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RESUMO

As Lectinas, dentre todos os tipos de proteinas existentes sdo macromoléculas
conhecidas por sua habilidade de aglutinar células, especialmente eritrocitos de
diferentes espécies animais. A especificidade da lectina € definida em funcéo
do monossacarideo que mais eficazmente inibe sua atividade, trata-se de um
critério para classificar lectinas de plantas em grupos de especificidade: grupo
fucose, grupo galactose/N-acetilgalactosamina, grupo N-acetilglicosamina,
grupo manose, grupo acido sialico e grupo glicanos complexos. A Crataeva
tapia € uma planta da familia Caparidaceae, que ocorre desde Pernambuco até
Séo Paulo e Minas Gerais (Zona da Mata), na mata pluvial Atlantica e no
Pantanal Mato-grossense, sendo chamada popularmente de cabaceira,
cabeceira, cabaceira-do-pantanal e pau-d’alho, porém é mais conhecida como
tapid. Sua madeira tem sido empregada na constru¢do civil, em forros,
caixotaria e confeccdo de canoas. As flores sdo apicolas, os frutos séo
comestiveis e muito apreciados pela fauna. Frutos, cascas e folhas sao
considerados de valor medicinal. Pesquisas revelam que extratos dessa
entrecasca (NaCl 0,15M) apresentaram atividade hemaglutinante e a lectina
(CrataBL), uma glicoproteina, foi isolada por cromatografia. De natureza
basica, aglutinou eritrocitos de coelho, galinha e todos os tipos sanguineos
humanos. O trabalho objetiva: avaliacdo da atividade hipoglicemiante de
crataeva tapia e seus efeitos fisiologicos em camundongos. No Resultados
podemos observar que a inducdo de CrataBL mostrou uma atividade
hipoglicemiante significante em dosagensl10 e 20 mg / kg / dia); evidenciando
reducdes nos percentuais das dosagens glicemica.Néo foi detectado diferencas
significantes por CrataBLcomparado com insulina e o tratamento de CrataBI(10
ou 20mg/kg) rduziu os indices de ureia. Apds 10 dias de tratamento com

CrataBL, os niveis de ureia e de creatinina diminuiram significativamente.

Palavras-chave: Lectinas, Crataeva tapia, CrataBL



ABSTRACT

The Lectins, among all types of existing protein macromolecules are known for
their ability to agglutinate cells, especially red blood cells of different animal
species. The specificity of lectin is defined according to the monosaccharide
which inhibits its activity more effectively, it is a criterion for classifying plant
lectins with specificity groups: group fucose group, galactose / N-
acetylgalactosamine, N-acetylglucosamine, mannose group , sialic acid group
and complex glycans group binding sites for carbohydrates tend to be on the
surface of the protein molecule and binding selectivity is achieved through
hydrogen bonds and van der Waals interactions between sugar and protein.
The Crataeva tapia is a family plan Caparidaceae, which occurs from
Pernambuco to Sdo Paulo and Minas Gerais (Zona da Mata), in the Atlantic rain
forest and the Pantanal, being popularly called calabash, headboard, calabash-
of-wetland and stick d'alho, but is best known as Tapia. Its wood has been used
in construction, in liners, crates and making canoes. The flowers are bee, the
fruits are edible and highly prized by wildlife. Fruit, bark and leaves are
considered medicinal value. Research shows that this bark extracts (0.15 M
NaCl) showed hemagglutination activity and lectin (CrataBL), a glycoprotein,
was isolated by chromatography. Basic in nature, agglutinated erythrocytes of
rabbit, chicken and all kinds human blood. The study aims: evaluation of
hypoglycemic activity of crataeva tapia and its physiological effects in mice. In
the results we can see that the induction of CrataBL showed a significant
hypoglycemic activity in dosagens10 and 20 mg / kg / day), showing reductions
in the percentages of dosages glicemica.N&o significant differences were
detected by CrataBLcomparado treatment with insulin and CrataBI (10 or 20mg
/ kg) rduziu the indices of urea. After 10 days of treatment with CrataBL levels of
urea and creatinine decreased significantly.

Keywords: Lectins, Crataeva tapia,CrataBL
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1 INTRODUCAO

As proteinas estdo entre as macromoléculas bioldégicas mais abundantes
sendo extremamente versateis em suas funcdes. Elas participam das
atividades celulares como enzimas, inibidores de enzimas, hormonios,
proteinas de transporte, proteinas de reserva, proteinas contrateis, proteinas
estruturais, proteinas regulatorias entre outras, sendo amplamente distribuida
entre plantas, animais e microrganismos (LEONIDAS et al., 2007; SOL et al.,
2007; TAKAHASHI et al., 2008).

Dentre todos os tipos de proteinas existentes, ha uma classe de
glicoproteinas denominada de lectina. Estas macromoléculas sdo conhecidas
por sua habilidade de aglutinar células, especialmente eritrécitos de diferentes
espécies animais (PAIVA; COELHO, 1992; CORREIA; COELHO, 1995).0
termo lectina foi introduzido por Boyd e Shapleigh no ano de 1954, em virtude
da habilidade de ligarem-se especificamente a carboidratos de uma forma néo-
covalente (HONG et al., 2001).

De acordo com a nova definicdo, sdo consideradas lectinas, as proteinas
ou glicoproteinas que possuem pelo menos um sitio que se liga
reversivelmente a mono ou oligossacarideos especificos, sem apresentar
funcdo catalitica. As lectinas sdo particularmente abundantes em sementes de
leguminosas, chegando a constituir até 10% da proteina total (Spilatro et al.,
1996), sendo o termo aglutinina sinbnimo dessa habilidade de aglutinar
eritrocito ou outras células (PEUMANS; van DAMME, 1995).

As lectinas sdo abundantes em sementes de leguminosas, chegando a
constituir 10% da proteina total (SPILATRO et al.,, 1996). Tem crescido o
interesse por lectinas presentes em tecidos vegetativos como folhas (COELHO;
SILVA, 2000), entrecasca (SPILATRO et al., 1996; van DAMME et al., 1997a,b;
WITITSUWANNAKUL et al., 1998), raizes (NAEEM et al., 2001) e até mesmo
em orgaos especificos como flores (SUSEELAN et al., 2002). A habilidade das
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lectinas em induzir o fenbmeno de aglutinacao celular possibilita a deteccao

dessas através de um ensaio de hemaglutinacéo.

Nesse ensaio é feita uma diluicdo seriada da lectina, em seguida
incubacdo com eritrocitos humanos ou de outras espécies animais. A atividade
hemaglutinante é detectada pela formag¢do de uma rede ou malha decorrente
da interagcdo entre a lectina e os carboidratos presentes na membrana dos

eritrocitos.

A especificidade da lectina é definida em funcdo do monossacarideo que
mais eficazmente inibe sua atividade (KENNEDY et al., 1995). Este € um
critério para classificar lectinas de plantas em grupos de especificidade: grupo
fucose, grupo galactose/N-acetilgalactosamina, grupo N-acetilglicosamina,
grupo manose, grupo acido sialico e grupo glicanos complexos (PEUMANS;
van DAMME, 1998).

Os sitios de ligacdo de carboidratos tendem a ser na superficie da
molécula protéica (SHARON; LIS, 1995), e a seletividade da ligacédo é obtida
através de pontes de hidrogénio e interacdes de van der Walls entre o acgucar e
a proteina (SUROLIA et al., 1996).

Pequenas alteracBes na estrutura da molécula protéica podem levar a
modificacdes na orientacdo do acucar ligado a ela, alterando por tanto, a
especificidade da lectina (NG et al., 1996). A presenca de formas moleculares
multiplas de lectinas com diferentes padrées de ligacdo a diferentes
monossacarideos é comum na natureza (PAIVA; COELHO, 1992; KENNEDY
et al., 1995).

Baseada na estrutura global, lectinas de plantas sdo também
classificadas em merolectinas, hololectinas, quimerolectinas e superlectinas. O
reconhecimento entre proteinas e carboidratos é de suma importancia em
muitos processos biologicos tais como infeccdo viral, bacteriana e parasitica;

fertilizacdo e metastase, crescimento e diferenciacdo do cancer.
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A Crataeva tapia € uma planta da familia Capparaceae, conhecida
vulgarmente como trapia ou pau-d’alho, que se encontra depositada no
Herbario do IPA - Instituto de Pesquisa Agronémica de Pernambuco (n°
10/2003, n° Herbéario — 61.415). E encontrada em Pernambuco no litoral, na
zona da mata e em vegetacdo de caatinga (TABARELLI et al.,, 2002). As
proteinas de entrecasca tém papel importante no metabolismo do nitrogénio de
arvores da regido temperada (van Damme et al., 1995), e tem sido sugerida

sua participacdo no mecanismo de defesa da planta (ROJO et al., 1997).

Crataeva tapia

Estudos em nosso laboratério demonstraram que extratos dessa
entrecasca (NaCl 0,15M) apresentaram atividade hemaglutinante e a lectina
(CrataBL), uma glicoproteina, foi isolada por cromatografia. De natureza
basica, aglutinou eritrocitos de coelho, galinha e todos os tipos sanguineos

humanos.

A CrataBL foi inibida parcialmente por diversos carboidratos e totalmente
por fetuina e o tratamento térmico aboliu a atividade hemaglutinante. Em SDS-
PAGE, sob condi¢cbes redutoras e nao-redutoras, a lectina migrou como duas
bandas, uma de 40 kDa e a outra de 19 kDa e quando analisada por gel
filtracdo apresentou massa molecular de 52kDa (NASCIMENTO et al., 2008).
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Diabetes mellitus é uma doenca cronica caracterizada por um distarbio
no metabolismo da glicose produzindo hiperglicemia e glicosuria. E a doenca
enddcrina mais abundante do mundo envolvendo desordem metabdlica de

carboidratos, gorduras e proteinas (YADAV et al., 2002).

Ha basicamente dois tipos de diabetes: Diabetes tipo 1 e tipo 2, que
além de diferencas sintomatoldgicas e de tratamento, diferem no tipo de
populacdo que atingem. O diabetes tipol atinge criancas e adolescentes, ja o
tipo 2 atinge principalmente a populacéo entre 30 e 69 anos, embora hoje ja se
observe esse quadro também em criangcas devido & obesidade e ao
sedentarismo infantil (DELANATER et al., 2001)

Tem crescido o interesse em remédios naturais para a doenca, devido
ao alto custo e aos efeitos colaterais reduzidos se comparados com drogas
sintéticas, como a insulina e a tiazolidinadiona (YADAV et al., 2002). Por causa
da eficacia, efeitos colaterais reduzidos e baixo custo, drogas naturais de
origem vegetal tém sido recomendadas para o tratamento da diabetes (VATS
et al., 2002; LEITE et al., 2005, 2007).

Algumas plantas antidiabéticas tradicionais tém recebido apropriada
investigacdo cientifica (LEITE et al., 2007). A Organizacdo Mundial de Saude
h& bastante tempo recomenda uma avaliacdo mais detalhada desta area de
pesquisa (WHO, 1980), incluindo um estudo que revele um efetivo “adjunct” da
dieta para tratamento de cada tipo de diabetes mellitus ou a descoberta de
produtos naturais ou sintéticos para desenvolvimento de novas drogas
antidiabéticas (P. N. Pushparah et al., 2001; MOURAO et al., 2005).

Atividades hipoglicemiantes tém sido reportadas em polipeptideos (frutos
e sementes de Momordica charantia), carboidratos (Panax ginseng, entrecasca
de Ficus bengalensis e raiz de Aconitum carmichaeli), alcal6ide (folhas de
Catharanthus roseus, Coccinia indica e Tecoma stans), e flavondides

(entrecasca de Ficus bengalensis) (Wang e Ng, 1999).
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2. REFERENCIAL TEORICO

O primeiro caso de diabetes que se tem registro € datado de 1500 a.C. no
Egito como uma doenca desconhecida. A denominacao diabetes foi usada pela
primeira vez por Apoldnio e Menphis em 250 a.C. Diabetes em grego quer dizer
sifdo, uma espécie de tudo que aspira agua, nome que deriva da
sintomatologia da doenca que provoca sede intensa e grande quantidade de
urina. O diabetes s6 adquiriu a terminologia mellitus no século | d.C.; Mellitus,
em latim, significa mel, logo a patologia passa a ser chamada de urina doce
(GAMA, 2002).

Ja no século VI, médicos hindus detalharam alguns sintomas e descreveram
pela primeira vez, a caracteristica de urina adocicada. Com o passar dos anos
e evolucdo da ciéncia Langehans identificou um conjunto de células no tecido
pancreatico denominadas de ilhotas de Langehans, que mais tarde seriam
removidas de caes por pesquisadores na Frangca que estudavam a
metabolizacdo das gorduras e descobriu-se que a auséncia do pancreas

causava sinais e sintomas semelhantes a doenca.(ARDUINO, 1973)

Os primeiros relatos sobre plantas medicinais feitas pelo homem retomam as
escrituras e ao Papiro de Ebers. Este papiro foi descoberto e publicado por
Georg Ebers, sendo traduzido pela primeira vez, em 1890, por H. Joachin. O
papiro foi encontrado nas proximidades da casa mortuaria de Ramsés Il, porém
pertence a época da XVIII Dinastia, no Egito, e relata aproximadamente 100
doencas e um grande numero de drogas da natureza animal, vegetal ou
mineral. (VILELA, 1977).
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PAPIRO DE EBERS

No Brasil, a primeira descricdo sobre o uso de plantas medicinais € datada
de 1587 por Gabriel Soares de Souza, autor do Tratado Descritivo do Brasil.
Esse tratado descreve as plantas medicinais utilizados pelos indigenas. Com
vinda dos primeiros médicos portugueses ao Brasil, diante da escassez, na
colénia, de remédios empregados na Europa, perceberam a importancia das

plantas utilizadas pelos indigenas como medicamento. (VEIGA,2000)

2.1 DEFINICAO E CARACTERISTICAS DA DOENCA

A Diabetes é considerada um grave problema de saude publica, ndo so6 pela
doenca em si, mas também pelo crescimento dessa na populacdo mundial. A
Organizacdo Mundial de Saude (OMS, 1999) define Diabetes como uma
desordem metabodlica de multiplas etiologias, caracterizada por uma
hiperglicemia crénica com disturbios no metabolismo de carboidrato, gordura e
proteina resultante de problemas na secrecao de insulina, acdo dessa ou

ambos.

Como existiu uma necessidade de organizar e uniformizar a classificacdo
dos varios tipos de anomalias da glicose, que se ha na pratica clinica, um
grupo de trabalho internacional, desenvolveu em um sistema de classificagcao.
Este sistema separava claramente, diabetes mellitus insulinodependente
(DMID) de diabetes mellitus ndo insulinodependente (DMNID) tendo sido aceita
pela OMS (Cassmeyer,1995).
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As denominagdes insulinodependente e ndo insulinodependente ndo séo
mais recomendadas, por resultarem da classificacdo dos doentes com base no
tratamento da doenca, ao invés da etiologia subjacente. O uso de numeros
romanos (tipo | e tipo Il) para diferenciar entre os dois tipos, foi trocado para
tipo 1 e tipo 2 para reduzir a confusédo (Expert Committee on the Diagnosis and

Classification of Diabetes Mellitus, 1998 citado por Smeltzer e Bare, 2002).

2.2 COMPLICACOES RELACIONADAS A DOENCA

Nos dois tipos de diabetes, encontramos complicacdes que podem ter seu
inicio retardado se existir um controle rigoroso da doenca por parte do portador.
(COTRAN e CRAWFORD, 2000). Existem varias complicacfes associadas a
doenca como a nefropatia que € responsavel por 40% dos individuos e
responsavel por 50% dos casos de Insuficiéncia Renal Crénica (BODDANAA et
al., 2009), alteracdes pancreaticas que contam com a reducdo no numero e
tamanho das ilhotas de Langerhans, ateroesclerose, retinopatias e neuropatia
(COTRAN e CRAWFORD, 2000).

Além disso, existe outra complicacao que surge em individuos que utilizam
insulina. A utilizacdo de insulina pode desencadear um processo de
hipoglicemia, devido ao excesso da mesma (ANDERSON 2000). Processo
esse ndo resulta unicamente do excesso de insulina. O esforgo fisico intenso
ou auséncia de uma refeicdo, pode desencadear o0 processo que resulta de
uma descarga de adrenalina no sistema nervoso autbnomo, fazendo com que
haja uma queda no sistema nervoso central da concentracdo de acUcar.
(FOSTER, 1998 ; DICHTCHEKENIAM, 1997)
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2.3 MOTIVOS DA UTILIZACAO DE PLANTAS MEDICINAIS E SEUS
PERIGOS

A humanidade utiliza plantas desde antes de Cristo para cura das mais
diversas doencas. A medicina popular baseia-se exclusivamente na
experiéncia observacional e sdo transmitidos verbalmente ou por escrito de
geracdo a geracdo. Essa medicina permanece até os dias de hoje, com bases
mantidas em praticas de milhares de anos, oferecendo uma grande
contribuicdo para o desenvolvimento das ciéncias a partir de carater empirico
(ISLEY et al., 2005).

A utilizacdo de plantas medicinais foi reconhecida pela Organizacéo
Mundial de Saude (OMS), na Conferéncia de Alma Ata em 1978, ressaltado
como parte do Programa Saude para Todos no Ano 2000. A OMS recomenda a
realizacdo de mais estudos e a propagacao da utilizacdo de plantas medicinais
regionais como uma maneira de diminuir custos dos programas de saulde
publica (YAMANADA et al., 1998- fitoterapia), j& que, segundo prépria, 80% da
populacdo mundial ndo tém acesso ao atendimento primario de saude
(AKERELE, 1993, p. 27).

Ha uma discrepancia no motivo de utilizacédo de plantas medicinais entre
paises desenvolvidos e paises em desenvolvimento. Enquanto as populacfes
dos paises em desenvolvimento utilizam plantas por tradicdo e auséncia de
alternativas econdmicas viaveis, nos paises desenvolvidos observa-se o uso de
fitomedicamentos por causa do modismo que ha pelo consumo de produtos
naturais (VEIGA JUNIOR, 2008).

No Nordeste € comum o0 uso de plantas medicinais para tratar as mais
diversas doencas (TORRES et al., 2005). As feiras livres s&o um manancial
inexplorado de investigacdes etnobotanicas que podem fornecer informacdes
de grande relevancia par ao conhecimento da diversidade, manejo e universo
cultural de populagdes marginalizadas (AZEVEDO MAIOLI et al., 2006).
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O conceito mais perigoso que existe sobre plantas medicinais, € que
elas, ndo representam qualquer risco para a salude por serem naturais e
estarem sendo utilizadas através de séculos pela populacdo mundial (VEIGA
JUNIOR et al., 2005). A falta de informacdo adequada sobre as propriedades
dessas plantas e seu uso combinado com medicamentos tradicionais sem
aviso ao médico sdo fatores preocupantes (ALBUQUERQUE; HANAZAKI,
2006), pois a automedicacdo € altamente preocupante quando realizada em
conjunto com outros medicamentos, que podem levar a efeitos sinérgicos e

interacBes ndo esperadas pelo médico (VEIGA JUNIOR, 2007).

Do ponto de vista cientifico, as pesquisas mostram que muitas dessas
plantas possuem substancias potencialmente agressivas, e por isso, devem ser
utilizadas com cuidado por causa de seus riscos toxicolégicos (VEIGA JUNIOR,
2005). Essas plantas podem possuir substancias hepatotoxicas como o apiol e
o safrol.

A acdo toxica renal pode ser causada por espécies vegetais que contém
terpenos e saponinas, e alguns tipos de dermatites causadas por espécies
ricas em lactonas e produtos naturais do tipo furanocumarinas. Diversas
plantas consideradas medicinais possuem atividade citotoxica ou genotoxica e

mostram relacdo com incidéncia de tumores (CAPASSO et al., 2000).

O uso de medicamentos em criangas, principalmente bebés por maes
durante o periodo gestacional pode trazer sérios problemas de saude, pois o
metabolismo da droga e a funcéo renal sdo menos eficientes podendo culminar
com diversos efeitos. Portanto faz-se necessario esclarecer a populacéo sobre
0 uso racional das plantas medicinais tais como manipulagéo, coleta e uso
terapéutico. Isso € de suma importancia para que haja uma inter-relacéo entre

os saberes popular e o cientifico (TORRES, 2005).

Existem muitas substancias extraidas de plantas que reduzem o nivel de
glicose e uma grande diversidade de compostos quimicos. Algumas destas

substancias podem ter potencial terapéutico, enquanto outras podem produzir
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hipoglicemia como efeito colateral devido a sua toxicidade. (Pérez Gutiérrez,
2002)

OBJETIVOS

Geral:

Conhecer os efeitos fisiologicos da lectina de Crataeva tapia, CrataBL em
camundongos.

Especificos:

e Purificar a CrataBL

e Determinar os niveis de glicemia de jejum dos animais tratados com

CrataBL e controles por método colorimétrico-enzimatico

e Analisar a funcdo hepatica e renal dos animais tratados com CrataBL e
controles através da analises bioquimicas(transaminases, uréia e

creatinina)

e Analisar histologicamente os rins, figado e baco dos animais tratados

com CrataBL e controles
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Conclusao

In Alloxan-Induced Diabetic Mice A Lectin from Crataeva tapia Bark improves
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Abstract

Progressive decline in renal and hepatic functions has been well described in patients
with diabetes, and mortality rate is increased in patients with high frequency of chronic
liver and renal disease. Crataeva tapia is a plant popularly used for the diabetes
treatment in northeast of Brazil. This study aim to evaluate whether the Crataeva Tapia
Bark Lectin (CrataBL) improve the renal and hepatic damage, as well as its effect on
hyperglycemia in diabetic mice. CrataBL was obtained through a sequential purification
by ion exchange chromatography on CM-cellulose, and intraperitoneally administered
to alloxan-induced diabetic mice for 10 days. Significant reduction in serum glucose
level was found in plasma of animals treated with 10 mg/Kg/day (14.9%) and 20
mg/Kg/day (55.9%). Serum urea, creatinine, AST and ALT were significantly reduced
after treatment with both doses of CrataBL. The results suggest that CrataBL has a
beneficial hypoglycemic effect and improves the renal and hepatic complications of
diabetes. Therefore, this lectin may be a promising agent for the treatment of diabetes,
and could explain the basis for its use in the folk medicine as an alternative treatment to

manage diabetes-related complications such as hyperglycemia.

Keywords: lectin; Crataeva tapia; diabetes; glucose lowering agent; renal cell; hepatic

cell.
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1. Introduction

Diabetes mellitus (DM) is a chronic disease considered to be one of the five
leading causes of death in world, and it is a complex metabolic disease with great
development of pathological changes in many tissues, resulting in various micro and
macro vascular alterations [1]. The disease is characterized by alteration in the
carbohydrate metabolism resulting in an increase of the glucose levels [2].
Approximately 360 million of adult people have diabetes, corresponding to 8.3% of the
world with diabetes, and this is projected to rise to 552 million by 2030, corresponding
t0 9.9% of the world population [3].

The hyperglycemia in diabetes produce superoxide anions, which generate
hydroxyl radicals, promoting cell membranes damage as a result of lipid peroxidation
and protein glycation of membrane [1]. In diabetic individuals the major alterations
occur in renal and hepatic tissue and have been associated with functional and
morphological damage in these organs [4,5]. Among the common complications of
diabetes the nephropathy is a chronic disease that affects 40% of individuals. Diabetic
nephropathy is responsible by 50% of chronic renal failure cases [6]. Furthermore,
hepatic dysfunction promoted by diabetes can result in non alcoholic steatosis,
hepatomegaly and Mauriac Syndrome [7,8].

Studies have suggested that the doubts about the efficacy and safety of some of
the oral hypoglycemic agents have prompted a search for safer and more effective drugs
in the treatment of diabetes [9].

Lectins are carbohydrate binding proteins, of non-immunogenic origin, that bind
specifically and reversibly to different types of carbohydrates or glycoproteins [10].

Several plant lectins have demonstrated to possess a variety of biological activities
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including antitumor [11,12,13], anti-inflammatory [14,15], antimicrobial [16,17,18],
analgesic [11], insecticidal [19,20,21,22] and anticoagulant [23], antioxidant [24], and
hypoglycemic [25,26].

Crataeva tapia, a plant of Capparidaceae family, is commonly found in Pluvial Tropical
Atlantic Forest and Pantanal Tropical Forest in Brazil [11,20]. C. tapia is known by
Northeast Brazilian people as “paudalho” or “tapia” and its bark is largely used in the
folk medicine for the treatment of diabetes. Recently, a lectin with a molecular weight
of 40 kDa (CrataBL) was purified from the aqueous extract of Crataeva tapia bark [20].
Thus, the aim of the present study was to investigate the effect of CrataBL on glucose

levels and on kidney and liver in alloxan-induced diabetic mice.

2. Material and Methods

2.1. Chemicals

Alloxan and CM-cellulose was purchased from Sigma-Aldrich Chemical
Company, St. Louis, MO, USA. Insulin (Humolin® N) was purchased from Lilly,

Brazil. All the other chemicals used were in an analytical grade.

2.2.  Plant Material
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Crataeva tapia barks were collected from the Recife City, State of Pernambuco,
Brasil. The plant was identified by Instituto Agrondmico de Pernambuco (IPA) and a

voucher specimen was deposited (n°61.415).

2.3.  Purification of Crataeva Tapia Bark Lectin

Crataeva tapia bark lectin was obtained through a sequential purification
protocol as previously reported by Aradjo et al. [20]. Powdered bark (10 g) was
suspended in 0.15 M NaCl (100 ml). After homogenisation in a magnetic stirrer (16h at
4°C), followed by filtration through gauze and centrifugation (4,000 xg, 15 min) the
supernatant (crude extract) was taken as starting material. Soluble proteins in crude
extract were fractionated with ammonium sulphate and the 30-60% precipitate fraction
(30-60F) was submitted to dialysis (3500Da cut-off membrane, 4°C) against distilled
water (2 h) followed by 10 mM citrate-phosphate buffer pH 5.5 (2 h). The 30-60 F was
loaded (11mg of protein, hemagglutinating activity of 1024) onto a CM-cellulose
column (5.2 cmx1.6 cm) equilibrated with 10mM citrate—phosphate buffer pH 5.5 at
flow rate of 20 mLh™t. The unabsorbed proteins were eluted with equilibrating solution
until the absorbance at 280 nm was lower than 0.05. Following the CrataBL was eluted
with 0.5M NaCl. Protein concentration was determined according to Lowry et al. [27]

using bovine serum albumin as standard.

2.4.  Animals
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Female albino Swiss mice (Mus musculus), six weeks of age, weighing 30 + 59
purchased from the biotherium of Departamento de Antibidticos, UFPE, Brasil were
used in this study. The animals were housed in colony cages (six mice per cage) at an
ambient temperature of 22 + 3 °C and relative humidity 40-60% with 12 hours light and
12 hours dark cycle. The mice were fed standard rodent diet (Labina®, Purina Brazil
Ltd., Brazil) and watered ad libitum during the experiment. The experimental protocol
was approved by the Animal Care and Use Committee at the Federal University of
Pernambuco, Brazil . All experimental procedures were conducted in accordance with
the ethical guidelines for Care and Use of Laboratory Animals, as previously mentioned

[28].

2.5. Induction of Diabetes in Mice

Experimental diabetes was induced in overnight-fasted mice by a single
intraperitoneal injection of freshly-prepared alloxan monohydrated (80 mg/kg in 0.9%
NaCl solution). After alloxan administration, all animals were relocated to their cages
and given free access to food and water. The diabetic state was assessed by measuring
the fasting blood glucose levels 72 hours afterwards. The mice with serum glucose of

250 mg/dL or above were considered diabetic and were included in the study.

2.5.  Experimental Design

The mice were divided into four groups (n=6, for group) as follows:

Group (1) — Control mice receiving saline solution (0.9%), named Control Group (CG);

Group (1) — Diabetic control mice, named Diabetic Non Treated (DNt);
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Group (I11) — Diabetics mice treated with CrataBL (10 mg/kg/day, intraperitoneally) in
saline solution (0.9%) for 10 days, named Diabetic Treated 10 (DT10);

Group (IV) — Diabetics mice treated with CrataBL (20 mg/kg/day, intraperitoneally) in
saline solution (0.9%) for 10 days, named Diabetic Treated 20 (DT20);

Group (V) — Diabetics mice treated with insulin (10mg/kg/day, intraperitoneally) for 10
days, named Diabetic Insulin Treated (DIT).

At the end of the experimental period, the mice were anaesthetized (xylazine
hydrochloride 2% (10mg/kg) and ketamine hydrochloride 10% (115mg/kg)) and blood
samples were withdrawn from overnight-fated by retro-orbital venipuncture technique.
After 10 days of treatment the mice were sacrificed by cervical dislocation. Thereafter,
pancreas, liver and kidneys were excised and immediately fixed in 10% neutral buffered

formalin for histological analysis

2.7. Effect of CrataBL on Biochemical Data

After treatment the blood sample of mice was collected and processed for the
biochemical data estimation. Blood samples were immediately centrifuged at 2.500 g
for 15 minutes at 4°C (Sorvall RC6, NC, US). Serum were obtained and utilized for
determination of leaves of the glucose, urea, creatinine, aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) with enzymatic colorimetric method by

chemistry auto-analyzer (COBAS® 6000, Roche Diagnostics, England).

2.8. Statistical Analysis
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Values were expressed as the mean + SD for six animals in each group. Multiple
comparisons were tested by one-way ANOVA, followed by Tukey’s post hoc test. P-
values <0.05 were significantly. The analyses were carried out using software PRISMA

(GraphPad Software, Inc., San Diego, CA, version 5.01).

3. Results and Discussion

3.1.  Effect of CrataBL on Fasting Glucose

In alloxan-induced diabetic mice, CrataBL showed significant anti-
hyperglycemic activity at both the doses 10 and 20 mg/kg/day, which was further
evidence by percentage reduction (14.9% and 55.9%) in fasting serum levels after
treatment with lectin both the doses (Figure 1). Administration of insulin, a powerful
drug for treatment of diabetes, also lowered glucose levels in diabetic mice. There was
no significant difference (P>0.05) of decreases of glucose levels caused by CrataBL
(administered 20 mg/kg — 55.9%) compared to insulin (64.1%).

Diabetes is a complex metabolic disorder with a characteristic modulation of
glucose metabolism. Alloxan is a prominent diabetogenic chemical in diabetes research
with ability to induce reactive oxygen species formation in the P cell, resulting in
necrosis [29]. This is considered a model for reproducible induction of a diabetic
metabolic state in experimental animals [28, 30, 31, 32].

Medicinal plants are gaining wide acceptably worldwide because they are the
potential sources of bioactive agents in use as pharmaceutics. In a fast changing world, a
number of means to the new hypoglycemic natural agents are explored by experts and

clinicians today [33, 34, 35]. In the present study, CrataBL proved to be as effective
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hypoglycemic agent after 10 days of treatment. In a previous study, we determined the
acute toxicity of CrataBL in mice. At the doses of 300 mg/kg and 2,000 mg/kg, mice
did not present weight loss or death. LD50 cut-off of CrataBL was determined as 2,500
mg/kg, resulting in both concentrations used being considered as safe [11]. So, CrataBL
Is an effective lectin for treatment of diabetes without problem of toxicity and with
potential pharmaceutics use.

These results in the present study are in correlation with Hemalatha et al. [36]
who reported that supplementation of soya bean lectin decreased the blood glucose in
17.3%. This authors suggested that an increase in pancreatic growth is stimulated by
soya bean lectin. Wang et al. [37] demonstrated that Agaricus bisporus lectin
administration could partially reverse the impaired p-cell growth potential by regulating
cell cycle proteins (cyclin D1, cyclin D2 and Cdk4). So, induction of pancreatic -cell
proliferation by lectins suggests the therapeutic potential in decreasing blood glucose
and treating experimental diabetes mellitus [36,37].

Chronic hyperglycemia promotes tissue damage which can be found in many
organ and systems, with consequent often serious disease [38]. Alloxan-induced
diabetes is a usual model for induction of kidney and liver damage and evaluation of use

of crude extracts and pure substances, as previously demonstrated in other studies [39].

3.2.  Effects of CrataBL on Markers of Kidney Damage

Serum level of urea and creatinine were significantly increased in the alloxan-
induced diabetic mice compared to control group. Treatment of diabetics mice with
CrataBL (10 or 20mg/kg) significantly reduced serum leaves of urea by 20.7% and

25.3%, respectively (Table 1). CrataBL decreased serum levels of creatinine by 15.4%
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and 17.9%, respectively. Similarly, insulin also decreased (P<0.05) these markers of
renal damage by 26.8% and 17.9%.

Kidney damage is commonly associated with diabetes and in the initial course of
disease the presence of hypertrophy of the glomeruli and tubular cells, matrix expansion
and enhanced renal blood flow is common. This has been postulated to cause loss of
renal function [40,41]. The literature reports that diabetics animals tend to show renal
hypertrophy caused by an increased formation of advanced glycation end products
(AGE) and accumulation of glycogen granules in distal tubules and elevated urea and
creatinine levels are well reported as one of the most sensitive markers of kidney
damage [42, 43].

As shown in Table 1, a significant increase in the level of markers was obtained
in the alloxan-induced diabetic mice as previously reported by Kumar et al. [39]. After
10 days of treatment with CrataBL, the levels of urea and creatinine significantly
decreased. This result clearly indicates that CrataBL possess the effective to improve
kidney damage induced by alloxan-diabetes. Our results are agreement with Omara et
al. [40] and Yankudo et al. [41] who recently reported that renal damage can be
ameliorated for decreased level serum urea and creatinine by treatment with herbal

bioactive agents.

3.3.  Effects of CrataBL on Markers of Liver Damage

The activities of serum AST and ALT which are markers of liver damage were

significantly elevated in alloxan-induced diabetic mice compared to control group.

Treatment with CrataBL (10 or 20mg/kg) and insulin significantly reduced the activity
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of AST by 66.2%, 67.9%, and 69.9%, respectively (Figure 3). ALT activities were also
decreased (P<0.05) by 28.9%, 36.6%, and 33.9%, respectively (Figure 4).

Liver is the focal organ of oxidative and detoxifying processes [5]. Liver
diseases are a high problem of health in worldwide and the release of intracellular
localized marker enzymes such as AST and ALT into the blood when cell and
mitochondria are subjected to injury indicates hepatocytes damage [44]. It is evident
from the elevated serum levels of AST and ALT that alloxan caused liver damage and
loss of the functional integrity of the hepatocyte membranes [45].

Administration of CrataBL for 10 days reversed the elevated levels of marker
enzymes, which reflects the capability to conserve the membrane integrity of cellular
and mitochondrial membranes of hepatocyte in alloxan-diabetic mice treaty with this
lectin. Our results are agreement with Mansour et al. [9] who reported that hepatic
damage can be improved for decreased level serum aspartate aminotransferase and

alanine aminotransferase by treatment with for herbal bioactive agents.

4. Conclusion

With this study it was confirmed that the CrataBl is an effective hypoglycemic agent.
There is no significant difference (P> 0.05) when comparing the levels of glucose
decrease (20mg/kg - 55.9%) compared to insulia (64.1%). Moreover, treatment of
diabetic mice with CrataBl (10 and 20 mg / kg) significantly reduced serum urea levels
20.7% and 25.3% in addition to not cause kidney damage, a major problem associated

with diabetes
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Figures and Tables

Figure 1. Fasting serum glucose levels in diabetic mice after treatment with CrataBL.
CG: control group; DNT: diabetic non treated; DT10: diabetic treated with CrataBL
(10mg/kg); DT20: diabetic treated with CrataBL (20mg/kg); DIT: diabetic treated with

insulin (10mg/kg). *P <0.05 versus CG; TP <0.05 versus DNT; P <0.05 versus DIT.

Figure 2. Serum aspartate aminotransferase levels in diabetic mice after treatment with
CrataBL. CG: control group; DNT: diabetic non treated; DT10: diabetic treated with
CrataBL (10mg/kg); DT20: diabetic treated with CrataBL (20mg/kg); DIT: diabetic
treated with insulin (10mg/kg). *P <0.05 versus CG; P <0.05 versus DNT; P <0.05

versus DIT.

Figure 3. Serum alanine aminotransferase levels in diabetic mice after treatment with

CrataBL. CG: control group; DNT: diabetic non treated; DT10: diabetic treated with
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CrataBL (10mg/kg); DT20: diabetic treated with CrataBL (20mg/kg); DIT: diabetic

treated with insulin (10mg/kg). *P <0.05 versus CG; P <0.05 versus DNT; P <0.05

versus DIT.

Table 1. Serum urea and creatinine levels in diabetic mice after treatment with

CrataBL.
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Table 1. Serum urea and creatinine levels in diabetic mice after treatment with

CrataBL.
Groups Urea Creatinine
CG 34.3+6.8 0.30+0.01
DNT 58.9 +5.8* 0.39 +0.04*
DT10 46.7 + 6.6%" 0.33 +£0.05°
DT20 44,0 + 2.9%F 0.32 +0.04
DIT 43.1+2.6" 0.32 +£0.02f

CG: control group; DNT: diabetic non treated; DT10: diabetic treated with CrataBL
(10mg/kg); DT20: diabetic treated with CrataBL (20mg/kg); DIT: diabetic treated with

insulin (10mg/kg). *P <0.05 versus CG; 1P <0.05 versus DNT; P <0.05 versus DIT.
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