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RESUMO

Artemisia vulgaris (AV) é um vegetal com propriedades antihelmintica e
antimalérica; Aloe vera (babosa) tem acdo antidiabética, laxante e anti-inflamatoria;
Benzonidazol (BZ) é um tripanomicida. O tecnécio-99m (*™Tc), na forma de
pertecnetato de sédio (Na*"TcO,), tem sido usado na medicina nuclear para obtencao
de imagens diagnosticas. Este estudo avaliou o efeito de plantas na parasitemia do T.
cruzi e na biodistribuicdo do *™Tc em camundongos. Vinte camundongos foram
infectados por T. cruzi. No pico da parasitemia, 5 camundongos foram tratados com
extrato aquoso de babosa, 5 AV e 5 BZ. A parasitemia foi determinada durante os
tempos 0, 2, 4 e 6 horas apos administracdo das drogas. Cinco camundongos
infectados e que néo receberam drogas, 5 camundongos néao infectados e o grupo
tratado com AV receberam Na®™TcO,. O percentual de Atividade Total Injetada nos
orgaos (%AT]I), correspondente a energia gama emitida ou radioatividade, foi calculada
no contador gama. Os camundongos infectados que receberam babosa reduziram
significativamente (p<0,05) a parasitemia. A porcentagem da radiatividade total (%ATI)
diminuiu significativamente no grupo tratado com AV. Estes resultados indicam que a
babosa possivelmente € uma droga anti-T. cruzi e a AV reduz a %ATI provavelmente
devido seus efeitos bioldgicos. Este trabalho teve a participacdo de pesquisadores das
areas de Parasitologia, Estatistica, Cirurgia, Medicina Nuclear e Andlises Clinicas,

atestando seu carater multidisciplinar.

Xi



1 INTRODUCAO

A tripanossomiase americana ou doenca de Chagas (DC) é uma infeccao
parasitaria causada pelo protozoario Trypanosoma cruzi (Figura 1) e transmitida ao
homem pela deposicao de tripomastigotas metaciclicos, eliminadas nas fezes ou urina

de triatomineos (Figura 2), durante o ato de hematofagismo *.

Figura 1 — Forma tripomastigota sanguinea de Trypanosoma cruzi.

(Fonte: pt.wikipedia.org)

Figura 2 - triatomineo, durante o ato de hematofagismo.

(Fonte: biojornal.blogger.com.br)

Os principais processos patologicos induzidos pelo parasito nos vertebrados séo:

12 seu

a resposta imunoinflamatéria, as lesdes celulares e a fibrose tecidual
tratamento visa a erradicacdo do parasito e, assim, no Brasil, o farmaco usado desde a
década de 1970 contra o T. cruzi, na doenca de Chagas humana, é o benzonidazol

(comercialmente, Rochagan®) 2.


http://upload.wikimedia.org/wikipedia/commons/a/a5/Triatoma_infestans.jpg

No tocante ao seu diagndéstico, varios exames podem ser solicitados tais como:
raios X, o eletro e ecocardiogramas, endoscopias e cintilografias. Os métodos
parasitolégicos na pratica sdo utilizados para o diagnéstico da fase aguda, quando a
parasitemia € intensa, como o exame a fresco, gota espessa, esfregaco corado, creme
leucocitario e xenodiagnéstico. Na fase crbnica, utiliza-se mais freqlientemente os
métodos de deteccao de anticorpos circulantes (IgG) e dentre os conhecidos, os mais
utilizados s&o o ELISA, a imunofluorescéncia e a hemaglutinacéo indireta >*.

E milenar o uso de algumas plantas como fitoterapico, pela medicina popular,
contra doencas humanas. Seu uso vem crescendo em todo o mundo, pois ainda muitas
pessoas estdo longe do alcance da medicina moderna. Alguns exemplos podem ser
destacados, como o0 uso de antigas plantas da medicina chinesa, Artemisia vulgaris
(Figura 3a) e Artemisia annua (Figura 3b), que tém se apresentado eficazes contra

Plasmodium falciparum e Plasmodium vivax, parasitos da malaria humana > ’.

Figuras 3a e b — Aspectos gerais da Artemisia vulgaris e Artemisia annua, respectivamente (folhas e

flores). (Fonte: upload.wikimedia.org)

Outro exemplo de fitoterapico utilizado na medicina popular brasileira advém da

planta Aloe vera (Figura 4), comumente conhecida por “babosa”.


http://pt.wikipedia.org/wiki/Ficheiro:ArtemisiaVulgaris.jpg

Figura 4 — Aspectos gerais da Aloe vera (folhas e inflorescéncia). (Fonte: mmflp.com)

7z

A medicina nuclear é uma especialidade médica que usa radioisétopos para
diagnéstico por imagem ou terapia, permitindo observar o estado anatomo-
morfofuncional dos 6rgaos e tecidos, de forma ndo invasiva, através da marcacao de
moléculas participantes nesses processos fisiolégicos com marcadores radioativos .
Para realizacdo de exames de cintilografias na medicina nuclear é utlizado o
radiofarmaco pertecnetato de sédio, marcado com tecnécio-99m, que apds ser
administrado se distribui pelos 6rgads e tecidos do paciente. Entretanto, alguns fatores
podem alterar a biodistribuicdo normal de um radiofarmaco, dentre eles: cirurgias,
dietas, uso de medicamento naturais e/ou sintéticos, radioterapias * *°.

A proposta deste estudo foi avaliar o efeito de extratos de plantas medicinais na
parasitemia de Trypanosoma cruzi e na biodistribuicdo do Na®*"TcO, em camundongos

suicos infectados com a cepa Y de T. cruzi.


http://upload.wikimedia.org/wikipedia/commons/a/a0/AloeVeraBabosa.jpg

2 REVISAO DA LITERATURA

2.1 DOENCA DE CHAGAS
A doenca de Chagas é um problema médico-social grave em nosso pais,
extendendo-se por varios paises da América-Latina, atingindo cerca de 10 milhdes de

individuos, com cerca de 300 mil novos casos por ano ..

Era uma doenca
exclusivamente de animais roedores e triatomineos silvestres. Posteriormente, passou
para o homem na medida em que este modificou o ciclo silvestre ao construir sua
moradia na zona rural. Os triatomineos adaptaram-se e colonizaram estas moradias e
aos poucos foram atingindo as zonas periurbanas e urbanas. Praticamente ndo ha
lesbes na interagdo do T. cruzi com o inseto vetor, mas nos seres humanos essa
interacdo constitui um problema preocupante pela quantidade do dano envolvido, ou
seja, pela sua morbimortalidade . E uma enfermidade de carater endémico com
guadros clinicos variados, onde se destacam, por sua gravidade, a cardiopatia
chagésica e a dilatacdo de 6rgdos cavitarios como o megacélon e o megaesoéfago * 2.
De um modo geral, reconhece-se a presenca de trés fases na doenca de Chagas:
aguda, crobnica indeterminada e cronica determinada. Apés o periodo de incubacéao de
cerca de sete a dez dias, inicia-se a fase aguda, geralmente assintomatica, sendo
reconhecida em cerca de, apenas, um a dois por cento dos casos'. E nas criancas,
menores de dois anos, que a fase aguda é mais grave, nas quais, na auséncia de
tratamento, a letalidade pode chegar a 10%. ApGs quatro a dez semanas, inicia-se a
fase crbnica indeterminada, caracterizada pela auséncia de manifestacdes clinicas,

radiolégicas e eletrocardiograficas. Alguns pacientes permanecem nessa fase

indefinidamente, mas outros, geralmente apds intervalo de 10 a 20 anos, evoluem para



alguma das fases cronicas determinadas da doenca, com aparecimento de evidéncias
de comprometimento cardiaco, digestivo ou neurolégico *%.
2.2 BENZONIDAZOL

O benzonidazol atua contra as formas sanguineas e tissulares do protozoario,
porém apresenta a desvantagem de ser administrado durante um longo periodo de
tempo (30, 60 ou até 90 dias), além de n&o curar 100% dos casos (baixa eficacia) e de
apresentar uma alta toxicidade 2. Pode-se dizer, entdo, que a terapéutica da DC
encontra-se ainda em fase experimental, visto que as drogas utilizadas ndo conseguem
promover uma cura definitiva % 3.

2.3 Artemisia vulgaris

Os derivados da Artemisia vulgaris (artemisina, artesunato, dihidroartemisina) séo
metabolizados e eliminados rapidamente do organismo humano e induzem a uma
rapida reducéo dos plasmédios humanos " . Entretanto, ndo ha relatos na literatura
cientifica sobre sua acao tripanosomicida (anti-T. cruzi).

Ha relatos de varios estudos cientificos sobre a utilizacdo da Aloe vera como
estimulante na cicatrizacdo de feridas, no tratamento de queimados graves em
hospitais, no combate a determinadas infeccfes gastrintestinais e urinarias, como
analgésico e em muitos outros casos ** *°. Da mesma forma que a artemisina, néo se
conhece ainda sua acao tripanosomicida sendo, por isso, quase inexistentes os dados
na literatura cientifica a esse respeito.

2.4 CINTILOGRAFIA

A cintilografia, um dos exames diagndsticos para a doenca de Chagas, faz parte
da grande variedade de exames realizados pela medicina nuclear, proporcionando uma
analise anatomo-morfuncional de 6rgaos e tecidos através do uso de radiofarmacos,

tendo como radionuclideo o tecnécio-99m &9 10,



A energia gama é utilizada na grande maioria dos exames em medicina nuclear,
sendo detectada por um equipamento apropriado, a gama Céamara. O principal
radionuclideo emissor de energia gama utilizado em medicina nuclear é o tecnécio-99m
(**™Tc), usado para a obtencdo de imagens cintilogréaficas do tipo SPECT (Single
Photon Emission Computed Tomography). O *™Tc é bastante utilizado no diagnéstico
de imagens de tiredide, estdmago, plexo coréide e glandulas salivares & ° 1°,

2.5 TECNECIO

O “™Tc é um elemento artificial obtido a partir do decaimento radioativo do
molibdénio em geradores portateis de **Mo/**"Tc (Figura 5) na forma de pertecnetato
de sédio (Na**™TcO,). Pode ligar-se a diferentes substratos ou ligantes, por reacéo de
complexacao, originando farmacos radioativos com afinidade por diferentes 6rgaos,
sistemas ou receptores no organismo. E um excelente radiotracador, possuindo
vantagens em relacdo a outros radionuclideos, tais como: uma emissao gama fética de
140 keV, com 89% abundancia, perfeito para a obtencdo de imagens em cameras
gamas usadas na medicina nuclear, uma meia-vida curta de 6 horas, baixo custo, baixo

impacto ambiental e baixa absorcdo da dose de radiacdo para o paciente e para 0s

profissionais envolvidos no exame & 7.

e
“L\M °

Figura 5 - Foto de um gerador portatil de *Mo/**™Tc. (Fonte: fcf.usp.br)



Radiofarmacos sdo farmacos radioativos utilizados no diagnostico ou tratamento
de doencas e disfungbes do organismo humano. Um radiofdrmaco incorpora dois
componentes, um radionuclideo, ou seja, uma substancia com propriedades fisicas
adequadas ao procedimento desejado (particula emissora de radiacdo beta, para
terapéutica; ou particula emissora de radiacdo gama, para diagnéstico) e um vetor
fisiologico, isto é, uma molécula organica com fixacdo preferencial em determinado
tecido ou 6rgao. O radiofarmaco deposita-se no 6rgao ou tecido alvo e imagens podem
ser adquiridas a partir da deteccao da radiagéo proveniente do paciente, utilizando-se
equipamentos apropriados 1718,

A biodistribuicdo de um radiofarmaco pode ser alterada pela utilizacdo de drogas,
doencas, intervengdes cirurgicas e radioterapia. Ou seja, um paciente que esteja em
tratamento com uma droga e venha a fazer um exame, como a cintilografia, pode ter
essa biodistribuicdo alterada. Por isso, uma maior atencdo tem sido dada aos
diagnosticos com compostos farmacolégicos marcados com isétopos radioativos, para
gue os resultados obtidos ndo sejam inadequados, 0 que acarretaria uma ma
interpretacdo dos exames, devido a um comportamento ndo esperado, apresentado
pelo radiofarmaco ° *°.

E de grande importancia as imagens obtidas em medicina nuclear, sendo
fundamental o conhecimento da possibilidade da interacdo medicamentosa com
radiofarmacos. Caso esta interacdo seja desconhecida, pode acarretar diagnosticos
equivocados de doencas, com graves conseqiéncias ao acompanhamento do
paciente, além de ocasionar uma repeticdo do exame, levando a um aumento de dose
de radiacdo para o paciente e para os profissionais envolvidos ® % % '8, Uma das
maneiras de se otimizar a condicdo de interacdo medicamentosa € a integracdo de

varios profissionais no intuito de desenvolver modelos que permitam identificar a



possibilidade desse fendmeno e repassar o conhecimento adquirido, evitando erro em

determinados tipos de diagndsticos.
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ABSTRACT

Artemisia vulgaris (AV) is an amtihelmintic and antimalarial drug; Aloe vera(babosa) acts as antidiabetic, laxative
and anti-inflammatory; Benznidazole (BZ) is a trypanocidal of Trypanosoma cruzi (TC). Technetium-99m (*™Tc)
has been used in nuclear medicine fo obtain diagnostic images. This study evaluated the plant effects in TC
parasitemia and on the biodistribution of “™Tc in mice. Twenty mice were infected by TC. At the peak of
parasitemia, 3 mice received babosa; 5 received AV and 5 received BZ. The parasitemia was determined at 0, 2, 4
and 6 h of drugs administration. Five infected mice without drugs, 5 mice without TC and the group treated with
AV, received ®™Tc. The radioactivity was calculated. Infected mice that received babosa reduced significantly
(p=0.05) the TC parasitemia. The percentage of activity per gram (%ATlg) decreased significantly on the AV
group. These results indicare that babosa possibly is an anti-TC drug and AV reduces the %ATl'g probably due to
its biological effects.

Keywords: dloe vera, Artemisia vulgaris, technetium-99m, Trypanosoma cruzi, parasitemia, biodistribution

INTRODUCTION of the several species of triatomune bugs, during

the hematophagism phase (Cancado, 2005; Coura
The Chagas’ disease 15 a protozoan infection and Castro, 2002). It 15 an endemuc Latin America
caused by the parasite Trypanosoma cruzi and  parasitosis which affects 18 mullion individuals,
transmitted by the depositing of metacyclic ~ Wwith 300 thousand new cases every year (WHO,
tripomastigotes, eliminated in the feces and urine  2003) and persists for the lifetime of the

buman/mammalian  host. This  disease 1s

*
Author for comespondence
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characterized by an acute phase with detectable
parasiteria and a long-lasting asymptomatic
phase, generating megacolon, megaesophagus and
chagasic heart disease (Santos et al, 2005;
Teixeira et al, 2006). Treatment includes
eradicating the parasite with Benzmdazole,
commercially known as Rochagan®, a drug with
specific anti-T. cruzi activity in vive and in vifro,
available i Brazil since the 1970°s (Coura and
Castro, 2002). The use of certain plants as
phytotherapy has been a millennial practice in folk
medicine. Its use has gained enormous popularity
around the world, as modem medicine 15 beyond
the reach of many people. The Artemisia vulgaris
and Arfemisia annua are examples of ancient
plants mn Chinese medicine that has shown to be
very effective against Plasmodium falciparum and
P. vivax, malana parasites in humans (Meschinick.
and Dobson, 2001). 4. vulgaris 1s metabolized and
elimmated rapidly from the human orgamism and
mduce a rapid reduction of these species of
Plasmodium (Meschnick, 1998; Meschinick and
Dobson, 2001). However, there are no reports in
the scientific literature about its tripanosomicidal
action (anti-T. c¢ruzi). Another example of
phytotherapy, widely used in Brazilian folk
medicine, 15 the Aloe vera plant, known as
“babosa™. It 15 a tropical or sub-tropical plant from
North Africa and has been used over the years to
treat various ailments and have been referred to as
the “miracle” plant. It has been suggested that the
extract of the plant promotes healing of diseases
through the complex synergistic interaction of
many substances, and some specially prepared A.
vera extracts possess some biological activifies
such as antiinflammation, anti-cancer, anti-
diabetes,  macrophage  activation, combat
gastrointestinal infections and urmary infections,
as an analgesic and more (Reynolds and Dweck,
1999). However, its effect anti-T. cruzi is not
known until the moment Studies are being
developed to discover drugs that provoke the
complete eradication of the Trypanosoma cruzi,
not only through the elimination of tecidual forms
(amastigotes) such as blood (tripomastigotes) and
the 100% cure of cases in Brazil.

Nuclear medicine (NM) 1s the medical specialty
that uses radioactive isotopes to diagnose through
mages or therapy. The role of radionuchde
technetium-99m (g}mTc} m the diagnostic field of
MN 15 already well established. This is due fo its
chemical versatility and nuclear properties such as
the enussion of a single photon gamma (140 keV)

and with 89% abundance, perfect for obtaining the
images i gamma cameras used in NM (Saha,
2004; Bernardo-Filho et al. 2005). Tts short half-
life (6 hours) 1s enough to acquire excellent studies
of images, to prepare radiopharmaceuticals. to
munimize the dose of radiation for the patient, to
have an almost inexistent environmental impact,
besides being an 1ideal radiotracer. The rapid
growth of this field in the last decades 1s attributed
to 1ts ideal physicochemical characteristics and to
it IJa.=_~111‘3§me.51515r to obtain from a portable generator of
Tc m the form of sodium pertechnetate
(Na%’TcC}.;) and can be lyophilized in kits to form
labeled compounds with lgQEE'T-: mn hospital or
radiopharmacy clinic (Banerjee et al., 2001; Saha,
2004).
The aim of this study was to evaluate the effect of
medicinal plant extracts on the parasitenua of T.
cruzi and on the biodistribution of the Na”®TcO,
i mice infected with the ¥ strain of T, cruzi.

MATERIALS AND METHODS

Twenty-five male Swiss muce weighing 18-20g
from Centro de Ciéncias da Saude, Umiversidade
Federal do Rio Grande do Norte (UFRN), Natal-
RN, Brasil, were used. The protocol was
conducted in accordance with Brazilian College of
Ammal Experimentation guidelines and was
approved by the Research Ethics Commuttee of
Onofre Lopes Hospital UFRN (182/2008). The
ammals had free access to water and standard food
for rodents (Labina Purina®) and were randomly
allocated to 2 groups: control and treated. The
animals were divided, randomly, in groups of 5
mice each. Twenty muce were infected
infraperitoneally, with a suspension contaming
1x10° tripomastigotes blood parasites /mL of the ¥
strain of T. ¢ruzi. Group 1 was used as the control
group, being mfected experimentally with T. cruzi
and not treated. Group 2 was also a control group,
but neither infected nor treated with drugs. Groups
3, 4 and 5 were infected with T. cruzi and received
orally (gavage), respectively, 0.25mL of an
aqueous 4. vera (Smg/mL/day), 025mL of
Benznidazole (5mg/Kg/day), diluted in sorbitol,
and 0.25mL of hydroalcoholic extract of A.
vulgaris  (5Smg/mL/day). To evaluate the
parasifemia of each animal, whole blood of the
mice was used and the parasites were counted
according to Brener (1962). The nuce were
mfected with ¥ strain of T. cruzi provided by the
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René Rachou Research Center (CPgqRR),
FIOCRUZ, Belo Horizonte-MG. The parasitemuic
curve of the animals was tracked daily, from the 4°
to the 12° day of the parasite infection, with the
purpose to observe its growth and, thus, determine
the parasitenuc peak, which occurred between the
7" and the 9™ days. The parasitemia of each
ammal was determuned after 3 measurning in three
observations. The number of -circulating
tripomastigotes was counted according to Brener
(1962), which consisted in examinmg 5 uL of
peripher: blood, taken by incision in the tail of
each ammal, in 50 field nucroscopes and using
lamina and laminula, with increase of 400 times.
After the counting of the parasites, the number
found was multiplied by a correction factor
corresponding to 80 (Brener, 1962). In this study,
the parasitemia was aclueved during the measure
of time: 0 (before administering the drugs) and 2,
4 and 6 hours after its use. The group treated with
Benzmidazole was considered as the control group
owing to its trypanosomicide action, which has
been recognized since the 1970°s. The results
obtamed m the parasitenua study were analyzed
statistically by the parametric ANOVA test and the
level of significance to p<0.05 Before the
admimstration of the radiopharmaceutical sodmm
pertechnetate (Na™™TcO,), heparinized blood was
withdrawn from infected and treated amimals with
each drg, and from infected and untreated
animals (control group 1), by cardiac puncture,
under anesthesia. The biochemucal dosages were
performed in automated equipment TermoKonelab
601, Abbott and analyzed by Student’s t-test,
considering the level of statistical significance at
p<0.05 1n both tests. Statistica 6.0 software was
used. Data were presented as mean + standard
deviation.

After observation of the parasitenua and blood
collection, a study of biodistribution of Na%TcQ;
was done. For this, 5 amimals infected and treated
with 4. vulgaris were used, as well as, 5 infected
and not treated (control group 1) and 5 not infected
and not freated (control group 2). All of these
ammals received, by orbital plexus via, 0.1mL of
Na”™TcOy (3.?@9&2; recently eluted from the
generator of *Mo/”™/Tc (Instituto de Pesquisas
Energéticas e Nucleares, Sdo Paulo, Brasil). After
60 minutes, all animals were quickly killed under
anesthesia. Samples were harvested from the
brain, heart, intestines, spleen, liver, bladder,
femur, lungs, kidneys and blood. The tissue
samples were washed in 0.9% saline, weighed on a
precision scale (Mark 160®, Bel equipment, Italy)
and the percentage of radioactivity per gram of
tissue (%ATL/g) was deternmuned in an automatic
gamma counter (Wizard 1470, Perkin-Elmer,
Finland). The efficiency of the gamma counter
was 86%, as specified by the manufacturer. The
results of the study of the biodistribution were
compared to their control groups and the statistical
analysis was done using the non-parametric Mann-
Whitney (p<0.05) test. Statistica 6.0 software was
used.

RESULTS

Table 1 shows the parasitemia of the amimals
treated with 4. vera, compared to those treated
with benzmdazole (control) and A. vulgaris. The
analysis of the results shows a significant (p<0.05)
decrease of counting of the parasites m all the
times (0, 2, 4 e 6 hours). The values correspond to
the mean+DP.

Table 1 - Parasiternia of mice infected with Tripanosoma cruzi, on times 0, 2. 4 and 6 hour. after administration of

benznidazole, 4. vera and 4. vulgaris.

Hours Benznidazole Aloe vera Artemisia villgaris
{control) (babosa)* (Artemisine)*

0 165.80+20.30 150.00+50.80 164.30=13.70

2 198.50+12.00 151.80+38.80 300.00=39.60

4 138.80+17.10 122.00+16.16 392 80=55.20

6 33.50+11.90 25.25+1.14 400_80=82.50

Mean=DP. *. p=0.05.
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Table 2 shows the effect of the 4. vulgaris extract
on the biodistribution of Na™™TcQs in infected
mice, 60 minutes after administration of the
radiopharmaceutical. The values correspond to the
mean=DP. A significant increase was observed
(p<0.01) of the %ATL/g m spleen, bram, femur,
liver, lungs and blood and a significant decrease of

the %ATL/g (p<0.01) m heart, intestmes, kidney
and bladder, compared to the control groups 1 and
2

In relation to biochemical dosages, there was a
significant (p<0.05) decrease of blood levels of
glucose and cholesterol in the group treated with

Table 2 — Effect of 4. vulgaris on the biodistribution of Na”™TcO, after 60 minutes of radiopharmaceutical

admimstration.
% ATL/g

Organs Control 1 Control 2 A. vulgaris™

Bladder 0.075 +=0.007 0.080 +=0.005 0.030 = 0.005
Blood 0.079 =0.017 0.065 =0.074 4.065 =0.074
Brain 0.027 =0.008 0.020 = 0.007 0.050 = 0.007
Femur 2076 =0.059 2.098 =0.070 5.098 =0.070
Heart 1.010 +=0.007 1.047 =0.014 0.047 +=0014
Intestine 2013 =0.034 2036 =(0.008 0.036 =0.008
Kidney 7.000 =1.052 6.035 =1.028 4.035 =1.028
Liver 1.069 =0.028 2.060 =0.068 4.059 =0.068
Lung 0.029 =0.005 0.022 =0.086 6.022 =0.086
Spleen 0.035 +=0.010 0.000 +=0.015 0.086 +=0.015

Mean=DP. *, p=0.05.

Table 3 - Effect of A. vulgaris and 4Aloe vera extract on biochemical parameters of mice infected with T cruzi.

Biochemical parameters Control A vulgaris Aloe vera
Cholesterol (mg/dL) 134.70+09.50 100.20+17.50* 68.75 +4.35%
Glucose (mg/dL) 117.50+23.00 62.00 =41 90% 113.00+10 58%
AST (U/L) 110.50=40.40 621.00+46.00% 955.00+£90.00%
ALT (U/L) 74.70 £10.40 423 80+10.63* 476.00£74 40%

Mean=DP. *, p=0.05.

A. vulgaris. A sigmificant increase (p<<0.05) was
observed m the enzymes Aspartate amino
transferase (AST) and Alanine amino transferase
(ALT) in thus group. The group treated with 4.
vera (babosa) also showed a significant decrease
(p<0.05) 1n the dosages of glucose and cholesterol
and a sigmficant increase m the enzymes (AST
and ALT). These results are observed in Table 3.
The values correspond to the mean+DP.

DISCUSSION

For at least 30 years there has not been any new
drug for the treatment of Chagas’ disease, a fact
that has mstigated the search for new drugs for the
treatment of this disease, envisioning alternatives
with fewer side effects and greater effectiveness

(Camandaroba ef al. 2003). 4. wulgaris or
"Mugwort", as i1t 15 known in traditional Chinese
medicine, 15 a plant widely used to treat diabetes
and menstruation disorders. The infusion of their
leaves presents potent action against intestinal
parasites (Teixewra da Silva, 2004). In natural
medicine (herbal) its extract has been widely used
as  anfi-helmmtic, anti-malaric,  anfiseptic,
antispasmodic, anfireumatic and antibacterial
agent (Duke et al, 2002). The active components
of 4. vulgaris mclude: flavonoids, cumarinics,
terpenes, lactones, volatile oils, inulin and traces
of alkaloids (Haider et al_, 2003; Teixeira da Silva,
2004; Judzentiene and Buzelyte, 2006). However,
this study showed that the extract of 4. vulgaris
was not able to reduce the trypomastigote forms of
T. cruzi in Swiss mice infected with this parasite,
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despite the proven action, both of 4. vulgaris as
well as the 4. annua, 1n reducing the parasiterma
of another protozoan, the P. falciparum, in malaric
patients (Meshnick and Dobson, 2001).

It 15 important to assess the interaction of the
extract of 4. vulgaris with the normal metabolism.
Our data showed a high decline in blood glucose
m animals treated with 4. vulgaris extract, and
also revealed an increase in liver enzymes (AST
and ALT), indicating a possible liver mjury
mduced by this extract. Meanwhile scientific
findings on the liver toxicity of 4. wvulgaris are
scarce.

The extract of the plant promotes healing of
diseases through the complex synergistic
mferaction of many substances., and specially
prepared Aloe vera exfracts, possess some
biological activities such as antunflammation
anti-cancer, anfi-diabetes and macrophage
activation, combat gastrointestinal infections and
urmary infections, as an analgesic and more
(Reynolds and Dweck, 1999). The data obtained
from the 4. vera (babosa) treatment in this study
showed that 1ts extract possibly has higher activity
m reducing the parasiterua of ammals mfected
with T. cruzi than that of benzmdazole, a synthetic
anti-T. cruzi drug used since the 1970's in Brazil.
The biochenucal changes found in serum
cholesterol and liver transaminases (AST and
ALT) may be related to the biological, metabolic
or toxic effects of “babosa™.

According to Patel and Mengi (2008), the extract
of Aloe vera  possesses  hipolipidemic,
hipoglicemic and antitrombotic activities. This
finding probably explains the low levels of
cholesterol and glucose in mice mfected and
treated with 4. vera i our study.

Several authors have demonstrated that the
biodistribution of radiopharmaceuticals may be
altered by natural and synthetic drugs, diets and
surgery (Xavier Holanda et al.. 2002; Bemardo et
al., 2004; Santos-Filho et al., 2005; Holanda et al_,
2006; Arafjo-Filho et al., 2007). In tlus study,
there was a significant increase in the %ATDg of
the Nagg'“TcCh in the femur of mice treated with 4.
vilgaris, probably induced by the extract of this
plant on the hydroxyapatite crystals, or the
deposition of calcium phosphate in bone. We also
observed a significant increase in the %ATL/g of
the Na” ™TcO, in the liver, probably due to the
metabolization of 4. vulgaris in that organ.

Our data showed a significant decrease of %ATL/g
of the radiopharmaceutical in the kidneys, bladder

and intestines, possibly because these organs are
the mam route for the excretion of metabolites
from 4. vulgaris extract (Meshnick and Dobson,
2001). The changes found in other organs and
tissues probably are due to the biological and
metabolic effects of 4. vulgaris. Further studies
are necessary to explain the mechanisms of these
effects.

The human American trypanosomiasis, a disease
of high morbidity and mortality has been treated
with unefficient drugs. and requires much research
about new drugs and new measures for prevention
and cure. In conclusion, the data of this work
suggest that the drgs studied had anti-T. cruzi
effect and changed the metabolism and
biodistribution of pertechnetate mn muce.
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RESUMO

A Artemisia vulgaris (AV) é uma planta com
atrvidades antihelmintica e antimalarica. Aloe vera
(babosa) tem acdo antidiabética, laxante e anti-
mnflamatoria. Benzomidazol (BZ) é uma droga
tripanosomicida confra o Trypanosoma cruzi (TC),
agente da doenca de Chagas. Tecnécio-99m
(*™Tc) tem sido usado na medicina nuclear para
obtencdo de imagens diagndsticas. Este estudo
avaliou o efeito de plantas na parasitenua do TC e
na biodistribuicio do *™Tc em camundongos.
Vinte camundongos foram mfectados por TC. No
pico da parasitenua, 5 camundongos receberam
babosa; 5 receberam AV e 5 receberam BZ. A
parasifenua foi deternunada durante os tempos 0,
2. 4 e 6 horas apds adnunistracdo das drogas.
Cmco camundongos infectados e ndo tratados, 5
camundongos ndo infectados e o grupo tratado
com AV receberam gngc, na forma de
pertecnetato de sodio. A radioatividade for
calculada. Os amimais infectados que receberam
babosa reduziram significativamente (p<0.05) a
parasitenuia. A porcentagem da radioatividade por
grama (%ATLg) diminuu significativamente no
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grupo tratado com AV. Estes resultados mdicam
que a babosa possivelmente é uma droga anti-TC e
a AV reduz a %ATL/g provavelmente devido seus
efeitos biologicos e/ou metabodlicos.
Palavras-chave: Aloe vera, Artemisia vulgaris,
tecnécio-99m, Trypanosoma cruzi, parasitenmia,
biodistribuicao
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4 COMENTARIOS, CRITICAS E CONCLUSOES

O presente trabalho teve como base a busca experimental por novos
medicamentos para a doengca de Chagas e a verificagdo da alteracdo da
biodistribuicdo do radiofarmaco pertecnetato de sédio em camundongos suicos
infectados e tratados com extrato natural.

Para o desenvolvimento deste estudo se fez necessaria a integracdo de varios
profissionais com o intuito de desenvolver modelos que permitissem identificar a
possibilidade desse fendbmeno e repassar o conhecimento adquirido, evitando erro em
determinados tipos de diagnosticos cintilogréaficos.

Objetivando esse carater de integracdo de varios tipos distintos de profissionais-
pesquisadores foi desenvolvido esse trabalho multidisciplinar. A cepa Y de
Trypanosoma cruzi, proveniente do Centro de Pesquisas René Rachou (CPgRR),
FIOCRUZ/Belo Horizonte/MG, foi doada pela Professora Doutora Antbnia Claudia
Jacome. O pertecnetato de sodio foi cedido pela Liga Norteriograndense Contra o
Cancer. Os extratos vegetais ministrados aos animais foram elaborados pelo Professor
Doutor Cicero Flavio Soares Aragdo. Os procedimentos experimentais foram
desenvolvidos no Laboratério de Ensaios Antiparasitarios e de Radiobiologia
Experimental e no Laboratério de Cirurgia Experimental Clovis Sarinho. As amostras
sangiineas foram levadas ao Laboratorio de Analises Clinicas do Hospital Universitario
Onofre Lopes/UFRN, para realizacdo de dosagens bioquimicas por métodos
automatizados. A Professora Doutora Maria Helena Constantino Spyrides deteve seu
apoio nas andlises estatisticas.

Para se verificar a viabilidade da cepa Y do T. cruzi e se conhecer o pico

parasitémico no camundongo suico foi realizado um teste piloto de infecgdo do T. cruzi.
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Para tal, era necesséario o envolvimento de profissionais com excelente capacidade
técnica para manipulacdo de camundongos infectados, tarefa desenvolvida por
bidlogos e farmacéuticos, em adequadas condi¢cdes de protecdo. Os tripomastigotas
provenientes de culturas eram inoculados no camundongo, e no pico da parasitemia
sanguinea, era feita a sangria desses animais para a obtencdo de tripomastigotas
sanguineas que seriam, entdo, inoculadas nos camundongos do experimento. O
comportamento bioldgico da cepa Y do T. cruzi foi analisado quanto a sua capacidade
infectante e quanto ao dia exato do pico parasitémico, que ocorreu entre o 7° e 0 9° dia,
elegendo-se o 8° dia da parasitemia para a realizacado deste experimento. Analisou-se
também os parametros bioquimicos dos camundongos infectados. Nesse experimento
foram envolvidos alunos de graduacdo sob a orientacdo da Prof®. Dra Cecilia Maria
Holanda do DMP.

Foram utilizados 25 camundongos Swiss machos, com idade de 1 més e massa
corpoérea entre 18-20g. Os animais foram obtidos do biotério do Centro de Ciéncias da
Saude da UFRN e criados com livre acesso a agua e alimentacdo. Todas as normas de
regulamentacao local para experimentacdo com animais de laboratorio foram seguidas
e esse estudo teve sua aprovacdo pelo Comité de Etica para uso de animais
(CEUA)/UFRN sob namero 182/2008.

Apés observacdo da parasitemia e coleta sanguinea, foi feito o estudo da
biodistribuicdo do Na*"™TcO, apenas dos camundongos tratados com o extrato de
Artemisia vulgaris. No grupo dos tratados com o extrato de Aloe vera, dois animais
morreram apos a puncao cardiaca, impossibilitando a exploracdo dos dados obtidos no
exame da biodistribuicdo, pois o grupo ficou com um “n” reduzido. Este fato
impulssiona a realizacdo posterior de um novo trabalho que verifigue novamente a

interacdo do referido extrato com a biodistribuicdo do radiofarmaco Na*™™TcO,.
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A relevancia dos resultados obtidos esta no fato de que ha pelo menos 30 anos
nao surgem novos medicamentos para a doenca de Chagas humana, fato que estimula
a busca por novas drogas para o tratamento desta doenca, visando alternativas com
menos efeitos colaterais e maior eficacia. Como j& observado em outras doencas
parasitarias, o aparecimento de cepas resistentes aos medicamentos em uso também

se constitui em um problema %°

, exigindo invariavelmente o aparecimento de novos
farmacos.

Entretanto, o presente estudo demonstrou que o extrato de A. vulgaris nao foi
capaz de reduzir a parasitemia das formas tripomastigotas do Trypanosoma cruzi, em
camundongos suicos experimentalmente infectados por esse parasito, apesar da acao
comprovada em outros estudos, tanto da Artemisia vulgaris quanto da Artemisia annua,
em reduzir a parasitemia do P. falciparum, em pacientes malaricos *>’. Os dados
obtidos com a babosa, nesse estudo, demonstraram que o extrato aquoso de Aloe vera
possivelmente apresenta uma maior atividade redutora da parasitemia de animais
infectados pelo T. cruzi do que a normalmente encontrada pelo Rochagan®,
medicamento sintético comprovadamente anti-T.cruzi usado desde a década de 1970
no Brasil. Porém, sdo necessarios ainda estudos clinicos para confirmacéo desse fato.

Varios autores tém demonstrado que a biodistribuicdo de radiofarmacos pode ser
alterada por drogas sintéticas ou naturais, dietas e cirurgias ** %%, Neste estudo,
houve um aumento significativo da %ATIl/g do Na®**™TcO, em alguns 6rgédos ou tecidos
de camundongos tratados com A. vulgaris, e em outros houve um decréscimo
significativo da %ATI/g do radiofarmaco. Os resultados desta interagcdo medicamentosa

sdo de importancia para alertar profissionais da area de salude sobre a alteracdo da

biodistribuicdo do radiofarmaco Na**"TcO4 em pacientes que venham fazer exames da
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medicina nuclear e que estejam utilizando medicamentos a base de A. vulgaris.
Estudos futuros sdo necessarios para explicar os mecanismos desses efeitos.

A tripanossomiase americana, pelo seu grande impacto nas Américas,
morbimortalidade e caréncia de medicamentos eficazes e seguros, deve ser
continuamente fonte de interesse de pesquisa para elaboragdo de novos estudos que
venham mudar essa realidade atual.

A vivéncia e a experiéncia adquiridas durantes esses anos do Curso de Mestrado
proporcionaram-me um grande amadurecimento cientifico e profissional, como
educadora, principalmente na busca do conhecimento pratico e teérico comprovado
cientificamente. Conhecimentos estes relevantes para a¢cdes em projetos futuros junto
a Bases de Pesquisa da Universidade Federal do Rio Grande do Norte, na linha de
pesquisa ‘radiobiologia e medicamentos antiparasitarios”, levando a um futuro

doutorado.
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ABSTRACT

Benznidazole, a drug with specific anti-Trypanesoma cruzi activity, is used in the treatment of Chagas ' disease. The
radiopharmaceutical sodium pertechnetate (Na™ " TcQ,) is used to obtain diagnostic images of the stomach, thyroid,
parathyroids, salivary glands, brain and in the studv of esophageal reflux and blood flow. This study aimed at
evaluating in vivo the imfluence of benznidazole freatment on the sodium pertechnetate biodistribution in Wistar
rats. The percentage of radioactivity per gram (%eATl/g) of various organs (brain, heart, esophagus, stomach, small
intestine, large intestine, spleen, liver, muscle and blood) was determined. Comparing the treated rats with the
controls, we observed that sodium pertechnetate biodistribution did not change when administered fo rats treated
Jfor thirty days with benznidazole.

Keywords: Antiparasite. Radiopharmaceutical, Technetium-99m. Benzmidazole, Biodistribution. Trypanosema

CI'HZI

multiple host cells, generating megacolon,

megaesophagus and chagasic heart disease (Santos
et al.,, 2005; Texeira et al., 2006). Benznidazole

INTRODUCTION

Chagas' disease 1s an endemic disorder caused by

the flagellate protozoan Trypanosoma cruzi. It is a
serious medical and social problem in Brazil and
several Latin American countries, affecting 18
million individuals, with 300 thousand new cases
every year (WHO, 2002). T. cruzi can invade

-
Author for correspondence

(Bz), commercially known as Rochagan®, is a
drug with specific anti-T. eruzi activity in vive and
in vitro, available in Brazil since the 1970s (Coura
and Castro, 2002). It contains N-benzyl-2-nitro-1-
mmidazolacetamida, which acts directly on the
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macromolecule synthesis by a covalent link with
cellular components. It has demonstrated low
efficiency and high toxicity, especially in the
chronic phase of the disease and its treatment can
last for up to 60 days. depending on clinical
manifestations and host tolerance (Cancado,
2005).

The most widely used treatment scheme is 10
mg'kg/day in adults and less than 5 mg/kg/day in
children (Castro et al., 2000: Cancado, 2002
Urbina and Docampo, 2003: Dias, 2004).
Following oral administration, Bz 1s absorbed by
the intestine, and 1s bound to plasma proteins and
red blood cells to be distributed throughout the
body. Maximum plasma concentrations are
achieved in two to four hours. The half-life of
plasma elimination i1s approximately twelve hours
(Morilla et al., 2005).

Among the many diagnostic tools that can be used
in tropical diseases, scintigraphy is widely used in
the anatomic and functional analyses of organs and
systems (Braga, 2002). Technetium-99m (*™Tc),
in the form of sodium pertechnetate (Na” =TcOy),
15 a radionuclide that connects to a wide variety of
molecules and cells (Thrall and Ziessman, 2003;
Saha. 2004). When injected intravenously. it is
distributed through the veins and interstitum and
1s used to obtain diagnostic images of the stomach,
thyroid, parathyroids, salivary glands, brain and in
the study of esophageal reflux and blood flow
(Saha, 2004; Owunwanne et al., 1995; Thrall and
Ziessman, 2003).

Several drugs can interfere with the biological
behavior of radiopharmaceuticals wused in
scyntigraphic examinations. They can change the
biological effect of the radiopharmaceutical and
their interaction can lead to hypo or hyper uptake
of radiopharmaceuticals in a particular organ,
causing incorrect diagnosis or misinterpretation of
results. Repeated scintigraphy may result m
unnecessary radiation for patients (Bernardo-Filho
et al., 2005; Gomes et al., 2002). Although Bz is
the drug currently recommended by the National
Foundation of Health, Brazil, and is used by
thousands of people. little 1s known about its
action mechanism, its effects on host cells or its
toxicity. Thus, it is important to study the effect of
Bz on  the  biodistribution of  the
radiopharmaceutical sodium pertechnetate m
laboratory animals subjected to chronic treatment
with this drug. The aim of this work was to assess

in vive the influence of Bz on the biodistribution
of sodium pertechnetate in rats.

MATERIALS AND METHODS

Twelve male Wistar rats weighing 200-250g from
the Centro de Ciéncias da Saide, Universidade
Federal do Rio Grande do Norte (UFRN), Natal—
RN, Brazil were used. The protocol was conducted
i accordance with Brazilian College of Animal
Experimentation guidelines and was approved by
the Research Ethics Committee of Onofre Lopes
Hospital-UFRN (08/2007). The animals had free
access to water and standard food for rodents
(Labina Purina ®) and were randomly allocated to
2 groups: control and treated. The treated group
(n=6) recerved 5 mgkg/day of Bz diluted with
sorbitol, by gavage. The control rats (n=6)
received only sorbitol. The animals were treated
for 30 days. On the last day of treatment the rats
received 0.1 mL of Na”™TcOQ, (3.7 MBq) wvia
orbital plexus.

The Na”™TcO, was eluted in a “Mo/™Tc
generator (Instituto de Pesquisas Energéticas e
Nueleares. Sio Paulo. Brazil)., After 60 mimates.
all animals were quickly killed under anesthesia
with xylazine (20 mg/kg) and ketamine (50 mg/
kg). by intraperitoneal wvia. Samples were
harvested from the brain, heart, esophagus,
stomach, small intestine. large intestine. spleen,
liver, muscle and blood. The tissue samples were
washed in 0.9% saline, weighed on a precision
scale (Mark 160®, Bel equipment, Italy) and the
percentage of radioactivity per gram of tissue
(%ATI/g) was determined in an automatic gamma
counter (Wizard 1470, Perkin-Elmer, Finland).
The efficiency of the gamma counter was 86%, as
specified by the manufacturer. The biochemical
and hematological dosages were performed in
automated equipment TermoKonelab 601, Abbot
and Cell-Dyn 3500R. Abbot, respectively. Data
were presented as mean + standard deviation. The
percentage of radioactivity per gram (%ATLg)
was determined by dividing the percentage of total
radioactivity of each sample by its weight in
grams. The ATI%/g was compared using the non-
parametric ~ Mann-Whitney  test and  the
biochemical and hematological parameters by
Student’s t-test, considering the level of statistical
significance at p<0.05 in both tests. Statistica 6.0
software was used.
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RESULTS

Table 1 shows the relationship between the
controls and the Bz-treated rats. No statistically
significant difference (p=>0.05) in biodistribution
of sodium pertechnetate was observed m any of
the organs.

Table 2 shows significant differences in alanine
aminotransferase (ALT) dosage and the percentage
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of neutrophils and lymphocytes, when comparing
the treated and control rats. All the other
parameters such as iron, total protein,
aminotransferase aspartate (AST), creatinine,
glucose, red blood cells, hemoglobin, hematoerit,
white blood cells and platelets showed no
significant differences, when the two groups were
compared (p=>0.05).

Table 1 - Effect of benznidazole treatment on Na™ “TcO, biodistribution in Wistar rats.

Organs % ATI
Controls Treated
Spleen 0.00211 =0.00076 0.00199 =0.00039
Brain 000175 =0.00392 0.00020 =0.00007
Heart 0.00158 =0.00039 0.00192 =0.00053
Esophagus 0.00349 =0.00123 0.00330 =0.00084
Stomach 002576 =0.00761 002276 =0.01016
Liver 0.00379 =0.00103 0.00402 = 0.00080
Small Intestine 0.00390 =0.00132 0.00299 =0.00169
Large Intestine 0.00149 =0.00071 0.00163 =0.00043
Muscle 0.00050 =0.00011 0.00063 =0.00014
Blood 0.00683 =000138 0.00811 =000163

Mean = SD. No difference was observed between the two groups (p=0.05).

Table 2 - Effect of benznidazole treatment on biochemical and hematological parameters.

Binchemical and hematological Groups
dosages Controls Treated

Iron (ng/L) 363.0 £2469 3085 +£65.36
Total proteins (g/dL) 6.30 +=0.303 6.55 =0.327
ALT (ULL) 116.0 =32.44 982 =23.60
AST (ULL) 73.16 £8495 56.66% =9.667
Creatinine (mg/dL) 0375 =0.035 0381 =0.040
Glucose (mg/dL) 122.000 +£19.193 117.666 =10.557
Red blood cells (w'mm®) 66353333 +372487.1 6578333 +326931.4
Neutrophils (%) 37.5 £2.949 34.0* =8.786
Lymphocytes (%) 345 +£2428 58.6* +7.890
Hemoglobin (g/%) 12.183 +=0.598 11.450 +0.831
Hematocrat (%) 32133 +=3.669 51.616 =3.023
Platelets (w/'mm’) 7168333 = 1477047 T18333.3 =00059.32
Leukocytes (uw/'mm®) 31950 +1126.7 22066 +646.3

Mean+5D . * p=0.05.

DISCUSSION

The biological behavior of radiopharmaceuticals
used for diagnosis in nuclear medicine 1s well
established in the scientific literature. The
mteraction between a dmug and a
radiopharmaceutical may alter its biodistribution

and result in an unexpected effect (Gomes et al.,
2002, Bernardo-Filho et al., 2005).

It 1s of critical importance to know which drugs
can interfere with the normal biodistribution of
radiopharmaceuticals, to avoid the
misinterpretation of scintigraphic images. Several
authors have shown that radiopharmaceutical
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biodistribution can be altered by natural and
synthetic products, radiotherapy, surgery and diet
(Gomes et al., 2002; Xavier-Holanda et al.. 2002;
Passos er al, 2002; Bernardo et al., 2004; Moreno
et al., 2005: Santos-Filho and Bernardo-Filho.,
2005; Holanda et al., 2006; Aratjo-Filho et al.,
2007).

Glucantime, an anti-Leishmania drug, increased
the uptake of the radiopharmaceutical methylene
disphosphonic acid, labeled with technetium-99m
(**Tc-MDP) in the spleen, kidney, testicles, heart
and liver of rats (Xavier-Holanda et al., 2002). The
biodistribution of *™Tc-MDP was also changed in
various organs of rats treated with the
antimalarials artemisinin and mefloquine (Holanda
et al., 2006). Araujo-Filho et al. (2007) reported
changes in sodium pertechnetate biodistribution in
the thyroid, lung, pancreas, spleen and muscle
after biliopancreatic bypass surgery with duodenal
switch in rats. Moreno et al. (2005) showed that
Ginkgo biloba extract can change the sodium
pertechnetate biodistribution in the kidneys, liver
and duodenum. Santos-Filho and Bernardo-Filho.
2005) showed that Hypericum perforatum extract
reduced the uptake of the radiopharmaceutical in
bone, muscle and thyroid.

Some sudies show that Bz can have adverse
effects on adrenal cortex, esophagus and colon
cells in rats and that it exerts a mutagenic and
carcinogenic effect (Diaz, 2000, Castro et al,
2006, de Castro et al, 2003). Because of its
antigenic and toxic effect, Bz can cause several
undesirable reactions, mainly in the nervous
system and gastrointestinal tract (Cangado, 2002).
During benznidazole treatment (30 to 60
consecutive days), skin reactions, gastrointestinal
disorders, nausea, paresthesia, or symptoms of
peripheral polyneuritis may occur, especially after
prolonged treatment or with excessive doses of Bz.
The depression of the bone marrow with
neutropenia, thrombocytopenic purple and
hepatotoxicity are serious effects of Bz that
demand caution when they are being used
(Cangado, 2005). In our study. neutropenia was
found in Bz-treated rats; but no hepatic and
intestinal mucous membrane damage was
observed. Although Bz can cause these several
undesirable reactions, our results were shown
positive in  relation to interaction Bz-
radiopharmaceutical. Both Bz and sodium
pertechnetate are bound to plasma proteins, but it
seems that there is no competition between them
for the same connection sites (Coura and Castro,

2002; Owunwanne et al., 1995). Bz also, probably,
does not interfere in the intestinal mobility and
does not alter blood flow. The alteration of these
factors could modify the biodistribution of the
radiopharmaceutical (Owunwanne et al., 1995).
Data from biochemical and hematological
parameters also lead us to believe that Bz,
administered in equivalent dose to treat Chagas'
disease in humans, had no toxic effect on the
organs studied, nor did it cause enough tissue
damage to promote a change in the uptake of
Na”**TcO,.

In this study we demonstrated that the
administration of benznidazole didn't alter sodium
pertechnetate biodistribution to important target
organs, what demonstrate that this result i1s
satisfactory for its use in patients with Chagas’
disease. In spite of, this experimental were
performed in Wistar rats.
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RESUMO

O benzomdazol € um quimioterapico com
atividade especifica anti-T. cruzi utilizado por
milhares de pessoas para tratamento da doenca de
Chag%gs. O radiofarmaco pertecnetato de sodio
(Na”™™TcO;) é utilizado na obten¢io de imagens
diagnésticas do estémago, tiredide, paratiredides,
glandulas salivares, plexo cordide. cérebro e de
estudos de refluxo esofdgico e de fluxo sanguineo.
Esse trabalho objetivou avaliar in vive a influéncia
do tratamento crénico com o benzonidazol na
biodistribuicdo do radiofiarmaco pertecnetato de
sodio em ratos Wistar. O percentnal de
radioatividade por grama (%ATIL'g) de varios
orgios (cérebro, coragio, esofago, estdomago,
mntestino delgado, intestino grosso, baco, figado,
musculo e sangue) foi determinado. Comparando-
se o grupo controle e o tratado observou-se que o
pertecnetato  de  sodio  ndo  possui  sua
biodistribuigdo alterada quando administrado em
ratos tratados por trinta dias com a droga
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benzonidazol, mostrando nfo prejudicar a
interpretacio de diagnodsticos por imagem.
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ABSTRACT

With the aim of investigating the biodistribution of technetium-99m pertechnetate (**"TcO,) in rats
infected with Y strain of Tripanosoma cruzi, at the peak of parasitemia, (14th day of infection), Wistar rats
were injected with 0.1 ml of **"TcO,4 (3.7MBq). After 60 minutes, the percentage of radioactivity per gram
was counted in several isolated organs and blood, using the gamma counter 1470 Wizard-PerkinElmer,
Finland. The uptake of **"TcO, increased significantly in blood and decreased in colon of infected
animals (p<0.05). Significant reduction in serum iron and red blood cells and significant increase in total
proteins, leukocytes and lymphocytes in the infected rats were observed, comparing with controls
(p<0.05). A reduction in thickness of the muscular layer of colon and mononuclear inflammation were
observed. These results conclusively demonstrate that T. cruzi infection was associated with changes in

the biodistribution of *™TcO, and in the morphology of colon, with potential clinical implications.

Index Descriptors: Technetium, Pertechnetate, Bioavailability, Trypanosoma cruzi; Chagas disease.
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INTRODUTION

The Chagas disease in endemic and is caused by the protozoan Trypanosoma cruzi (T. cruzi). It
is a serious medical and social problem in Brazil and in Latin America, reaching approximately 10 million
individuals, and 40 million of people are at risk of infection (Schofield et al. 2006). At least 300 thousand
new cases occur each year (WHO, 2002). The T. cruzi can proliferate in different host cells, including the
mononuclear phagocytes system, bone marrow, striated and smooth muscle, fibroblasts and cells of the
central nervous system, causing various clinical conditions, including the megacolon, megaesophagus
and chagasic cardiopathy ( Santos et al. 2005; Texeira et al. 2006; Coura and Castro. 2002). The clinical
diagnosis is performed by laboratory tests, radiological examination, electrocardiogram, echocardiogram,
myocardial scintigraphy and endoscopy (Andrade 2005; Kamiji and Oliveira 2005). The scintigraphy is
often used for anatomofunccional analysis of organs and systems in patients with tropical diseases, by
using the radiopharmaceuticals which have the radionuclide technetium-99m (Braga 2002).

The technetium-99m pertechnetate (**"TcO,) is a radiopharmaceutical with the ability to connect
to a variety of molecules and cells. When injected intravenously, it is distributed through the vascular and
interstitial spaces, and is used to obtain diagnostic images of the stomach, salivary glands, thyroid and
parathyroid glands, choroid plexus, brain, and studies of esophageal reflux and blood flow (Saha 2004,
Thrall and Ziessman 2003). The distribution, elimination and fixation of radiopharmaceuticals in the body
depend on several factors, such as blood flow, tissue metabolism and there binding to the blood
elements. The biodistribution, defined as the concentration and distribution of radioactive elements in
organs and tissues, follows a standard uptake that can mean normal or disease (Saha 2004).

Information is still scarce regarding changes in the biodistribution of %™

TcO,4 in an organism
infected by T. cruzi in the acute phase of infection. It can detect early some organic changes by means of
radiopharmaceuticals, and determine if the bloodstream parasites can influence the uptake of **"TcO, in
plasma proteins. Therefore, the objective of this study was to evaluate, in vivo, the biodistribution of

¥MTcO, in Wistar healthy rats and in rats infected with T. cruzi during the peak parasitemia.

MATERIAL AND METHODS

We used 12 male Wistar rats, weighing 200+23g, from the vivarium of the Center of Health
Sciences, Federal University of Rio Grande do Norte, Natal / RN, Brazil. The animals had free access to
water and standard rodent food (Purina / Labina ®). The protocol was conducted according to
international regulations for animal experimentation and approved by the Research Ethics Committee of
Hospital Universitario Onofre Lopes - UFRN (08.2007).

The Y strain of Trypanosoma cruzi was from the Laboratory of Biology of T. cruzi, Department of
Parasitology / Institute of Biological Sciences of the UFMG. The animals were randomly allocated into 2
groups. The infected group rats (n = 6) received intraperitoneally a suspension containing 2x10° blood
trypomastigotes / mL of the Y strain of T. cruzi. The control rats (n = 6) received saline in the same way.
The parasitemia of animals was monitored on alternate days and the count was determined by light

microscopy. At the peak of parasitemia, (14" day of infection), all the rats were injected with 0.1 ml of
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¥™TecO, (3.7 MBq) via ocular plexus. The *™TcO, was eluted from a generator 99Mo/99mTc produced
by the Institute of Energy and Nuclear Research, S&o Paulo / Brazil. After 60 minutes, all animals were
quickly killed by overdose of anesthetic. Samples of blood and several organs (brain, heart, esophagus,
stomach, small intestine, intestinal thick, spleen, liver, muscle) were isolated and radioactivity of each
organ was determined by means of an automatic gama counter (1470 Wizard-PerkinElmer, Finland) with
automatic correction for decay and efficiency of 86%. The percentage of radioactivity per gram (% ATI/ g)
was calculated dividing the percentage of total radioactivity of each organ, by its weight in grams. Frozen
tissue samples were taken from all the organs studied. However, histological examination was performed

only in colon, the organ in which the biodistribution of ™

TcO, ininfected rats was significantly different,
from that of non infected rats. The specimens were fixed in 10% formaline, cut as 5 um tissue sections
and stained with hematoxylin and eosin and dehydrated in ethanol and xylene. All specimens were
examined by the same accredited pathologist who had no knowledge of the study groups. Morphometric
measurements were made using light micrographs (100X) of the stained sections in which the mucosal
villi were cut as close to their longitudinal axis as possible. In two pictures, villous height, crypt depth,
mucosal thickness, and thickness of the muscularis were measured in two areas, and the mean values
from two light micrographs were calculated for each parameter. Inflammation was examined as well.
From blood, hematological parameters were measured by Automatic Analyzer Abbot Cell Dyn 3500;
biochemical dosages were measured using the Spectrophotometer Konelab 60i, (assay kit from Weiner,
S&do Paulo, Brazil). All data were presented as mean + standard deviation. The %ATI/g was compared by
Mann-Whitney and haematological parameters by T-Student test, considering both p<0.05 statistically

significant. The software used to obtain the results was the Statistica 6.0.

RESULTS
Figure 1 shows the presence of blood trypomastigotes forms at the peak of parasitemia in rat

f 99m

observed on the 14" day of infection. Table 1 shows the biodistribution o TcO, in organs of control

group rats and infected group rats. There was a statistically significant increase (p<0.05) in the uptake of
®MTcO, in the blood and a significant decrease of its uptake in the colon of infected animals, when
compared with controls. The *"TcO, had not its biodistribution changed in the other organs. Table 2
shows a significant reduction in the levels of serum iron and a significant increase in total proteins in the
infected rats, comparing with controls. There was a decrease in the number of red blood cells and
increase of total leukocytes and lymphocytes in the infected group rats, and the difference was significant
when compared to the control group rats (p<0.05). The histopathological analysis of the colon showed
reduction in thickness of the muscular layer and an inflammatory process with intense nodular
mononuclear infiltration in muscle layer, shown in Figure 2. The colon of the control group rats showed no

histopathological changes (Fig. 3).



TABLE 1.

Biodistribution of **™TcO, in control Wistar rats and in rats infected with T. cruzi.

Organs % ATI/g

Control Infected
Spleen 0.0029 +0.0026 0.0018 +0.0005
Brain 0.0004 +0.0004 0.0002 +0.0001
Heart 0.0043 +0.0068 0.0021 +0.0008
Esophagus 0.0036 +0.0020 0.0027 +0.0020
Stomach 0.0270 +0.0087 0.0189 +0.0181
Liver 0.0040 +0.0013 0.0043 +0.0012
Small bowel 0.0014 +0.0008 0.0009 +0.0002
Colon 0.0045 +0.0016 0.0023 +0.0014*
Muscle 0.0007 + 0.0006 0.0006 +0.0002
Blood 0.0062 +0.0017 0.0106 + 0.0050*

* p<0.05, compared with control.

TABLE 2

Biochemical and hematological measures in control Wistar rats and in rats infected with T. cruzi.
Biochemical and hematological Control Infected

parameters

Iron (ug/L) 216.7 *46.1 138.5 +21.6*
Red blood cells/mm?® 7.373.333 £389 5.933.333 +618*
Hematocrit (%) 37.0 =11 415 *12
Hemoglobin (mg/dL) 114 +15 11.7 1
Leukocytes /mm?® 2.676 +1.625 7.798 +1.253*
Lymphocytes (%) 53.2 *16 80.7 £8*
Monocytes (%) 28 *2 33 %2
Neutrophyls (%) 342 =17 345 +30
Platelets /mm® 543.000 + 153 561.000 = 107
Total proteins (g/dL) 5.8 +0.37 6.29 +0.48*

* p<0.05 compared with control.



FIGURAS

Fig. 1 Trypomastigotes in the blood of

infected rat, at the parasitemic peack.
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Fig. 2 — Stained section of the colon from infected
rat. An inflammatory process with intense and
nodular mononuclear infiltration in muscle layers is
shown. HE 100x

Fig. 3 - Stained section of the colon from control
noninfected rat: there is no evidence of
inflammatory process in the muscle layers. HE
100x

DISCUSSION

Several experimental models such as mice, wild rodents, rabbits, hamsters, dogs and monkeys,

have been used in studies of Chagas’ disease (Magalh&des-Santos et al. 2004; Ramirez et al. 2000;

Chapadeiro et al. 1999 ). In this study, rats were chosen because they develop lesions similar to those

found in human Chagas' disease, including the reproduction of megas (Ramirez et al. 2000). Additionally,

it has been successfully used in studies of biodistribution of radiopharmaceuticals for several authors
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(Xavier Hollanda et al. 2006, Santos-Filho and Bernardo-Filho 2005; Araujo-Filho et al. 2007; Barbosa et
al. 2008).
There are evidences in the literature that the biodistribution of radiopharmaceuticals may be altered by
diseases, procedures, cigarette smoking, surgery, food or natural and synthetic drugs (Passos et al.
2002; Bernardo-Filho et al. 2005; Xavier-Hollanda et al. 2008; Valencia 2005; Araujo-Filho et al. 2007). In
rats with protein restriction diet, the uptake of ¥mTcO, was altered in stomach and thyroid (Passos et al.
2002). Rats treated with the antineoplastic drug paclitaxel had the biodistribution of pertechnetate altered
in breast, liver, intestine, ovary, uterus and vagina (Xavier-Hollanda et al. 2008). Changing on
biodistribution of pertechnetate associated to surgical procedure was demonstrated after the bariatric
surgery named biliopancreatic bypass. The uptake of pertechnetate was altered in thyroid, lung,
pancreas, spleen and muscle of rats. (Aradjo-Filho et al. 2007). The treatment of rats with the extract of
Hypericum perforatum decreased the uptake of the radiopharmaceutical in bone, muscle and thyroid and
increased their attachment to the pancreas. (Santos-Filho and. Bernardo-Filho 2005).

The distribution of pertechnetate takes place due to its connection to proteins, erythrocytes and
leukocytes. Its uptake may be altered in diseases like tumors, cysts, inflammation, bleeding, etc, where
specific images are generated for diagnosis using scintigraphy (Saha 2004; Braga 2002). In this work we

demonstrated the decrease in the uptake of *™

TcO, in the colon of chagasic rats, probably due to the
inflammatory process and destruction of some histological structures of the organ. The digestive tract is
affected in Chagas disease, soon after two weeks of infection with T. cruzi, when has been demonstrated
focal points of inflammation with necrosis in the organs (Texeira et al. 2006).

The lesions observed in the acute phase are characterized by inflammatory reaction with
predominance of mononuclear cells after the rupture of amastigotes pseudocysts. As a result,
granulomas usually apear in the muscle tissue, including the heart (Coura 2007). The platelet
aggregation, eosinophil degranulation, microvascular disease, edema, thrombosis, ischemia and blood
stasis are also shown in the acute phase of infection (Aradjo-Jorge 2000). In this work, the granulomatous
reaction and reduction in the thickness of the intestinal wall of the colon of infected rats (Fig.2), at least in

part, may explain the decrease in uptake of %™

TcO, in the colon. We suppose that the blood flow and
vascular integrity of the colon may have been compromised, generating ischemia.

It is well demonstrated that hyperviscosity occurs in the blood of rats infected with T. cruzi, due to
morphological changes in erythrocytes and increased plasma proteins, causing damage on
microcirculation and reducing the blood flow in the organs affected by Chagas’ disease (Berra et al.
2005). In fact, in this work the infected rats had serum total proteins significantly higher than in controls.
Another explanation has been based on the life cycle of the Y strain of T. cruzi in mice. Parasites were
found in the capillaries of some organs, and it was hypothesized that, as the parasites were larger in
diameter than the blood vessels, they could cause blood stasis (Pinto et al. 1999),

Histopathological changes similar to granulomatous mononuclear inflammatory reaction was
observed in an experimental model (Pernia-Guillen et al. 2001) and in humans (Silveira et al. 2007).
Some studies on the behavior of several strains of T. cruzi in mice also found inflammatory infiltrates in
organs such as heart, skeletal muscle and smooth muscle (Silva et al. 2006; Devera et al. 2002; Martins

et al. 2003).
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The acute-phase of Chagas disease is a set of metabolic changes that include leukocytosis,
decreased serum zinc and iron, increase in protein catabolism and glycogenesis, increased total protein
synthesis and fever (Araljo-Jorge 2000 ). The decrease of the iron dosage, the increase in total protein
and leukocytosis in the infected rats of this work, happened during the intense inflammatory response
observed during the analysis of the biodistribution of the ¥"TcO,. The lymphocytosis found in our results
is usually found in the initial inflammatory process. The decrease in the number of red blood cells and
serum iron in the infected rats of this study may explain the anemia, which is common in humans, and
was demonstrated in experimental models in mice (Cardoso and Brener 1980; Marcondes et al. 2000).
However, the mechanisms responsible for this change are not entirely clear. According to Malvezi et al.
(2004), cytokines such as TNF-a produced by activated macrophages during the acute phase of infection,
may decrease the erythropoiesis. Even with the decrease in red blood cells, we found that the uptake of

¥™TcO, in the blood of infected rats was higher than in controls, probably due to the fact that the

¥™TecO, connects for the most part (80%) to plasma proteins (Saha 2004). The increase in the
proteinemia and leukocytosis, as evidenced in the infected rats may at least in part, explain the increased

f ™ cO, in blood of that animals. Rebello et al. (1994) have shown uptake of *"TcO, by

uptake o
Schistosoma mansoni, but there is no evidence whether the *"TcO, is able to connect to the T. cruzi.
Further studies about the binding of **"TcO, to the parasite are still needed.

In conclusion, at the peak of blood parasitemia, the Y strain of T. cruzi affected the biodistribution
of ®™TcO,, specially in the colon and blood of rats. Histopathologic and metabolic changes may have

influenced the changing on biodistribution.
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ABSTRACT

PURPOSE: Aloe vera is a tropical plant popularly known in Brazil as babosa. We have
investigated the effect of agueous extract of Aloe vera on the biodistribution of
Na®™TcO, and laboratorial parameters in Wistar rats.
METHODS: Twelve animals were divided into treated and control groups. In the treated
group, Aloe vera was given by gavage (5mg/mL/day) during 10 days. The control group
received sorbitol by the same way and period. One hour after the last dose, we injected
0.1mL of Na®™TcO, by orbital plexus. After 60 min, all the animals were killed. Samples
were harvested from the brain, liver, heart, muscle, pancreas, stomach, femur, kidneys,
blood, testis and thyroid and the percentage of radioactivity (%ATI/g) was determined.
Biochemical dosages were performed.
RESULTS: There was a significant increase of %ATI/g in blood, femur, kidneys, liver,
stomach, testis and thyroid and also in blood levels of AST and ALT. A significant
decrease in levels of glucose, cholesterol, triglycerides, creatinine and urea occurred.
The statistical analyses were performed by Mann-Whitney test and T-Student test
(p<0.05).

CONCLUSION: The aqueous extract of Aloe vera facilitated the uptake of Na**"TcO;, in
organs of rats and it was responsible to a high increase of levels of AST and ALT.

Key words: Aloe. Plants, Medicinal. Radioisotopes. Sodium Pertechnetate Tc 99m.
Technetium. Rats.
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RESUMO

OBJETIVO: Aloe vera € uma planta tropical popularmente conhecida no Brasil por
"babosa". Investigou-se o efeito de extrato aquoso do A. vera na biodistribuicdo do
pertecnetato de sodio (Na**"TcO,) e em parametros laboratoriais de ratos Wistar.
METODOS: Doze animais foram divididos em 2 grupos: tratado e controle. No grupo
tratado, o extrato de A. vera foi administrado via oral (5mg/mL/dia) por 10 dias. O grupo
controle recebeu sorbitol do mesmo modo. Uma hora ap6s a ultima dose, ambos
receberam 0,1mL de Na®*™TcO, via plexo orbital. Apés 60 minutos, os animais foram
sacrificados. Foram retiradas amostras do cérebro, figado, coracdo, musculo,
pancreas, estbmago, fémur, rins, sangue, testiculos e tiride e determinou-se o
percentual de radioatividade por grama (%ATI/g) de cada uma. Dosagens bioquimicas
foram realizadas.

RESULTADOS: Houve um aumento significativo do %ATI/g no sangue, fémur, rins,
figado, estbmago, testiculos e tirdide e nos niveis sanguineos das enzimas AST e ALT.
Ocorreu uma diminuicdo significativa dos niveis de glicose, colesterol, triglicérides,
creatinina e uréia. Analises estatisticas foram feitas pelos testes de Mann-Whitney e T-
student (p<0,05).

CONCLUSAO: O extrato aquoso de A. vera facilitou a captacdo do Na®*"TcO, em
orgaos de ratos e foi responsavel pelo aumento dos niveis de AST e ALT.

Descritores: Aloe. Plantas Medicinais. Radioisotopos. Pertecnetato Tc 99m de Sddio.
Tecnécio. Ratos.

Introduction

There is currently particular interest of people on medications that either are or contain
components of natural origin. The use of certain plants as phytotherapy has been a
millennial practice in folk medicine. Its use has gained enormous popularity around the
world, as modern medicine is beyond the reach of many people. Aloe vera is a tropical
plant easily grown in hot and dry climates and popularly known in Brazil as babosa.
Referred to as a 'miracle’ plant, Aloe vera possesses confirmed curative or healing
actions. A total of 360 Aloe species (commonly accepted as Aloe vera) are growing in
the dry regions of North American, Europe and Asia. These plants were demonstrated
to contain a yellow exudate (composed mainly of anthraquinone derivatives) that has
been used for centuries as a purging agent. It has a clear mucilaginous gel (consisting
principally of polysaccharides) that has been used since ancient times to treat burns
and other wounds where it is thought to be able to enhance the healing rate and to
reduce the infection risk?**. This plant is also used for various medicinal (useful in X-
ray burns, dermatitis, cutaneous leishmaniasis, antiviral and anti-inflammatory activities,
anti-cancer, antidiabetic, macrophage activation, cardiac stimulatory activity and
others)** cosmetic and nutraceutical purposes®. It has been suggested that the
extract of this plant promotes healing of diseases through the complex synergistic
interaction of many substances, including alkaloids, saponins, fatty acid materials,
glycoproteins, resins, sterols, gelonins, minerals, vitamins (A, C, and E) amino acids,
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enzymes and other small constituent molecules®. In spite of its wide pharmaceutical
use, there are few data on Aloe toxicity.

Nuclear medicine is the medical specialty that uses radioactive isotopes to diagnose
through images or therapy. Among the many diagnostic tools that can be used in
tropical diseases, scintigraphy images are widely used in the anatomic and functional
analyses of organs and systems®. For most applications in diagnostic nuclear medicine
the use of the isotope technetium-99m (*°™Tc), is preferred. Technetium-99m is a short-
lived isotope, present in chemically microscopic amounts and has minimally damaging
radioactive emission that is close to optimal for use with today's imaging instruments.
Thus a great deal of the chemistry done in the design of diagnostic
radiopharmaceuticals has been technetium chemistry®.

Several natural or synthetic drugs can interfere with the biological behavior of
radiopharmaceuticals, used in scintigraphy examinations, or on the labeling of blood
constituents with technetium-99m®”®. They can change the biological effect of the
radiopharmaceutical and their interaction can lead to hypo or hyper uptake of
radiopharmaceuticals in a particular organ, causing incorrect diagnosis or
misinterpretation of results. Repeated scintigraphy may result in unnecessary radiation
for patients® .

Although Aloe vera is a natural product used by many people, orally or topically, little is
known about its action mechanism, its effects on host cells and toxicity. Thus, it is
important to study the effect of this natural product on the biodistribution of the
radiopharmaceutical sodium pertechnetate in laboratory animals subjected to chronic
treatment with this product. In the present study, we investigated the effect of aqueous
extract of Aloe vera on the biochemical analyses and biodistribution of the sodium
pertechnetate in Wistar rats.

Methods

The animals were obtained from Center of Health Sciences of the Federal University of
Rio Grande do Norte (UFRN), Brazil, and they were housed in groups with free access
to food and water, maintained under constant environmental conditions (23%2°C;
12h/12h of light/dark cycle). Studies were performed in healthy male Wistar rats (weight
range: 180-250 g). Twelve animals were randomly divided into two groups (treated and
control groups) of 6 animals each one. These experiments were performed according to
local regulations for animal experimentation (approved by the Ethical Committee for
Using Animals of UFRN, with the number CEUA/213/2008).

Fresh Aloe vera (L.) Burm. F. (Liliaceae) leaves were collected and processed from a
single garden plant. The identification of the plant, voucher no. 3479, was done by the
herbarium of the Department of Botanic, Ecology and Zoology of UFRN to obtain a
fresh extract for experiment during this work. The extract was obtained from leaves of
this plant (300g) by using 2500 mL of distilled water at 70-80 °C for 2 h. The mixture
was agitated over the mechanical shaker for 12 h. The resulting mixture was filtered and
the filtrate concentrated from the extract was redissolved in sorbitol solution to obtain a
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concentration of 30 mg/mL for use in the study. In the treated group, a single dose
(5mg/mL/day) of aqueous extract of Aloe vera was administered to each rat by gavage
during 10 days. The control group received sorbitol solution by the same way and
period. One hour after the last dose, we injected 0.1 mL of Na**"TcO, (3.7 MBq) via
orbital plexus. The Na*®™TcO, was eluted in a ®Mo/**™Tc generator (Institute of Energy
and Nuclear Research, National Commission of Nuclear Energy, Séo Paulo, Brazil).
After 60 minutes, all the animals were quickly killed under anesthesia with xylazine (20
mg/kg) and ketamine (50 mg/kg), by intraperitoneal via. Samples were harvested from
the brain, liver, heart, muscle, pancreas, stomach, femur, kidneys, blood, testis and
thyroid. The tissue samples were washed in 0.9% saline, weighed on a precision scale
and the percentage of radioactivity per gram of tissue (%ATI/g) was determined in an
automatic gamma counter. The efficiency of the gamma counter was 86%, as specified
by the manufacturer. Before the administration of Na®*"TcO,, it was withdrawn 2 mL of
whole blood from each animal and the biochemical dosages were performed in
automated equipment. Data were presented as mean = standard deviation. The
percentage of radioactivity per gram (%ATIl/g) was determined by dividing the
percentage of total radioactivity of each sample by its weight in grams. The ATI%/g was
compared using the non-parametric Mann-Whitney test and the biochemical parameters
by T-Student test, considering the level of statistical significance at p<0.05 in both tests.

Results

Table 1 shows the relationship between the uptake (%ATI/g) of the Na®**™TcO,4 on the
Aloe vera-treated group (n=6) and on the sorbitol-control group (n=6), 60 min after
administered of the Na®"™TcO,. The analysis of the results shows a significant (p<0.01)
increase of the uptake of radioactivity in blood, femur, kidneys, liver, stomach, testis and
thyroid. The results also reveal no significant alteration of the %ATI/g in brain, heart,
muscle and pancreas.


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502009000500008&lng=pt&nrm=iso#t1

TABLE 1 - Effect of aqueous extract of Aloe vera on the %ATl/g in organs of Wistar rats after

60 min injection of radiopharmaceutical (Na™TcO,)

Organs p-value
Control Aloe vera

Blood 0.0010+0.0004 0.0060+0.0009 0.000]**
Brain 0.0018+0.0005 0.0020+0.0000 0.0001
Femur 0.0003£0.0001 0.0013+0.0003 0.000]*#
Heart 0.0053+0.0006 0.0054+0.0001 0.0002
Kidneys 0.0002+0.0001 0.0034+0.0006 0.0001**
Liver 0.0004+0,0000 0.0040+0,0007 0.0004**
Muscle 0.0059+0.0023 0.0063+0.0001 0.0001
Pancreas 0.0225+0.0153 0.0313+0.0005 0.0001
Stomach 0.0012+0.0007 0.0207+0.0038 0.000]**
Testis 0.0001+0.0001 0.0012+0.0001 0.0004**
Thyroid 0.0003£0.0002 0.0251+0.0127 0.000]*#
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MeantDP, ** p=0.01

Table 2 shows the effect of the Aloe vera on the laboratorial parameters of Wistar rats
(n=6) and on the control group (n=6), before the administration of the Na®*™TcO,. The
analysis of the results shows a significant (p<0.05) increase of blood levels of the
hepatic enzymes alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) and a significant decrease (p<0.05) of blood levels of glucose, cholesterol,
triglycerides, creatinine and urea.

TABLE 2 - Effect of aqueous extract of Aloe vera on biochemical parameters from Wisiar rats

Biochemical parameters Control Aloe vera p-value
ALT(U/L) 48.83+7.10 82.50+29.99 (0.038*
AST(U/L) 85.70+14.50 101.00+38.40 0.029*
Cholesterol (mg/dL) 3.12+0.25 2.10+0.29 0.043*
Creatinine (mg/dL) 0.48:+0.01 0.37+0.04 0.045%
Glucose (mg/dL) 122.67+17.92 24.67+6.69 0.005*
Tryglicerides (mg/dL) 74.83+11.43 40.00+15.39 0.014*
Urea (mg/dL) 43.83£8.16 34.66+5.71 0.048*

MeantDP. ¥, p<0.05

Discussion

The extract of the plants promotes successful treatment of diseases through the
complex synergistic interaction of many substances. Aloe vera extracts, possess some


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-86502009000500008&lng=pt&nrm=iso#t2
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biological activites as analgesic, antiinflammatory, anti-cancer, anti-diabetes,
macrophage activation, antimicrobial effect on gastrointestinal infections and urinary
infections™”.

There are over 300 species of Aloe known, but Aloe vera L. is recognized as the "true
Aloe vera" for its widespread use and purported healing powers. It has been
demonstrated that a large part of the pharmacological activity of this plant is due to
polysaccharides, which makes up the majority of the mucilaginous Aloe vera gel®*°.
The popularity and use of herbal medicine products are gradually increasing. Yet,
hepatic toxicity is a potential complication of these compounds that may lead to hepatic
insufficiency®®. On the other hand, studies of Aloe vera evaluating its clinical
effectiveness for a variety of indications were undertaken. They found that oral Aloe
vera might be valuable for reducing cholesterol or glucose levels®3*!,

We observed in our work that the aqueous extract of Aloe vera probably was
responsible to a high increase of the levels of AST and ALT, demonstrating its hepato-
toxicity. Our study also demonstrated low levels of cholesterol, triglycerides and glucose
in Wistar rats treated orally with aqueous extract of this plant. These biochemical
changes may be related to the biological and/or metabolic effects of A. vera. According
to Patel & Mengi (2008)", the Aloe vera extract has hipolipidemic, hipoglicemic and
antitrombotic activities. This fact probably explains the reduced levels of these
biochemical dosages (cholesterol, triglycerides and glucose) in the treated rats.

The use of phytotherapeutic products by the world population has greatly increased in
the last decades. Vegetal extracts and synthetic drugs can generate metabolites
capable to promote morphological and/or physiological modifications in treated animals.
Several authors have demonstrated that the biodistribution of radiogharmaceuticals may
be altered by natural and/or synthetic drugs, diets and surgery®®2131415 e have
previously shown that the antiparasitic drugs glucantime and mefloquine can alter the
biodistribution in vivo of *°™Tc-methylenediphosphonic acid (**"Tc-MDP) in Wistar
rats®'?. Besides these studies, changes on the biodistribution of the Na**"TcO, in
organs of the Wistar rats were observed after treatment with natural products such as
Artemisia vulgaris and Punica granatum®*®. In our experiment, we demonstrated that
the aqueous extract of Aloe vera facilitated the uptake of the Na**"TcO, in organs,
increasing their uptake in blood, femur, kidneys, liver, stomach, testis and thyroid of
Wistar rats. Probably, clinical implications can be observed in cases of patients using
this plant extract.

Conclusions

The results of the present study indicated that the aqueous extract of Aloe vera in rats
has hypolipemic and hypoglycemic effects and demonstrated to be toxic to the liver. In
addition, it facilitated the uptake of Na®™TcO, in some organs, with possible clinical
implications in nuclear medicine imaging.
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5.2 RESULTADOS APRESENTADOS EM CONGRESSOS

5.2.1 Il Reunido Regional da Federagdo de Sociedades de Biologia Experimental -
FeSBE

ALTERAQ@ES HEMATOLOGICAS E BIOQUIMICAS EM RATAS WISTAR
SUBMETIDAS CRONICAMENTE AO TRATAMENTO COM PACLITAXEL (Taxus
baccata). Oliveira, E. H.*; Costa, M. B.*; Silva, N. C. Z.*; Oliveira, D. P.*; Silva-Jr., M. F.*,
Lima, N. A.*; Alves, R. C.*; Cunha, E. Q.*; Silva, R. P.**; Barbosa, V. S. A.**; Spyrides
M. H. C.; Holanda, C. M. C. X. Departamento de Microbiologia e Parasitologia,
Departamento de Estatistica e Programa de Pés-Graduacdo em Ciéncias da Saude,
UFRN.

Objetivos: O paclitaxel® ou taxol (Taxus baccata) é um quimioterapico semi-sintético
amplamente utilizado no tratamento de canceres de ovario, Utero e mamas e, ainda,
possui uma consideravel atividade tripanossomicida in vitro. Seu mecanismo de acao é
distinto de outros agentes antimicrotubulares, como a vincristina ou a colchicina:
protege a despolimerizacdo dos tubulos resultando no bloqueio da multiplicacéo
celular. Esse trabalho objetivou estudar as alteragcdes bioquimicas e hematoldgicas
provocadas pelo tratamento crénico com taxol em ratas Wistar apos faléncia ovariana.

Métodos e Resultados: Foram utilizados 12 ratas Wistar, com 7 meses de idade,
divididas em 2 grupos: um tratado (n=6) e outro controle (n=6). O tratado recebeu dose
Unica de taxol, via intraperitoneal, durante 3 semanas com intervalo de uma semana
entre elas; o controle recebeu dose Unica de solucéo salina pela mesma via e periodo.
Apos o tratamento, foram coletados 5 mL de sangue total para dosagens bioquimicas e
hemogramas por método automatizado. As andlises estatisticas demonstraram um
aumento significativo (p<0,05), do tratado em relagéo ao controle, respectivamente em:
namero global de leucdcitos (3291,66+684,11e 860+338,23); percentual de neutroéfilos
(65+5,36 e 34,83+7,05); dosagens de glicose (154,66+33,60 e 97,83+14,95), TGP
(158,33 +16,90 e 110,16+25,18) e potassio (5,66+1,00 e 4,56+0,78). Ocorreu uma
diminuicdo significativa (p<0,05) nos valores relativos de linfécitos e eosinofilos, do
controle em relacdo ao tratado, respectivamente, de (53,33+9,37 para 29,83+5,07) e
(7,33£3,66 para 3,33+1,36).

Conclusao: De acordo com os resultados parciais obtidos, pode-se inferir que o taxol,
provavelmente, causou uma leve hepatoxicidade, diminuiu a producdo ou aumentou a
resisténcia periférica a insulina, justificando, assim, o aumento das taxas da TGP e
glicose observada, respectivamente.

Apoio Financeiro: PROPESQ/PPgCSa/UFRN
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5.2.2 Il Reunido Regional da Federacdo de Sociedades de Biologia Experimental -
FeSBE

INFLUENCIA DO Aloe vera NOS PARAMETROS HEMATOLOGICOS E
BIOQUIMICOS EM RATOS WISTAR

Costa*, Monique Batista da; Oliveira*, Elias Herculano da; Silva*, Natalia Chilinque
Zamb&o da; Oliveira*, Daniel Pereira de; Janior*, Mauricio Ferreira da Silva; Lima*,
Natalia Alves; Alves*, Raphaela Cavalcante; Silva**, Roseane Pereira da; Barbosa**,
Vanessa Santos de Arruda; Holanda, Cecilia Maria de Carvalho Xavier. Departamento
de Microbiologia e Parasitologia, Programa de Pds-Graduacdo em Ciéncias da Saude,
UFRN.

Objetivos: O uso de medicamentos a base de produtos naturais vem crescendo
enormemente nos Ultimos anos. O extrato aquoso de Aloe vera é muito usado como
estimulante de cicatrizagdo de feridas, no tratamento de queimados graves em
hospitais, no combate de determinadas infec¢cdes gastrintestinais e urinarias, como
analgésico e em muitos outros casos. Esse estudo objetivou avaliar in vivo a influéncia
do extrato aquoso de Aloe vera no hemograma e dosagens bioquimicas de ratos
Wistar.

Métodos e Resultados: Foram utilizados 12 ratos Wistar machos, com idade média de
3 meses e massa corporea média de 200 gramas. Os animais foram divididos em 02
grupos: um controle e um tratado. O grupo tratado recebeu doses diarias do extrato de
Aloe vera (5mg/mL/dia), dissolvido em sorbitol, via oral, durante 10 dias, e o controle
recebeu 1 mL de solucéo de sorbitol pelo mesmo periodo e via. Apds o tratamento,
foram coletados 5mL de sangue total para dosagens bioguimicas e hemogramas por
método automatizado. As analises estatisticas demonstraram uma diminuicdo
estatisticamente significativa (p<0,05), no grupo tratado em relacdo ao controle,
respectivamente, nas seguintes dosagens bioquimicas: creatinina (0,37+0,04mg/dL e
0,48+0,11mg/dL), uréia (34,66+5,71mg/dL e 43,83+8,15mg/dL) e TGP (48,83+17,10U/L
e 82,50+29,99U/L). Nao houve alteracbes estatisticamente significativas nos dados
hematolégicos de ambos os grupos.

Concluséo: De acordo com os resultados parciais obtidos, pode-se inferir que o Aloe
vera, conhecido popularmente por “babosa”, provavelmente, ndo altera parametros
hematolégicos e bioquimicos de ratos Wistar tratados cronicamente com esse produto
natural.

Apoio Financeiro: PROPESQ/PPgCSa/UFRN.
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5.2.3 XXIlI Reunido Anual da Federacdo de Sociedades de Biologia Experimental -
FeSBE

EFEITO DO EXTRATO DE ALOE VERA (BABOSA) NA BIODISPONIBILIDADE DO
PERTECNETATO DE SODIO (Na*"Tc0O,) EM RATOS WISTAR

Silva*, Natélia C. Z. da; Costa*, Monique B. da; Oliveira*, Elias H. de; Oliveira*, Daniel
P. de; Silva-Janior*, Mauricio F. da; Lima*, Natalia A.; Alves*, Raphaela C.; Silva**,
Roseane P. da; Barbosa**, Vanessa S. de A.; Spyrides, M2 Helena C.; Medeiros, Aldo
C.; Bernardo-Filho, Méario e Holanda, Cecilia M® de C. X. Departamento de
Estatistica/UFRN, Programa de PoOs-Graduacdo em Ciéncias da Saude/UFRN,
Departamento de Biofisica e Biometria/UERJ e Departamento de Microbiologia e
Parasitologia/UFRN.

Objetivos: O uso de medicamentos a base de produtos naturais vem crescendo
enormemente nos Ultimos anos. O extrato aquoso de Aloe vera, popularmente
conhecido por “babosa”, € muito usado como estimulante de cicatrizacéo de feridas, no
tratamento de queimados graves em hospitais, no combate de determinadas infeccbes
gastrintestinais e urinarias, como analgésico e em muitos outros casos. Objetivou-se
avaliar in vivo a influéncia do extrato da “babosa” na biodisponibilidade do radiofarmaco
pertecnetato de sodio em ratos Wistar.

Métodos e Resultados: Foram utilizados 12 ratos Wistar machos, da mesma
linhagem, idade de 3 meses e massa corpérea de +200 gramas. Aleatoriamente, foram
divididos em 2 grupos: um controle e um tratado. O grupo tratado recebeu doses
diarias (5mg/mL/dia) do extrato de Aloe vera, pelo método de gavagem, durante 10
dias e o controle recebeu solucdo de sorbitol pelo mesmo periodo e via. No 10° dia,
cada rato de ambos os grupos recebeu, via plexo orbital, uma dose de 0,1ml (3,7MBQ)
de tecnécio-99m. Apos 60 minutos, os animais foram sacrificados, 20 orgédos foram
retirados, pesados e levados ao contador de radiagdo gama para contagem do
percentual de radioatividade por grama de o6rgdo (%ATI/g). Houve uma diminuicao
muito significativa (p<0,005) no % ATIl/g, do tratado em relacdo ao controle,
respectivamente, nos seguintes o6rgdos: coracao (0,0014+0,0001 e 0,0053+0,0006),
cérebro (0,0001+0,0000 e 0,0018+ 0,0005), musculo (0,0003+0,0001 e 0,0059+0,0023)
e pancreas (0,0013+ 0,0005 e 0,0225+0,0153) e um aumento bastante significativo
(p<0,001) do %ATI/g, do tratado em relacdo ao controle, respectivamente, nos 0rgaos:
estdbmago (0,0207+0,0038 e 0,0012+0,0007), fémur (0,0012+0,0003 e 0,0002+ 0,0001),
rins (0,0034+0,0006 e 0,0002+0,0001), sangue (0,0060+0,0009 e 0,0010+ 0,0004),
testiculos (0,0012+0,0001 e 0,0001+0,0001) e tiredide (0,0251+0,0127 e 0,0003+
0,0002).

Conclusao: Tendo em vista o grande uso desse produto natural na medicina popular
no Brasil em outros paises, e que os resultados parciais obtidos revelaram alteracfes
consideraveis nos %ATIl/g de 6rgaos de animais tratados cronicamente com a “babosa”
€ importante o conhecimento e divulgacdo desse estudo para a comunidade cientifica
visando uma melhor interpretacdo dos resultados de exames de imagem em pacientes
gue fazem uso de Aloe vera.

Apoio Financeiro: PROPESQ/PPgCSa/UFRN.
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5.2.4 6" International Congress of Pharmaceutical Sciences — CIFARP 2007

EFFECT OF THE EXTRACT OF Artemisia vulgaris ON BIOCHEMICAL
PARAMETERS IN MICE EXPERIMENTALLY INFECTED WITH Trypanosoma cruzi

DANIEL PEREIRA DE OLIVEIRA(IC)"Y; ROSEANE PEREIRA DA SILVA(PG)™?;
VANESSA SANTOS DE ARRUDA BARBOSA(PG)®®: NATALIA ALVES LIMA(IC)®;
MARIA DAS GRACAS ARAUJO DO NASCIMENTO(PG)™?: LOUISIANNY GUERRA
DA ROCHA(PQ)™: CICERO FLAVIO SOARES ARAGAO(PQ)®; ALDO CUNHA DE
MEDEIROS(PQ)™*®; CECILIA MARIA DE CARVALHO XAVIER HOLANDA(PQ)®4®),

W-Universidade Federal do Rio Grande do Norte (UFRN); ®Faculdade Natalense para
o Desenvolvimento do Rio Grande do Norte; ®Nucleo de Hematologia e Hemoterapia
da UFRN; “*Hospital Universitario Onofre Lopes/UFRN; ®"Programa de Pés-graduacéo
em Ciéncias da Saude/UFRN.

Introduction: Artemisinin, an ancient chinese herbal remedy, has been used for chills
and fevers for more than 2000 years. The drug is present in the leaves and flowers of
the plant Artemisia vulgaris L. Objective: The aim of this study was to evaluate the effect
of the hydroalcoholic extract of Artemisia vulgaris on some biochemical parameters in
mice infected with Y strain of Trypanosoma cruzi. Methodology: Swiss mice were
inoculated intraperitoneally with 1x10° blood tripomastigotes. At the peak of parasitemia
(7-9 days) a single dose of 250mg/kg of the extract was given by oral via. Untreated
mice similarly inoculated were used as controls and received sorbitol by the same
dosage and via. Six hours after drug administration, it was collected 5mL of blood per
animal in all the groups. It was used automated methods for biochemical dosages.
Results and Conclusions: There was a significant (p<0.05) decrease of biochemical
dosages, after treatment with the extract, from control to treated groups, respectively in:
glucose (117.5+23mg/dL to 62+41.9mg/dL), albumin (3.0£0.3g/dL to 2.6+0.2g/dL),
cholesterol  (134.74£9.5mg/dL to 100.2+17.5mg/dL) and white blood cells
(2615+461/mm? to 681+36/mm?°). It was observed a significant increase (p<0.05), from
control to treated groups, respectively, in: triglycerides (159.5£3.4mg/dL to
163.8£73mg/dL); glutamic-oxaloacetic transaminase (110.5£40.4U/L to 621+462U/L)
and glutamic-pyruvic transaminase (74.7+10.4U/L to 423.8+103.6U/L).Various plant
extracts are traditionally used for their therapeutic effects. The hydroalcoholic extract of
Artemisia vulgaris has active constituents with hypoglycemiant activity. Then, the
decrease on blood glucose levels in the treated group could be associated with the
effect of this plant.

Financial Support: HUOL/UFRN.
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5.2.5 XX Congresso Brasileiro de Parasitologia

SUSCEPTIBILIDADE IN VIVO DA CEPA Y DE TRYPANOSOSMA CRUZI AO
EXTRATO AQUOSO DE Aloe vera

Area: Protozoologia

Roseane Pereira da Silva (UFRN); Vanessa Santos de Arruda Barbosa (FARN); Daniel
Pereira de Oliveira_(UFRN); Natélia Alves Lima (UFRN); Antonia Claudia Jacome da
Camara (UFRN); Maria Helena Constantino Spyrides (UFRN); Maria Iracema Bezerra
Loiola (UFRN); Aldo Cunha Medeiros (UFRN); Cecilia Maria de Carvalho Xavier
Holanda (UFRN)

Introduc&o: E crescente o uso de medicamentos & base de produtos naturais pela
populacdo humana nos ultimos anos. O extrato aquoso de Aloe vera (babosa) é muito
usado como analgésico, cicatrizante de feridas, tratamento de queimaduras, infeccfes
gastrintestinais e urinarias, dentre outros. Entretanto, € quase inexistente na literatura
dados sobre sua acédo antiparasitaria. O medicamento sintético padréo utilizado na
doenca de Chagas humana e 0 Rochagan®.
Objetivos: Objetivou-se avaliar in vivo a influéncia do Aloe vera no indice parasitario
sanguineo de camundongos infectados com a cepa Y de T. cruzi
Metodologia: 18 camundongos machos (20g) foram divididos em 3 grupos (1 controle
e 2 tratados). Todos receberam, intraperitonealmente, uma suspensédo de 1 x 10°
tripomastigotas sanguineos/mL da cepa Y de T. cruzi. No pico da parasitemia (7-9 dias)
uma unica dose de 250mg/Kg do extrato foi administrado, via oral, no grupo tratado 1.
Igual processo, com rochagan, no grupo tratado 2 e, com sorbitol, no controle. O
numero de tripomastigotas foi determinado contando-se 50 campos. A parasitemia foi
realizada antes da administracao das drogas e apos 2, 4 e 6 horas. Utilizou-se o teste
ANOVA com p <0,05%.
Resultado: Houve uma diminuicdo significativa da parasitemia (p<0,05) no grupo 1,
tratado com A. vera (de 150+50 para 33+21) e também no do grupo 2 (de 165+20 para
25+10), mas ndo no grupo controle (de 162+14 para  7646).
Concluséo: Diante desses dados, conclui-se que o0 extrato aquoso de Aloe vera
provavelmente foi capaz de reduzir a parasitemia de camundongos infectados com a
cepa Y de T. cruzi.

Palavras-chave: Trypanosoma cruzi, Aloe vera, Parasitemia
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5.2.6 XX Congresso Brasileiro de Parasitologia
PARASITOSES HUMANAS: CONHECER, EDUCAR E PREVENIR
Area: Educacdo em Parasitologia

Rodrigo CH Leite', Harina A Oliveira®, Daniel P Oliveira®, Natalia CZ Silva®, Natélia A
Lima®, Monique B Costa', Raphaella C Alves', Mauricio FS Junior', Renata AB
Ferreira’, Vanessa SA Barbosa', Roseane P Silva', Louisianny G Rocha® e Cecilia
MCX Holanda'.

1.Universidade Federal do Rio Grande do Norte-RN

INTRODUGAO Parasitologia é a ciéncia que estuda os aspectos morfobioldgicos dos
parasitos, as doencas por eles causadas, seus vetores bioldgicos/mecanicos e a
relacdo parasito-hospedeiro. OBJETIVOS Esse trabalho visou maximizar o ensino da
parasitologia, com praticas ilustrativas e demonstrativas, possibilitando um maior
aprendizado da morfologia dos parasitos e uma memorizagdo mais facil do
conhecimento teérico adquirido em sala de aula. Além disso, objetivou principalmente
estender esse conhecimento a populacbes carentes e desinformadas sobre os
mecanismos de transmissdo e prevencdo das doencas parasitarias. MATERIAIS E
METODOS Monitores de Parasitologia se dispuseram a ensinar como conhecer,
diagnosticar e prevenir doencas parasitarias, por meio audio-visuais para além da sala
de aula, ou seja, levando essas informacdes a bairros carentes de nossa cidade
através do projeto “Prevencao de doencgas parasitarias e infecciosas em populagdes
carentes da cidade do Natal”. Foram ministradas palestras com distribuicao de cartilhas
educativas aos adultos, aléem da apresentacdo de peca teatral para criancas dessas
comunidades. RESULTADOS E CONCLUSOES Os monitores da disciplina tiveram a
oportunidade de exercitar a docéncia em sala de aula a alunos de graduacédo de
diversos cursos da area biomédica, adquirir mais conhecimentos teorico-praticos, ter
contato com a comunidade, permitindo que esta conheca, eduque-se e aprenda a se
prevenir, de forma clara e acessivel, contra diversas enfermidades comuns em nosso
meio.

Palavras-Chaves: Parasitologia, Prevencao, Educacéo.
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5.2.7 IV Férum Natalense dos Estudantes de Medicina

EFEITO DO EXTRATO DE Artemisia vulgaris NA BIOQUIMICA DO SANGUE DE
CAMUNDONGOS COM INFECCAO CHAGASICA.

NATALIA ALVES LIMA1’2; ROSEANE PEREIRA DA SILVA3; MAURICIO FERREIRA
DA SILVA JUNIORY?% RAPHAELLA CAVALCANTE ALVES'?; VANESSA SANTOS DE
ARRUDA BARBOSA®* CECILIA MARIA DE CARVALHO XAVIER HOLANDA?3
'Departamento de Microbiologia e Parasitologia; “Hospital Universitario Onofre Lopes;
3Programa de Pés-graduacdo em Ciéncias da Saude; “Faculdade Natalense para o
Desenvolvimento do Rio Grande do Norte.

Introducdo: Artemisinina € um produto medicinal derivado das folhas e flores da
Artemisia vulgaris L. e usado para calafrios e febres ha mais de 2000 anos. Objetivo:
Este estudo avaliou o efeito do extrato hidroalcodlico da artemisinina em alguns
parametros bioquimicos de camundongos infectados com Trypanosoma cruzi (T.cruzi).
Métodos: Cinco camundongos suigos foram infectados intraperitonealmente com 1x10°
tripomastigotas sangiiineas da cepa Y de T. cruzi. No pico parasitémico (7-9 dias) uma
Unica dose de 250mg/kg do extrato foi administrado por via oral. Outros 5 animais,
similarmente infectados, foram tratados com sorbitol do mesmo modo (grupo controle).
Seis horas apo6s a administracdo das drogas, coletou-se 5 mL de sangue total de todos
os animais e foram procedidas as dosagens bioquimicas por método automatizado
(Konelab 60i). Resultados: Houve uma diminuicao significativa (p<0,05), do controle
para o tratado, respectivamente, nas seguintes dosagens: glicose (117,5+23,0mg/dL
para 62,0+21,9mg/dL), albumina (3,0+0,3g/dL para 2,6+0,2g/dL) e colesterol
(134,7£9,5mg/dL para 100,2+17,5mg/dL). Observou-se um significante aumento
(p<0,05), do controle para o tratado, respectivamente, em: triglicerideos
(159,5£3,4mg/dL  para 163,8+33,0mg/dL); transaminase glutamico-oxalacética
(110,5£10,4U/L para 621,0+£162,0U/L) e transaminase glutamico-piravica (74,7+10,4U/L
para 423,8£103,6U/L). Conclusdes: Varios extratos de plantas sdo tradicionalmente
usados por seus efeitos terapéuticos. O extrato hidroalcodlico da Artemisia vulgaris
possui substancias ativas com atividade hipoglicemiante ja estabelecida na literatura.
Assim, o decréscimo dos niveis de glicose sanguinea observado nos animais tratados,
provavelmente, pode estar relacionado com a atividade anti-diabética da Artemisia
vulgaris.

Apoio financeiro: HUOL/UFRN.
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5.2.8 | Simposio de Dosimetria Interna Aplicada a Medicina Nuclear

AN IN VITRO STUDY OF THE EFFECT OF ROCHAGAN® ON THE RADIOLABELING
OF BLOOD CONSTITUENTS WITH SODIUM PERTECHNETATE

Mauricio Ferreira da Silva Junior®, Raphaella Cavalcante Alves®, Louisianny Guerra da
Rocha’, Vanessa Santos de Arruda Barbosa®, Roseane Pereira da Silva®, Cecilia Maria
de Carvalho Xavier Holanda™ % 3.

lUniversidade Federal do Rio Grande do Norte — UFRN, Centro de Biociéncias,
Departamento de Microbiologia e Parasitologia, Av. Salgado Filho, 3000 — 59078-970,
Natal/RN, Brasil.

2Hospital Universitario Onofre Lopes, Centro de Ciéncias da Saude - UFRN, Av. Nilo
Pecanha, s/n — 620-59012-300, Nata/-RN, Brasil.

3Programa de P6s-Graduacdo em Ciéncias da Saude, Centro de Ciéncias da Saude -
UFRN, Av. Nilo Peganha, s/n — 620-59012-300, Natal/RN, Brasil.

The labeling of red blood cells (C) with sodium pertechnetate (Na**"TcQ,) is
employed in clinical nuclear medicine for a variety of diagnostic procedures. Drugs can
alter this labeling method and modify the disposition of the radiopharmaceuticals. In this
work, the influence of rochagan® on the labeling of blood constituents with Na**™TcO,
was reported. Heparinized whole blood was withdrawn from three healthy men.
Samples of 500uL of the blood were gently mixed and incubated with 100uL of different
concentrations (6.25%; 12.5%; 25.0%; 50.0%; 100.0%) of rochagan solution. Stannous
chloride (500uL; 1.2 pug/mL) and Na*™TcO,4 (100uL; 3.7MBg/mL) were added. After
centrifugation, plasma (P) and (C) were isolated. Samples of P and C were precipitated
with of TCA 5% (1.0 mL) and insoluble (IF) and soluble fractions (SF) were separated.
The control samples were prepared using 100uL of 0.9% NaCl. The percentages of
total activity injected (%ATI) in C, IF-P and IF-C were calculated (p<0.05). The %ATI on
C decreased from control to following concentrations of rochagan (6.25%; 12.5%; 25%;
50%; 100%), respectively: 90.15+0.14 (control) to 70.80+4.21; to 64.36+0.33; to
57.30£1.56; to 50.28+2.71; to 42.41+2.24. On IF-C the %ATI decreased from control to
all the concentrations of rochagan (6.25%; 12.5%; 25%; 50%; 100%), respectively:
84.70+0.87 (control) to 67.16+4.38; to 63.63+2.92; to 59.02+3.17; to 43.75+1.00; to
24.15+0.94 and also observed a significant (p<0.05) reduction in radioactivity fixation in
IF-P from control to all the concentrations of rochagan (6.25%, 12.5%, 25%; 50% and
100%), respectively: 83.46+1.09 (control) to 50.90+3.36; to 35.46+4.13; to 35.78+2.31;
to 28.74+3.09; to 19.66+1.34. This effect was probably due to products present in this
drug that may complex with ions (Sn*? and ®™TcO,) or have a direct or indirect effect
on intracellular stannous ion concentration.

KEY WORDS: Radiolabeling; Sodium pertechnetate; Rochagan; Blood
constituents, Technetium-99
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5.2.9 I International Symposium in Pharmaceutical Sciences of Northeast Brazil

EFFECT OF BENZNIDAZOLE (ROCHAGAN®) ON BIOCHEMICAL AND
HEMATOLOGICAL PARAMETERS IN WISTAR RATS

(1, 2, 3) HOLANDA, C. M. C. X.; (1) BARBOSA, V. S. A; (1) SILVA, R. P.; (3)
OLIVEIRA, D. P.; (3) OLIVEIRA, E. H.; (3) SILVA-JUNIOR, M. F.; (1, 2) MEDEIROS, A.
C.

(1) Programa de Po6s-graduacéo em Ciéncias da Saude, Centro de Ciéncias da Saude,
Universidade Federal do Rio Grande do Norte (UFRN) - Avenida Nilo Pecanha, s/n —
CEP 59012-300, Natal/RN, Brasil.

(2) Hospital Universitario Onofre Lopes, Centro de Ciéncias da Saude - UFRN, Avenida
Nilo Pecanha, 620 — CEP 59012-300, Nata/-RN, Brasil.

(3) Departamento de Microbiologia e Parasitologia, Centro de Biociéncias - UFRN,
Avenida Salgado Filho, 3000 — CEP 59078-970, Natal/RN, Brasil.

E-mail: cechol@ufrnet.br

Benznidazole  (Rochagan® or  N-benzyl-2-nitroimidazole-1-acetamide is a
chemotherapeutic agent anti-Trypanosoma cruzi in vivo e in vitro, which seems to act
via a different mechanism (reductive stress), which involves covalent modification of
macromolecules, such as DNA, proteins and lipids by nitroreduction intermediates. This
compound can eliminate acute phase symptoms and cure at least 50% of recent
infections. In the chronic phase its efficacy is limited to only 8% of cure. Besides its
restricted efficacy, it has been also reported that benznidazole may cause severe side
effects in patients and resistance in the parasite, probably due to heterogeneity of T.
cruzi populations. The aim of this study was to evaluate the chronic effect of the
benznidazole on the on biochemical and hematological parameters in Wistar rats.
Twelve Wistar male rats (3 months, 200g) were divided into 2 groups (control and
treated). The treated group received 5mg/Kg/day of rochagan by oral via, during 30
days, and the control group received sorbitol solution by the same via and period. In the
last day, it was collected 5mL of blood, by intracardiac via, per animal in the both
groups. It was used automated methods for the accomplishment of the laboratorial
parameters. The data were performed by Mann-Whitney test (p<0.05%). The results
showed significant alterations from treated to control groups, respectively in: alanine
aminotransferase (UI/L) (56.66£9.67 and 73.16+8.49), segmented leukocytes (%)
(34.00+8.78 and 57.50£2.95) and lymphocytes (%) (58.60+£7.89 and 34.50+2.43). There
was no significant alteration in the other parameters (iron, total and fraction proteins,
aspartate aminotransferase, creatinine, glucose, hemoglobin, hematocryte, white blood
cells, red blood cells, monocytes, eosinophylus and plaques). These results could be
associated with the biological effects and/or metabolization of the studied drug in liver
and bone marrow and probably are secondary effects due to prolonged treatment in
Chagas’disease.

Apoio financeiro: HUOL, PPgCSa, PROPESQ — UFRN.
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THE EFFECT OF EXTRACTS OF MEDICINAL PLANTS IN THE PARASITEMIA OF
THE Trypanosoma cruzi

Silva R.P., Barbosa V.S.A.%, Oliveira D.P.3, Silva Janior M.E.3, Lima N.A.2, Alves R.C.2,
Costa M.B.%, Oliveira E.H.%, Rocha L.G.% and Holanda C.M.C.X. %23

! Programa de Pés-graduacdo em Ciéncias da Salde, Centro de Ciéncias da Salde,
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CEP 620-59012-300, Natal/RN, Brasil.

2 Hospital Universitario Onofre Lopes, Centro de Ciéncias da Satde - UFRN, Avenida
Nilo Pecanha, s/n — CEP 620-59012-300, Nata/-RN, Brasil.

® Departamento de Microbiologia e Parasitologia, Centro de Biociéncias - UFRN,
Avenida Salgado Filho, 3000 — CEP 59078-970, Natal/RN, Brasil.

E-mail: roseanebiol@bol.com.br

INTRODUCTION. The popularity and use of herbal medicine products are gradually
increasing among healthy individuals. Many of these plants can be outstanding, as for
instance, the old plant chinese medicinal Artemisia vulgaris L. (artemisinin) which has
been used for chills and fevers for more than 2000 years. In the present time, the
artemisinin represents a new class of antimalarials which is effective against drug-
resistant P. falciparum strains. On the other hand, Aloe vera L., a tropical or sub-
tropical plant from North Africa, popularly known in Brazil as “babosa”, possess
biological activities such as antiinflammation, anti-cancer, anti-diabetes, macrophage
activation, laxative effect and topical treatment of skin burns and wounds. Benznidazole
(Rochagan, Roche) is a trypanocidal to all forms of the intracellular flagellate protozoan
Trypanosoma cruzi, the etiological agent of Chagas‘disease. However, it can cause
systemic toxicity and adverse effects that include anorexia, nausea, vomiting,
headache, central nervous system depression or maniacal symptoms, seizures, vertigo,
paresthesias, peripheral polyneuropathies, and dermatitis. Then, the efficacy of this
drug in treating the chronic phase of the disease is very low. There is no report in the
scientific literature about the trypanocidal activity of the artemisinin and/or babosa. The
aim of this study was to evaluate the susceptibility in vivo of Y strain of Trypanosoma
cruzi to active natural products (Artemisia vulgaris and Aloe vera).

MATERIAL AND METHODS. Twenty Swiss male mice (18-20g) were divided into four
groups (two control and two treated groups). All the groups were inoculated
intraperitoneally with 1x10° blood tripomastigotes forms of T. cruzi. At the peak of
parasitemia (7-9 days) a single dose of 250mg/kg/day of the hydroalcoholic extract of
Aloe vera was given by oral via in the first treated group (n=5); the second treated group
(n=5) received 250mg/kg/day of the hydroalcoholic extract of Artemisia vulgaris by the
same via. The first control group (n=5) received 250mg/kg/day of the rochagan solution
also orally. Untreated mice (n=5), similarly inoculated, were used as the second control
group and received sorbitol solution by the same dosage and via. The number of
circulating bloodstream forms was determined according to Brener (1962), before and
2, 4 and 6 hours after drug administration.

RESULTS. The results are shown in the table below:
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Table 1 — Number of circulating bloodstream forms of the T.cruzi after the treatment
with rochagan, Aloe vera and artemisinin.

Period (hs) | Sorbitol Rochagan Aloe vera Artemisinin
Solution Solution extract extract

o] 162.00+14.72 | 165.80+20.30 | 150.00+£50.80 | 164.30+£13.70

2 165.50+17.48 | 198.50+12.00 | 151.80+38.80 | 300.00+£139.60

4 122.00+16.16 | 46.50+4.70 138.80+17.10 | 392.80+55.20

6 76.25+6.85 25.25+1.14 33.50+£11.90 | 400.80+82.50

CONCLUSIONS. In conclusion, the according to these data the hydroalcoholic extract
of Aloe vera possibly it was capable to reduce the parasitemia of the infected animals
by T. cruzi. On the other hand, the hydroalcoholic extract of Artemisia vulgaris it was not
capable to reduce the parasitemia of the chagasic mice.
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EFFECT OF THE EXTRACT OF Aloe vera (babosa) ON BIOCHEMICAL
PARAMETERS IN MICE EXPERIMENTALLY INFECTED WITH Trypanosoma cruzi
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INTRODUCTION. The intracellular flagellate protozoan Trypanosoma cruzi is the
etiological agent of Chagas‘disease, an endemic Latin America parasitosis which has
infected 16-18 million infected people and persists for the lifetime of the
human/mammalian host. This disease is characterized by an acute phase with
detectable parasitemia and a long-lasting asymptomatic phase. American
trypanosomiasis or Chagas' disease is a major public health concern in Latin America. It
takes second place after malaria in prevalence and mortality due to vector associated
diseases. The most important mode of transmission of this disease is associated with
the feces of several species of triatomine bugs that are strictly hematophagous.
Chagas' disease is controlled at present through the elimination of the vectors with
insecticides; better housing and educational campaigns are also fruitful approaches.
Chagas' disease, as well as other parasitic diseases, is associated with poverty and low
educational levels. Nifurtimox and benznidazole are trypanocidal to all forms of the
parasite. However, they can cause systemic toxicity and adverse effects that include
anorexia, nausea, vomiting, headache, central nervous system depression, seizures,
vertigo, paresthesias and dermatitis. Then, the efficacy of these drugs in treating the
chronic phase of the disease is very low. The use of natural products with therapeutic
properties is as ancient as human civilization and, for a long time, mineral, plant and
animal products were the main sources of drugs. The use of phytotherapeutic products
by the world population has greatly increased in the last decades The Aloe vera,
popularly known in Brazil as “babosa”, is a tropical or sub-tropical plant from North
Africa and have been used over the years to treat various ailments and have been
referred to as the miracle plant . It has been suggested that the extract of the plant
promotes healing of diseases through the complex synergistic interaction of many
substances, and some specially prepared A. vera extracts possess some biological
activities such as antiinflammation, anti-cancer, anti-diabetes and macrophage
activation. However, the effect t anti-T. cruzi is not known until the moment. The aim of
this study was to evaluate the effect of the hydroalcoholic extract of Aloe vera on some
biochemical parameters in mice infected with Y strain of Trypanosoma cruzi.

MATERIAL AND METHODS. Swiss male mice (n=10, 18-20g) were inoculated
intraperitoneally with 1x10° blood tripomastigotes. At the peak of parasitemia (7-9 days)
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a single dose of 250mg/kg/day of the hydroalcoholic extract of Aloe vera was given by
oral via (n=5). Untreated mice (n=5), similarly inoculated, were used as controls and
received sorbitol solution by the same dosage and via. Six hours after drugs
administration, it was collected 5mL of blood per animal in all the groups. It was used
automated methods for biochemical dosages.

RESULTS. There was a significant (p<0.05) decrease of biochemical dosages, after
treatment with the extract, from control to treated groups, respectively in: glucose
(117.50£23.00mg/dL to 113.00£10.58mg/dL), cholesterol (134.70+£9.50mg/dL to
68.75+4.35mg/dL) and triglycerides (159.50+3.40mg/dL to 67.50+3.79mg/dL). It was
observed a significant increase (p<0.05), from control to treated groups, respectively, in:
aspartate  aminotransferase  (AST or TGO)  (110.50U1/L+40.40Ul/lL  to
955.00UI/L+201.00UI/L) and alanine  aminotransferase  (ALT or TGP)
(74.70U1/L£10.40UI/L to 476.00UI/L+74.40UI/L).

CONCLUSIONS. The results of the present study indicated that the Aloe vera probably
possess antihyperlipidaemic, hypoglycemic and antithrombotic activity. However, the
hydroalcoholic extract of Aloe vera possibly induced liver damage.
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ASSESSMENT OF THE EFFECT OF TRYPANOCIDAL ACTIVITY OF
BENZNIDAZOLE (ROCHAGAN®) ON THE BIODISTRIBUTION OF THE SODIUM
PERTECHNETATE (Na**"TcO,) IN Wistar RATS
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INTRODUCTION. Chagas' disease, caused by the protozoan parasite Trypanosoma
cruzi, affects about 15 million people in the Americas, and is a serious public-health
problem in many Latin American countries. The drugs most frequently used for specific
treatment of Chagas' disease are nitroheterocyclic compounds such as nifurtimox
nitrofuran and nitroimidazole benznidazole (Rochagan, Roche); their activity was
discovered empirically more than three decades ago. Both chemotherapeutic agents,
when administered during the acute phase of the disease, cure 50 - 70% of the patients.
However, both have limited efficacy in treating the chronic phase of the infection. The
biodistribution of a radiopharmaceutical, such as sodium pertechnetate (Na99mTcO4) ,
is based on regional blood flows and mainly on organ specificity. Due to these factors a
radiopharmaceutical is very used for scintigraphic imaging studies of the stomach,
esophagus, blood flow, brain, salivary glands, thyroid and parathyroids glands and
choroid plexus. Some effects of drugs can mimic disease symptoms or, in certain
instances, induce disease. Such induced disease due to direct toxicity may produce an
unexpected biodistribution of radiopharmaceuticals. If unknown, the drug interaction
with the radiopharmaceutical may lead to a misvisualization in the scintigraphic
procedures in nuclear medicine, leading to misdiagnosis and a requirement to repeat
the procedures resulting in unnecessary irradiation of organs of the patients. The aim of
this study was available the influence in vivo of the benznidazole on the biodistribution
of sodium pertecnetate in Wistar rats.

MATERIAL AND METHODS. Twelve male Wistar rats (3 months old; 200g) were
divided into two groups (treated and control) of six animals each one. In the treated
group, benznidazole (5 mg/Kg/day) solution, diluted in sorbitol, was administered by oral
via into each rat, in single dose during 30 days. In the control group, benznidazole was
not administered and sorbitol was administered by the same way (oral via) e period.
One hour after the last dose, all the animals received 0.1 ml of Na®™TcO, (3,7 MBq) by
ocular plexus way. Sixty minutes after administered the Na**"TcO,, ten organs from the
all the animals were isolated (brain, stomach, liver, spleen, heart, thin bowel, stout
bowel, abdominal muscle, esophagus and blood samples) and the percentage of
radioactivity for gram (%ATI/g) of the ®™Tc was counted in a well Automatic Gamma


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VKY-4S80XB6-2&_user=687335&_coverDate=04%2F10%2F2008&_alid=744871902&_rdoc=15&_fmt=high&_orig=search&_cdi=6135&_sort=d&_st=5&_docanchor=&_ct=239&_acct=C000037878&_version=1&_urlVersion=0&_userid=687335&md5=4054067da6c33ab288896abda25aa9b1
https://www.sigaa.ufrn.br/sigaa/prodocente/listar_producao.jsf
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Counter. All the data were presented in meanztstandard deviation and compared by
Mann-Whitney test (p<0.05).

RESULTS. The results revealed no significant alteration of the %ATI/g in the treated
and control groups respectively, in the following organs: brain (0.00020+0.00007 and
0.00175+£0.00392), stomach (0.02276+0.01016 and 0.02576+0.00761), liver
(0.00402+0.00080 and  0.00379+0.00105), spleen  (0.00199+0.00039 and
0.00211+0.00076), heart (0.00192+0.00053 and 0.00158+0.00039), thin bowel
(0.00299+0.00169 and 0.00390+0.00132), stout bowel (0.00163+0.00043 and
0.00149+0.00071), esophagus (0.00330+0.00084 and 0.00349+0.00123), abdominal
muscle (0.00063+0.00014 and 0.00050+0.00011) and blood samples (0.00811+0.00165
and 0.00683+0.00158).

CONCLUSION. The radiopharmaceutical sodium pertechnetate (Na*"TcO,) not has
your biodistribution altered in rats treated with the drug benznidazole, showing not to
harm the interpretation of diagnoses for image.

PIN:USCMC
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EFEITO DO EXTRATO AQUOSO DA BABOSA (Aloe vera) NA BIODISTRIBUIGAO
DO PERTECNETATO DE SODIO (Na®"TcO,) E NOS PARAMETROS
LABORATORIAIS DE RATOS WISTAR.

1MONIQUE BATISTA DA COSTA; NATALIA CHILINQUE ZAMBAO DA SILVA;
’ROSEANE PEREIRA DA SILVA; *CICERO FLAVIO SOARES ARAGAO; *MARIA
HELENA CONSTANTINO SPYRIDES; °ALDO DA CUNHA MEDEIROS; °CECILIA
MARIA DE CARVALHO XAVIER HOLANDA.

'Graduandos do Curso de Medicina da Universidade Federal do Rio Grande do Norte-
UFRN; *Mestranda do Programa de Pés-graduacdo em Ciéncias da Saude da UFRN;
3pProfessor Doutor do Depto. de Farméacia—Laboratério de Controle de Qualidade de
Medicamentos-UFRN; “Professora Doutora do Depto. de Estatistica-UFRN; *Professor
Doutor do Depto. de Cirurgia e do Programa de Pds-Graduacdo em Ciéncias da Saude
UFRN; ®Professora Doutora do Depto. de Microbiologia e Parasitologia—Laboratério de
Ensaios Antiparasitarios e de Radiobiologia Experimental da UFRN.

Topico de interesse: Interacao de drogas com radiofarmacos.

O extrato aquoso de Aloe vera, conhecido popularmente por “babosa”, € usado como
analgeésico, fungicida, estimulante da cicatrizagéo de feridas, tratamento de queimados
graves, infeccbes gastrintestinais e urinarias, e ainda possui atividade antitumoral.
Objetivou-se avaliar in vivo a influéncia da babosa na biodistribuicdo do radiofarmaco
Na®™TcO, e nos parametros laboratoriais de ratos Wistar. Doze animais machos (3
meses de idade) foram divididos em 2 grupos: controle e tratado. O tratado recebeu,
por gavagem, dose uUnica de 5mg/mL/dia de babosa durante 10 dias. O controle
recebeu sorbitol do mesmo modo e periodo. No 10° dia pos tratamento todos os
animais receberam 0,1mL (3,7MBq) de Na*™TcOy,, via plexo orbital. Apés 1 hora foram
sacrificados, seus 0rgaos isolados e o percentual de radioatividade por grama de 6rgao
(%ATI/g) foi determinado no contador gama. Antes da injecdo do radiofarmaco,
retiraram-se 3mL de sangue total de ambos 0s grupos para exames laboratoriais,
realizados por métodos automatizados. As analises estatisticas demonstraram uma
diminuicdo, estatisticamente significante (p<0,05), das dosagens bioquimicas, do
tratado em relacdo ao controle, respectivamente em: creatinina (0,3+0,0 e
0,4+0,1mg/dL), uréia (34,6+5,7 e 43,8+8,1mg/dL) e transaminase glutamico-piravica
(48,8+17,1 e 82,5+29,9U/L). Houve também uma diminuicdo estatisticamente muito
significativa (p<0,005) no %ATlI/g, do tratado em relacdo ao controle, respectivamente,
nos seguintes 6rgaos: coracao (0,001+0,000 e 0,005+0,000), musculo (0,000+0,000 e
0,009+0,001) e pancreas (0,001+0,000 e 0,022+0,005). Tendo em vista o grande uso
da babosa na medicina popular e que os dados obtidos revelaram alteracdes nos
%ATI/g de alguns oOrgdos dos animais tratados, € importante o conhecimento e
divulgacdo desse estudo para a comunidade cientifica, embora feito em animais de
experimentacdo, visando uma melhor interpretacdo de imagens de pacientes que
fazem uso do extrato aquoso de Aloe vera.

Palavras-chaves: Aloe vera, babosa, Na®*™TcO,, interacdo medicamentosa.

Apoio Financeiro: HUOL, PROPESQ, PPgCSa-UFRN.
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EFFECT OF EXTRACTS OF MEDICINAL PLANTS IN THE PARASITEMIA OF
Trypanosoma cruzi AND IN THE BIODISTRIBUTION OF THE TECHNETIUM-99m

'ROSEANE PEREIRA DA SILVA; ?CECILIA MARIA DE CARVALHO XAVIER
HOLANDA; *VANESSA SANTOS DE ARRUDA BARBOSA; “DANIEL PEREIRA DE
OLIVEIRA; “NATALIA ALVES LIMA; *ANTONIA CLAUDIA JACOME DA CAMARA;
®*ALDO DA CUNHA MEDEIROS.

'Mestranda do Programa de Pés-graduacdo em Ciéncias da Satude da UFRN;
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3Doutoranda do Programa de Pés-graduacdo em Ciéncias da Saude da UFRN;
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®Professor Doutor do Depto. de Cirurgia e do Programa de Pés-Graduacdo em
Ciéncias da Saude da UFRN.

Topico de interesse: modelos experimentais.

The use of medical plants has increased in all over the world. Artemisia vulgaris(Av) is
an anthelminthic and antimalarial agent for thousands of years. Aloe vera, popularly
babosa(Bb) possesses biological activities such as antiinflammation, laxative effect and
topical treatment of skin burns. Benznidazole(Bz) is a trypanocidal to all forms of T.
cruzi(Tc), etiological agent of Chagas‘disease. However, it can cause systemic toxicity
and serious adverse effects; therefore its efficacy is very low. The aim of this study was
to evaluate the effect of extracts of plants in the parasitemia of Tc and in the
biodistribution of **™Tc in chagasic mice. 25 mice were divided into 5 groups. All the
groups received intraperitoneally 1x10° forms of Tc. At the peak of parasitemia (7"day),
5 mice received Bb by oral via; 10 mice received Av orally; 5 animals received Bz also
orally and other 5 received sorbitol(Sb) by oral via. The number of circulating forms was
determined according to Brener(1962), before, 2, 4 and 6 h after drugs administration.
Five mice which were treated with Av received 0.1mL of **™Tc, by ocular via, and after
60min, they were sacrificed, the organs were isolated and percentage of radioactivity
(%ATI) determined. The other 5 mice not received **"Tc and, after the parasitemia, the
%ATI was determined. There was a significant reduction in the parasitemia of Bb group
when compared with the Bz and Sb groups, respectively, in all periods: zero
(150.0+£50.8; 165.8+20.3; 162.0+14.7); 2h (151.8+38.8; 198.5+12.0; 165.5+17.4); 4h
(138.8+17.1; 146.5+4.7; 122.0+16.1) and 6h (33.5+11.9; 25.2+1.1; 76.2+6.8). The
%ATI in the **™Tc-Av group showed a significant reduction (control to treated group),
respectively: brain (0.27+0.07t00.05+0.01), stomach (6.98+0.91t03.88+0.79), intestines
(2.13+0.31t00.66+0.18) and kidneys (7.00+1.42to 3.46+0.58). Then, babosa possibly
could be considered an anti-Tc drug. Probably Av reduced the %ATI in some organs
due to its biological effects.

Palavras-chaves: Aloe vera, Artemisia vulgaris; Tecnécio-99m; Trypanosoma cruzi.

Apoio Financeiro: HUOL, PROPESQ, PPgCSa-UFRN.
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EFEITO DO TRATAMENTO CRONICO DA DROGA TRIPANOSOMICIDA
BENZONIDAZOL (ROCHAGAN®) NA BIODISTRIBUIGAO DO PERTECNETATO DE
SODIO (Na*®™TCO,) EM RATOS WISTAR
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Topico de interesse: interacdo de drogas com radiofarmacos

Benzonidazol (Bz) € um anti-T. cruzi que atua sobre a sintese de macromoléculas por
ligacdo covalente dos intermediarios de nitroreducdo e seus efeitos sobre a célula
hospedeira, inclusive sua toxicidade, ainda sdo desconhecidos.Avaliou-se in vivo a
influéncia do Bz na biodistribuicdo do Na®*"TcO4 e nos parametros bioquimicos e
hematolégicos em ratos Wistar. Doze animais machos (150-200 gramas) foram
divididos em 2 grupos: controle e tratado. O tratado recebeu 5 mg/Kg/dia de Bz diluido
em sorbitol, por gavagem, durante 30 dias. O controle recebeu sorbitol pela mesma via
e periodo. No 30° dia pos-tratamento todos os animais receberam 0,1mL (3,7MBq) de
Na**™TcO,, via plexo orbital. Apés 1 hora foram sacrificados, seus 6rgos isolados e o
percentual de radioatividade por grama de 6rgao (%ATI/g) foi determinado no contador
gama. Colheu-se 5mL de sangue total para dosagens bioquimicas e hematoldgicas,
realizadas por automacdo. As andlises estatisticas foram realizadas pelo teste de
Mann-Whitney, considerando-se p<0,05. Nao houve alteracdo significativa no %ATI/g,
do grupo tratado e controle, respectivamente: sangue (0,00811+0,00165 e
0,00683+0,00158), cérebro  (0,0002+0,0000 e 0,0017+0,0039), estdmago
(0,0227+0,0101 e 0,0257+0,0076), figado (0,0040+0,0008 e 0,0037+0,0010), baco
(0,0019+0,0003 e 0,0021+0,0007), coragéo (0,0020+0,0000 e 0,0040+0,0060), intestino
delgado (0,0029+0,0016 e 0,0039%+0,0013), intestino grosso (0,0016+0,0004 e
0,0014+0,0007), es6fago (0,0033+0,0008 e 0,0034+0,0012) e musculo (0,0006+0,0001
e 0,0005+0,0001). Tratados e controles apresentaram alteracfes significativas,
respectivamente, na transaminase glutamico-piravica (Ul/L) (56,66+9,66 e 73,16+8,49),
nos neutrofilos (%) (34,00+8,78 e 57,50+2,94) e nos linfocitos (%) (58,60+7,89 e
34,50+2,42). O Bz ndo alterou a biodistribuicdo do Na**"TcO,, demonstrando resultado
satisfatorio tendo em vista que pessoas chagasicas fazem uso dessa droga e esse fato
nao prejudicaria a interpretacdo de cintilografias.

Palavras-chaves: Pertecnetato de sodio, T. cruzi, antiparasitarios, radiofarmacos.
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ABSTRACT

Artemisia vulgaris (AV) is an antihelmintic and antimalarial drug; Aloe
vera(babosa) acts as antidiabetic, laxative and anti-inflammatory; Benznidazole (BZ)
is a trypanocidal of Trypanosoma cruzi (TC). Technetium-99m (99mTc) has been
used in nuclear medicine to obtain diagnostic images. This study evaluated the plant
effects in TC parasitemia and in the biodistribution of 99mTc in mice. Twenty mice
were infected by TC. At the peak of parasitemia, 5 mice received babosa; 5 received
AV and 5 received BZ. The parasitemia was determined in 0, 2, 4 and 6 h of drugs
administration. Five infected mice without drugs, 5 mice without TC and the group
treated with AV, received 99mTc. The radioactivity was calculated. Infected mice that
received babosa reduced significantly (p<0.05) the parasitemia. The percentage of
activity (%ATI) decreased significantly in the AV group. These results indicate that
babosa possibly is an anti-TC drug and AV reduces the %ATI probably due to its

biological effects.
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