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EXCRETION AS THE MOST IMPORTANT REGULATION MECHANISM IN
GLOMERIS HEXASTICHA BRANDT, 1833 (MYRIAPODA: DIPLOPODA: GLOMERIDA) FED A
DIET TREATED WITH ZINC OXIDE SOLUTION
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MILOVANOVIC?, Bojan ILIC?, Luka LUCIC?, Irena NOVAKOVIC3, Uro$ ALEKSIC! & Slobodan MAKAROV?

'University of Belgrade, Institute for the Application of Nuclear Energy INEP, Banatska 31b,
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2University of Belgrade - Faculty of Biology, Studentski Trg 16, 11000 Belgrade, Serbia
3University of Belgrade, Institute of Chemistry, Technology and Metallurgy, Njegoseva 12,
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Millipedes (and other terrestrial invertebrates) have several strategies for metal detoxification,
including storing metals in specialized tissues, reducing nutrient assimilation and regulating
low metal concentrations through excretion. Zinc (Zn, vital element that plays a role in
numerous biological processes) is tightly regulated and can be detoxified and eliminated
through excretion. As millipedes mostly feed on decaying plant material, they are exposed
to metals in soil and metals in their food sources and can be regarded as potential model-
organisms in ecotoxicological studies. In this study, we aimed to analyze the Zn detoxification
potential of the millipede Glomeris hexasticha Brandt, 1833 under laboratory conditions.
Adults (30 males and 30 females) were collected in the autumn of 2024 in Hyde Park, Belgrade.
Before the start of the experiment, males and females were kept separately in plastic boxes
for two weeks on the soil and leaf litter (common oak) from their collection site. Millipedes
in the control group (10 males and 10 females) were fed with leaves treated with distilled
water, while animals in experimental groups (10 males and 10 females per group) were fed
with leaves treated with two concentrations of zinc oxide (ZnO) solution (2 mg/ml, 5 mg/ml;
150 pl of solution per 100 mg of leaves in each group). The experiment lasted 30 days and
faecal pellets were collected weekly. The concentrations of Zn in leaves, whole body, and
feces, were determined by atomic absorption spectrophotometry (Shimadzu AA 7000). The
Zn content analysis was performed in triplicate. The following parameters were measured
and calculated: bioaccumulation factor (BAF), transfer to faeces, excretion proportion and
relative increase in Zn concentration. Significant differences of Zn concentrations of faecal
pellets among treatments were analyzed by Kruskal-Wallis and Mann-Whitney U-test using
SPSS 30.0.0.0. (Armonk, NY). The values of BAF were the highest in the control group, and
then sharply dropped in treatment groups, suggesting that animals accumulated less Zn
relative to the high leaf concentrations, possibly due to saturation or regulation. Transfer to
faeces is lower in treated groups than in controls for males, but stable for females, suggesting
sex-specific excretion patterns. In the control groups, faecal Zn was roughly proportional
to whole body Zn, whereas in the treated groups, faecal Zn was significantly higher than
whole body Zn, indicating that most of the Zn was excreted. The relative increase in Zn in
faeces is much higher than in body, suggesting that millipedes excrete a significant portion
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of ingested Zn. For both sexes, the relative increase in Zn of faeces is higher at 5 mg/ml than
at 2 mg/ml, indicating a dose-dependent response in which higher Zn exposure leads to
greater excretion. Our findings suggest that excretion serves as the primary mechanism for

regulating Zn concentration in G. hexasticha.
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