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Pharmaceuticals are increasingly becoming environmental pollutants. Table 1. Effects on watercress Lepidum sativum when using aquous
For example, analgesics and antipyretics such as paracetamol (PCM) solutions of Infulgan with different concentrations of PCM, as compared to
are found in solls, surface waters and wastewater (Al-Kaf et al., 2017; the control (100%) (Tkachuk & Zelena, in press)
Doczekalska et al., 2025). Paracetamol is not persistent by nature and is _ _
therefore considered biodegradable in the environment (European E:;Zenrt" Ge{irgr']”a' Germination, | Root length, | Shoot s s | RRG,
Chemicals Agency, n.d.). The use of dicotyledon plants, known for their variant | eneray, % % % length, % | %
sensmvny to ecotoxicants, as test plan.ts helps e_xpand the dataset on the P 100 100 100 100 100 —
agronomic effects and facilitates their evaluation. As far as could be
determined there are no publications about the effect of PCM on L. P, 92.3+11.5 | 96.1+13.8 3.2+0.0* 0.0* 1.7+0.0* 3.2
sativum, and the research on the ecotoxicity of PCM for other higher
plants is limited. Previous studies used pure paracetamol, not Po4 96.1+3.8 | 96.1+3.8 8.0£1.3* | 33.1+3.4* | 18.1+1.7* | 8.0
considering formulations with additional compounds. The aim of this
study was to Investigate of the impact of a paracetamol- and additive- Poos 100 100 38.3+5.4* | 84.1+10.9 | 58.1+7.6* | 38.3
containing pharmaceutical on growth characteristics of the seeds and
seedlings of Lepidium sativum L., phytotoxicity and on microbial Poo,e | 80.0£10.0 | 80.0410.0 | 64.26.7+ |119.3+10.5| 81.247.2 | 64.2
contamination of seeds.
Pooo, | 84.5+10.2 | 84.5+10.2 | 68.7+15.0 | 92.9+17.6 | 66.9+13.3 | 68.7
Poooooss | 107.2£0.0 | 107.2+0.0 | 102.8+5.9 | 98.9£3.9 | 109.1+5.5 | 102.8
The growth test
Poososor | 107.2£0.0 | 107.2+0.0 | 110.7+4.0 | 103.4+£3.1 | 116.6+3.4 | 110.7

Note: * — The difference compared to the control is significant at p < 0.05.
SVI = simplified vitality index; RRG = relative root growth

The germination energy and seed germination rate did not change under
the influence of PCM as formulated in the pharmaceutical Infulgan at any
concentration tested, however, the biometric indices of seedlings changed
significantly. The toxicity for L. sativum of Infulgan solutions, containing
different amounts of PCM was found. When taking published PCM
concentrations characteristic of wastewater into account, they appear not
to pose a risk to the germination and growth of watercress at present. One
should consider, however, the possibility of accumulation of harmful
substances in the environment and the increase in the concentration,
which defines further perspective of the studies of their impact on plants.
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== Al-Kaf, A.G., Naji, K.M., Abdullah, Q.Y.M., & Edrees, W.H.A. (2017). Occurrence of

Paracetamol in Aquatic Environments and Transformation by Microorganisms: A Review.

Figure 1. Scheme of the experiment to study the toxicity of PCM- COPS 1:341-355. Available online:
containing pharmaceutical to L. sativum https://www.researchgate.net/publication/322041109_Occurrence_of_Paracetamol_in_Aq

uatic_Environments_and_Transformation by Microorganisms_A Review (accessed on

. . . : 29 August 2025)
Infulgan (used In intravenous infusion) contains 10,000 mg/L Doczekalska, B., Kusmierek, K., & Swigtkowski, A. (2025). The adsorptive removal of

PCMin a aC_IU'eOUS solution containing also th_e fO!IOW'ng_ ad_d't'ves In paracetamol as a model pollutant from an aqueous environment using activated carbons
the formulation the percentage content of which is not indicated on made from selected nutshells as agricultural waste. Processes 13(7):2198.

the drug packaging: citric acid monohydrate, sodium citrate, sorbitol  https://doi.org/10.3390/pr13072198

(E420) and anhydrous sodium sulfite (E221). European C?helmiclfﬂ? Agency gCFt'_A) (néd-l)) Regisge:eg D;g;;er: zarﬁczfamol—t
L 0 - cotoxicologica nformation ection 1). pdate : vailable at:

The germlne_mop eneggy (/0) of th.e seeds of L. satlvu_m (pn .the 3rd https://echa.europa.eu/ro/registration-dossier/-/reqistered-dossier/12532/6/1 Retrived 08

day), germination (%), biometric and morphometric Indices Of  Noyember, 2025

seedlings (length of roots and shoot) were evaluated on the 5th day  Tkachuk, N., & Zelena, L. (in press). Agronomic, phytotoxicity and phytopathological

from the start of the experiment; were calculated simplified vitality aspects of the effect of a paracetamol-containing drug, using winter wheat (Triticum
iIndex (SVI) and relative root growth percentage (RRG, %). aestivum) and watercress (Lepidium sativum) as bioindicators, in the context of ecosafety.
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