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THE EFFECT OF PHARMACEUTICAL INGREDIENTS
TO THE GROWTH OF ALGAE

Abstract. The consumption of pharmaceuticals has been increasing every year. Drugs have started to cause
concern due to their occurrence in surface water around the world. It was found that pharmaceuticals have an
adverse effect to the aquatic organisms. The aim of the following study was to assess the effect of three priority
pharmaceutical ingredients in Kazakhstan as amoxicillin, clarithromycin and azithromycin to the growth of aquatic
species. Chlorella sp. was selected as object of the study. The toxicity study was conducted according to OECD
Guideline for the testing of chemicals 201. According to results, the half maximal effective concentrations (ECs) of
amoxicillin, clarithromycin and azithromycin to Chlorella sp.were 853.54+0.27, 0.59+0.004 and 0.33+0.05 mg/L
respectively. Overall, the results of the study showed high toxicity of macrolides to algae, while amoxicillin was
considered as non-toxic substance to Chlorella sp.
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Introduction. Currently, pharmaceutical products are consumed everyday worldwide. In the last
three decades of the studies, pharmaceuticals were classified as environmental pollutants and it was
concluded that they can lead to environmental contamination and even cause risk to human health [1].

There are various ways of release of pharmaceuticals to aquatic environment. They excrete after
consumption in parent form or as metabolites. Then, primarily drugs dispose via wastewater. Also, one of
the major sources of release human medicines after their excretion or disposal of unused drugs is
municipal wastewater |2, 3].

The environmental effect of pharmaceuticals has been considered in many reports. According to the
US Geological Survey, 80% of surface water and about 25% of groundwater in the United States are
contaminated with drugs [4]. These pharmaceutical substances are representative of different therapeutic
classes as analgesics, beta-blockers, fibrates, antiepileptic drugs and steroids. From the ecological and
hygienic point of view, antibiotics, drugs with cytotoxic action are the most unfavorable for the ecosystem
[5, 6].

The study of the effect of synthetic steroids 17a-ethinyl estradiol (EE2) and 17a-methyltestosterone
(MT) to the snails Marisa cornuarietis was carried out by Schulte-Ochlmann in 2004. It was found that
even in concentration 0.25 ng/L. MT induced the imposex in snails in 4 weeks. EE2 led to the develop-
ment of imposex in snails in concentration 0.25-1 pg/L. Furthermore, these steroids formed germ cells in
the male and female gonads [7].

Pharmaceuticals have effect on terrestrial organisms as earthworms. There was conducted the study
on toxicity of three pharmaceutical compounds as acetaminophen, naproxen and ibuprofen to Eisenia-
fetida in concentration from 0.1 mg/L to 100 mg/L. The test lasted 21 days. The highest concentration of
acetaminophen was toxic to the earthworms. There was above 70% of growth inhibition in concentration
of acetaminophen. Moreover, the growth rate decreased in 4 times in comparison with controls [8].

In a study which set out to determine the toxicity effect of antibiotics Lemna minor, Aubakirova et al.
pointed that sulfamethoxazole had toxic effect to macrophytes. The half maximal effect concentration
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