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RESUMO

O fulereno Ceo (Cso) € liberado na atmosfera de fontes antropogénicas e naturais,
porém informacgdes sobre sua toxicidade séo insuficientes. Além disso, nenhum
tratamento foi proposto contra danos derivados do Ceo. O objetivo foi investigar
temporalmente os danos pulmonares e espermaticos induzidos por Ceo, bem
como o potencial terapéutico do eugenol frente a exposi¢cao ao Ceo. O estudo foi
aprovado pela Comiss&o de Etica em Uso de Animais (IBCCF 139/16). Quarenta
camundongos BALB/c machos foram divididos em cinco grupos: eles foram
intratraguealmente instilados (i.t.) com veiculo (CTRL) ou com Ceo (1,0 mg/kg), e
estudados em 12, 24, 72 e 96 h (grupos F12, F24, F72 e F96) apds a exposicao.
Ainda, 32 outros camundongos foram divididos em quatro grupos: instilados com
veiculo (CTRL e EUG) ou 1,0 mg/kg de Ceo (FUL e FUL+EUG). Apos 1 h, os
animais receberam veiculo (CTRL e FUL) ou eugenol (150 mg/kg; EUG e
FUL+EUG) por gavagem. Foram avaliados 24 h apos a instilagdo. Os parametros
de mecéanica, morfolégicos, atividade de enzimas antioxidantes, dano oxidativo
e citocinas inflamatérias foram determinados nos pulmdes. Além da qualidade
de espermatozoides epididimais. No primeiro experimento, a viscancia (G) foi
maior em 24 h (CTRL: 2,8 £0,5; F24: 4,1 £ 0,4 cmH20/mL) e elastancia (H) nos
grupos F24 e F72. Os parametros morfoldgicos e inflamatoérios variaram ao longo
do tempo, com pico em 24 h e declinio até 96 h apds a instilacdo. Houve um
desequilibrio redox e reducéo na vitalidade espermatica em funcéo do tempo.
Eugenol evitou o aumento de G, H, celularidade e de citocinas inflamatorias,
atenuou o desequilibrio redox induzidas por Ceo, mas néo teve efeito sobre os
parametros de qualidade espermatica. Os resultados sugerem que uma dose de
Ceo foi capaz de induzir alteragcdes morfofuncionais, desequilibrio redox e
alteracdes inflamatorias em pulmdes de camundongos e aumentar o risco de
infertilidade; O eugenol foi capaz de evitar altera¢cées morfoldgicas e funcionais,

possivelmente pelo seu potencial anti-inflamatorio e antioxidante.

Palavras-chave: Fulereno Ceo. Eugenol. Mecanica pulmonar. Inflamacdo. Estresse

oxidativo.



ABSTRACT

Ceo fullerene (Ceo) is released into the atmosphere from anthropogenic and
natural sources, however information on its toxicity are insufficient. Furthermore,
no treatment has been proposed against Ceso—derived damages. We aimed to
investigate the time course of Ceo-induced pulmonary and spermatic
impairments, as well as to evaluate the therapeutic potential of eugenol against
fullerene toxicity. This study was approved by the Institutional Ethics Committee
on Animal Use (IBCCF 139/16). Forty male BALB / ¢ mice were divided into five
groups: they were either intratracheally instilled (it) with vehicle (CTRL) or C60
(1.0 mg/ kg), and studied at 12, 24, 72 and 96 h (F12, F24, F72 and F96 groups)
after exposure. In addition, 32 other mice were divided into four groups
(n=8/group): instilled with vehicle (CTRL and EUG) or 1.0 mg / kg C60 (FUL and
FUL + EUG). After 1 h, the animals received vehicle (CTRL and FUL) or eugenol
(150 mg / kg; EUG and FUL + EUG) by gavage. Experiments were done 24 h
after instillation. Mechanics, morphological, activity of antioxidant enzymes,
oxidative damage and inflammatory cytokines were determined in the lungs.
Besides epididymal spermatozoa were measured. In the first experiment, tissue
damping (G) was higher at 24 h (CTRL: 2.8+0.5 vs. F24: 4.1+0.4 cmH20/mL) and
elastance (H) in F24 and F72. Morphological and inflammatory parameters varied
over time, with higher changes at 24 h and subsequent decline until 96 h after
instillation. There was a time-dependent redox imbalance and reduction in
spermatic vitality. Eugenol was able to avoid the increase in G, H, cellularity and
inflammatory cytokines, attenuated the redox imbalance induced by Ceo, but had
no effect on sperm quality parameters. The results suggest that a single dose of
Ceo was able to induce morphofunctional changes, redox imbalance and
inflammatory alterations in mice lungs and increase the risk of infertility; eugenol
was able to avoid morphological and functional changes, possibly by its anti-

inflammatory and antioxidant potential.
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stress.



