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Biodiesel (BD) is considered an environmentally friendly, renewable fuel 
produced from vegetable and seed oils, animal fats and/or waste oils. 
Blends of BD with conventional hydrocarbon-based petroleum diesel 
(PD) are most commonly distributed for use in the fuel marketplace. 
Exposure to particles found in diesel exhaust (DE) has been reported 
to cause respiratory disease, cardiovascular disease and lung cancer. 
The disruption of male reproductive function has also been observed 
after exposure to DE particulates. To address whether respirable BD in-
fluences the murine male reproductive system, we compared the ad-
verse effects of BD50 and PD exhaust particulate in C57BL6 mice. We 
found that pulmonary exposure to BD50 particulate significantly altered 
sperm integrity including concentration, motility and morphological ab-
normalities during the time course of post exposure. Moreover, BD50 
caused up-regulation of inflammatory cytokines, increase in testicular 
testosterone, and reduction of serum luteinizing hormone. Testicular 
histopathology revealed interstitial edema, clustering of the dystrophic 
seminiferous tubules with arrested spermatogenesis and the presence 
of degenerating spermatocytes. Additionally, we observed that expo-
sure to inhalable BD50 particulate caused severe oxidative stress and 
DNA damage in male reproductive organs as compared to PD. Overall, 
these results demonstrate that exposure to respirable BD50 exhaust par-
ticulate, in comparison to PD, generates pronounced adverse effects on 
male reproductive function.
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Our and other groups have demonstrated that exposure to cobalt 
nanoparticles (Nano-Co) caused oxidative stress and inflammation 
in  vitro and in  vivo, which have been shown to be strongly associated 
with genotoxic and carcinogenic effects. However, few studies have 
been reported on Nano-Co-induced genotoxic effects in vivo. Here, we 
propose that Nano-Co may have genotoxic effects due to its high ca-
pacity for causing oxidative stress and inflammation. Our results showed 
that exposure of mice to Nano-Co (50 μg/mouse) for one week resulted 
in extensive lung inflammation. Ki-67 and proliferating cell nuclear an-
tigen (PCNA) were stained by immunohistochemical methods to de-
termine cell proliferation. Our results showed that increased Ki-67 and 
PCNA staining was observed in bronchiolar epithelial cells and hyper-
plastic type II pneumocytes in mouse lungs exposed to Nano-Co for one 
week. After four months of treatment, extensive interstitial fibrosis and 
proliferation of interstitial cells with inflammatory cells infiltrating the 
alveolar septa were observed. In the thickened alveolar walls, bronchi-
olization of the alveoli was observed, which was characterized by re-
placement of alveolar epithelial cells with bronchiolar-type epithelium 
and sometimes micro-papillomatosis. A large number of macrophages 
lined the alveolar walls, and emphysematous changes appeared. 
Increased nuclear Ki-67 and PCNA positive immunostaining was also 
found in some bronchiolar epithelial cells and bronchiolized cells in 
lungs from mice treated with Nano-Co. Moreover, exposure of mice to 
Nano-Co for three and six months caused increased level of 8-OHdG in 
genomic DNA of mouse lung tissues. Our results suggest that exposure 
to Nano-Co resulted in oxidative stress and lung inflammation and cell 
proliferation. In addition, gpt delta transgenic mice were intratracheally 
instilled with Nano-Co for four months and the mutant frequency and 
mutation spectrum in gpt gene was determined. Our results showed 
that Nano-Co induced a much higher mutant frequency as compared to 
controls, and the most common mutation was G:C to T:A transversion, 
which may be explained by Nano-Co-induced formation of 8-OHdG. 
These findings have important implications for understanding the po-
tential health effects of nanoparticle exposure.
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Despite the growing number of studies on the toxicity of AgNPs, their 
mechanisms of action in aquatic organisms are still poorly understood. 
The aim of this study was to investigate the toxic effects of different sizes 
of “conventionally synthesized” (AgNPs 20 and 200 nm) and “green syn-
thesized” (making use of plant extracts avoiding solvents and other haz-
ardous chemicals) (AgNPs 23 and 27 nm) particles on survival, physiolog-
ical and behaviour responses of Gammarus fossarum. A first experiment 
aimed at determining the toxicity of AgNPs and Ag+, and to compare 
the sensitivity of two different populations of Gammarus fossarum. The 
first set of animals (Gf1) was collected at La Maix (Eastern France) and 
the second one (Gf2) was collected at the Schwaarzbaach (Colmar-Berg, 
Luxembourg). After sexing, males were kept and following a ten-day 
acclimatization period, animals were exposed during 72h to Ag+, AgNPs 
23nm (1 - 8 μg.L-1), AgNPs 27 nm (1 - 100 μg.L-1), AgNPs 20 and AgNPs 
200 nm (10 -1000 μg.L-1). The results showed that Ag+ (LC50Gf 1 = 3.9 
μg.L-1, LC50Gf 2 = 2,3 μg.L-1) was the most toxic form of silver for both 
populations, followed by AgNPs 23 nm (LC50Gf 1 = 7.7 μg.L-1, LC50Gf 2 
= 4.9 μg.L-1), AgNPs 27 nm (LC50Gf 1 > 100 μg.L-1, LC50Gf 2 = 5.5 μg.L-
1) and AgNPs 20 nm (LC50Gf 1 = 835 μg.L-1, LC50Gf 2 > 1000 μg.L-1). 
Gf2 appeared to be the most sensitive population and was selected for 
the second experiment. Exposure to the highest concentration of Ag+ 
and AgNPs 23 nm (3 μg.L-1) led to a significant decrease in survival rates 
of Gf2. The sub-lethal investigations showed that Ag+ at 1 and 3 μg.L-1 
and AgNPs 23 nm at 3 μg.L-1 significantly (P<0.05) decreased osmoreg-
ulation and locomotor activity. AgNPs 20 nm and AgNPs 27 nm had no 
effects on any of the studied responses. In addition to highlighting the 
potential of G. fossarum as a model organism in nanotoxicology, this 
study illustrates that AgNPs act at very low concentrations and their tox-
icity may be dependent on their physico-chemical properties.
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Silver nanoparticles (AgNPs) are, largely due to their antimicrobial prop-
erties, the most commonly used in consumer products such as cosmet-
ics, clothing, household products, room sprays and even in food prod-
ucts. Although a human exposure via dermal as well as oral routes has 
been rapidly increased by large amount of manufacture and utilization, 
there are few reports on the immunotoxicity of transcutaneously ex-
posed AgNPs. We investigated immunological and histopathological 
changes of mice transcutaneously sensitized with AgNPs. Citrate coated 
AgNPs of different primary sized (10, 60 and 100 nm in diameter) at 
a dose of 49 μg in 2 mM citrate buffer (vehicle) with 100 μg ovalbu-
min (OVA) was applied in skin patches to the left flanks of 8-week old 
BALB/c female mice 3 days a week for 4 weeks, and then an immune 
response was evoked with 1 or 5 mg of OVA given via i.p. or i.g. routes, 
respectively, and rectal temperatures, scores of anaphylactic responses, 
plasma histamine levels and histopathological changes were deter-
mined. In the OVA + AgNPs groups evocated via i.p. injection, increased 
IgG1 and IgE levels after sensitization and decreased rectal temperature, 
with augmented anaphylaxis scores and plasma histamine concentra-
tions after evocation were noted, Ki67-positive germinal center in lymph 
nodes being observed more frequently than in the vehicle group. In the 
OVA + AgNPs groups evocated via i.g. injection, increased IgG1 and IgE 
levels were observed. In the both groups, no significant differences in 
any parameters between OVA and OVA + AgNPs groups were observed. 
Although this model is useful for evaluation of sensitization and anaphy-
laxis reaction, transdermalexposure to AgNPs is not sufficient to activate 
key immune pathways necessary for sensitizing mice for immediate hy-
persensitivity reactions in the present model.
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