27]. In this research, it was observed that the macaiba pulp (MC
and DLMC) presented a decrease in the plasmatic levels of TGO and TGP. These results are
possibly related to the presence of monounsaturated fatty acids and antioxidant compounds in
macaiba pulp which are associated with anti-inflammatory action and free radical combat,
respectively. A similar result was found by Alezandro, Granato and Genovese [7] when
administering jaboticaba pulp to rats and found that the groups treated with it presented
improvement in oxidative stress; this result is justified as this fruit is a source of antioxidants.

On the basis of the obtained results, the effectiveness of macaiba pulp intake on the
treatment of dyslipidemia was verified, considering that there was improvement in the lipid

profile and physical aspects.

5. CONCLUSION

In this way, we can infer that the frequent consumption of macaiba may contribute to

improving lipidic plasma levels, as well as to reduce the levels of visceral fat and to reduce the
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risk of developing cardiopathies associated with food. Therefore, macaiba pulp proved to be an
excellent option for the treatment and/or prevention of dyslipidemia, thus promoting an

improvement in the life quality of its consumers.
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Anexo 1: Certiddo da Comissdo de Etica no Uso de Animais - CEUA do Centro de Salde e
Tecnologia Rural - CSTR/UFCG, n° de protocolo CEP 063/2016.

Universidade Federal de Campina Grande - o
Centro de Sande & Tecnologia Foral
Comissdo de Efica em Pesquisa
Av. 5ta Cecilia, s/n, Bairro Jatoba, Rodovia Patos,
CEP: 538700-970, Cx postal 64, Tel. (83) 3511-3045

A: Sra. Profa. Dra. Juliana Késsia Barbosa Soares (Coordenadora)

Protocolo CEP nE063-2016

CERTIDAO

ASSUNTOD: Solicitagdo de aprovacdo
do projeto de pesguisa intitulado
"EFEITO DO FRUTO MACAIBA SOBRE
PARAMETROS MURINOMETRICOS E

BIOQUIMICOS DE RATOS WISTAR”™.

Certificamos a V.%a. que seu projeto  teve parecer
consubstanciado orientado pelo regulamento interno deste comité e
foi Aprovado, por Ha de Referendum, em 26 de dezembro de 2016,
estando & luz das normas e regulamentos vigentes no pais atendidas

as especificacdes para a pesquisa cientifica.

Patos, 26 de dezembro de 2016.
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Maria de Fatima de Araujo Lucena
Coordenadora do CEP




