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WYZNACZANIE PARAMETROW TOKSYKOLOGICZNYCH
WYBRANYCH ORGANICZNYCH SUBSTANCJI BIOAKTYWNYCH
Z ZASTOSOWANIEM TESTU OSTRACODTOXKITF ™

Abstract: Assessment of the impact of pharmaceutical residwe living organisms is very complex subject.
Apart from taking into account the toxicity of imtiual compounds also their presence in mixturesishbe
taken into account. In this work, attempts were entmlassess the ecotoxicity of biologically actustances
(with 50 9% effective concentrationECsg) values growing from fluoxetine ECso = 4.431 nM) >>
gemfibrozil= 170-ethinylestradiok ketorolac > indomethacin > theophyllingorogesterone > naproxertrypsin

> 2-(2,4,5-trichlorophenoxy)propionic acid > chlonahenicol > acetylsalicylic acid > ibuprofen > katofen >
19-norethindrone to bezafibrate as the least tdsig among studied ones) to the ISO standardizéwh€dsitoxkit
F™ bioassay. The Ostracodtoxkit*Fwas proven to be very sensitive tool with respesesponding to presence
of pharmaceuticals. Results of studies justifystegement that more research is needed in fielbseéssment of
chronic exposure to pharmaceuticals and other newlgrging pollutants especially when they are prtege
complex mixture.
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Introduction

Among all inorganic and organic pollutants preseimt the environment,
pharmaceuticals are becoming a serious problem tdutheir increasing amount and
bioaccessibility. In recent years many studies hehewn that pharmacological substances
are present in environment at the measurable [&v&]. It is estimated that in the European
Union (EU) countries about 3000 substances are asedhedicine including antibiotics,
analgesics and anti-inflammatory drugs, beta-blm;keontraceptives, lipid regulators,
neuroactive compounds and many others. In additionmedical purposes many
biologically and endocrine active substances a® aed in veterinary medicine [9, 10].

For certain and most frequently applied drugs th&inuous monitoring and statistical
documentation is preformed (statistics may varyetieling on the list of drugs and the law
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in force in a given country), and so for the claésion-steroidal anti-inflammatory drugs
(NSAID) including acetylsalicylic acid, paracetamolibuprofen and diclofenac
(consumption of these drugs in Germany reachedyentively, 836.3, 622.0, 345.0,
35.1 Mg), naproxen (e.g. 35.07 Mg per year in Emglan 2000) and the antiepileptic
carbamazepine (e.g. 88 Mg per year in Germany 2(8]1)As a result of considerable
consumption (some of these drugs are commerciabylable without a prescription - so
called over the counter drugs) they may exist ie #mnvironment at high levels.
The presence and the stability of drugs in the remwment is related to theirs
pharmacokinetics (metabolism, half-life, urinary danfecal excretion etc.) and
environmental conditions [11, 12].

Literature data concerning concentration levels nagerties of selected drugs present
in the environment are summarized in Table 1. Tlda dndicate that residues of
pharmaceuticals can be found in all water compartmahe wastewater (both in influents
and effluents), surface waters and even in drinkiveder. Even most modern sewage
treatment plants are unable to cope with the actatedi quantities of pharmaceuticals in
waters.

Despite the constantly increasing number and amamfntdrugs reaching the
environment their fate and way of affecting theamigms inhabiting ecosystems is still not
fully understood - mainly due to synergic, antagtinior additive character of interactions
occurring between the chemicals [13, 14]. Theregags in knowledge on toxicological
studies from the clinical trials of drugs and ecatological studies (after they reach the
environment). The aim of this study presented wasdétermine the 50 % effective
concentrationECso) and 50 % lethal concentration value€4y) of selected substances to
aid performing environmental risk assessment witbpect to pharmaceuticals residues
toxicity to higher organisms and environmentalgteti concentration levels.

Materials and methods

Chemicals, reagents and instruments

Compounds  of  analytical purity  grade: 2,4-dichlernboic acid,
2-(2,4,5-trichlorophenoxy)propionic  acid, d-@&thinylestradiol,  19-norethindrone,
acetylsalicylic acid, bezafibrate, caffeine, chhaphenicol, fluoxetine hydrochloride,
gemfibrozil, indomethacin, ibuprofen, ketoprofen,etdrolac tris salt, naproxen,
progesterone, trypsin and theophylline were pumthasom Sigma-Aldrich (Germany).
For assessingCsg andLCs, parameters of easily soluble compounds (trypbegphylline,
HEPES, fluoxetine hydrochloride, 2,4-dichlorobemrzacid, acetylsalicylic acid, ketorolac
tris salt, chloramphenicol) the standard solutievere prepared and studied. Insoluble
compounds were weighed in proper amounts and attdéte wells in the test plates in
mass ratios (also mixed in sediment volume) andHisr reason results for these analytes
toxicity studies are given in mmol/kg. Sedimentstést plates were spiked with proper
nominal amounts of chemicals on tHeday of performing the test, equilibration time was
4 hours.

The Ostracodtoxkit B! chemicals and utensils (vials with algal food fdronic
toxicity tests and matrix dissolving medium, Spimal 6-well test plates, certified reference
sediment, certified dormant eggs bifeterocypris incongruens) were purchased from
MicroBioTests Inc. (Belgium). The instruments amgipment used during the study were:
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a) electronic pipettes (Rainin, Eppendorf, Germany)
b) analytical balance from Radwag (Poland),

c) CP411 Metron pH-meter,

d) binocular from Ceti NV (Belgium).

The basic characteristics of the standard sedimestas follows: OC < 1 %, Mg
1.12 mg/kg, and C4 54.36 mg/kg. Distilled water was used instead tahdard EPA
medium because the standard solutions were prepasetth water; thus, all tests were run
at approximately the same ion strength and osrpogissure.

Table 1
Information on pharmaceuticals/biologically acts@mpounds studied, their properties, functions and
environmental concentration levels determined

logP/ | Effect on Environmental problem
Analyte / Structure? M livin Concentration s .
CAS no. " 9 stated in the ample matrix Ref.
[Da] | organisms - and localization
environment
synthetic Soil samples,
growth 80-620 ng/g | Central Bohemia,| [4]
regulator with Czech Republic
2.4- 289/ properties
dichlorobenzoig 19'1 o1 similar to the Waste water sampl
acid / 50-84-0 “““lauxin (inhibitsy  100-3500 (influents) 1
the growth an ng/dn? Weisbaden, (1
development] Germany
of plants)
2-(2.4.5-
trichloro- herbicide and
phenoxy) ' 22'98/51 plant growth ;oMn%I/‘ dnd
propionic acid ' regulator
93-72-1
a .
semisynthetig STPs Taiwan [15]
b alkylated
170- /j : 367/ estradiol often
ethinylestradio 29'6 40 used as the <LOD
| 57-63-6 ' estrogenic
component in
oral
contraceptive
a synthetic
19- progestatio_na Bleached kraft rn_iII
norethindrone 229'274/2 hormone with ¢ 574 ng/dr effluent, domestic [16]
68-22-4 42 actions similal wastewater effluent
to those of Canada
progesterong

2 Structure optimized for lowest energy, with Hypkee@ 8.0 software, blue - carbon atoms, black - duyein
atoms, red - oxygen atoms, yellow - chlorine atogneen - sulphur atoms
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Analyte /
CAS no.

Structure?

logP/
Mm
[Da]

Environmental problem

Effect on
living
organisms

Concentration
stated in the
environment

Sample matrix
and localization

Ref.

Wastewater samples

< LOQ-37458 | (input and output of 7
ng/dn? Alcala de Henares), (]
Madrid, Spain
non-steroidall < 10/;311:?00 Wastewtjié(i samplg 2]
acetaminophen 0.5/ anti- ng ——
103-90-2 151.14 inflammatory Surface, drinking,
drug and waste waters
samples (effluent),
1.8-73 ng/dm |Jeolla province, Jeju [5]
Island, (Youngsan,
River), South
Korean
Municipal wastg
water influent
6290+3390
ng/dn?
Effluent 18+11| Waste, hospital
ng/dn? waste, river water
analgesic Hospital waste| samples, five rivers [16]
L ) > water in Busan Region,
acetylsalicylic 1.19/ |antipyretic an( Influent - Korea
acid / 50-78-2 180.16 anti-
inflammatory effluent
2670-78 ng/drh
River water
54+48 ng/dm
Waste, river water
samples (Llobregaf
41-50 ng/dr River basin, [17]
Barcelona), Spain
Wastewater
(effluents),

200-700 ng/drh Whidbey, [18]
bezafibrate / 3.8/ [an antilipemig Peterborough,
41859-67-0 361.82 agent Ontario, Canada

Waste, river water
< LOD-4600 samples, Frankfurt, [19]
ng/dn?
Germany
Coastal ocean and
<8.5-152 water bodies [20]
ng/dn? adjacent samples
caffeine / -0.1/ stimulant Oregon Coast, USA
58-08-2 194.19 Surface and
< LOD-10 groundwater [21]
ng/dn? samples, Hanelai
Bay, Kauai
a dipolar ionig Data
HEPES / —4.07/| buffer used i Data not . not
7356-45-9 23830 cellular available | D@notavailable |
biotests able
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logP/

Environmental problem

Effect on

%rxaéyte / Structure? Mm living Concen?ranon Sample matrix
no. B stated in the P Ref.
[Da] | organisms environment and localization
Wastewater samples
<LOD -2.43 (influent and [22]
ng/dn? effluent)
chloramphenicg 1.14/ _— Guangzhou, Ching
/ 56-75-7 32314 2ntibiotic Surface waters
samples (influents
27.1-75 ng/drh and effluents), Har 23]
River, China
Wastewater samples
< LOQ-1827 | (input and output of 7
used to treat ng/dn? Alcala de Henares), 7]
fluoxetine 4.05/ depression ar Madrid, Spain
hydrochloride / 30'9 33 obsessive- Stream water
54910-89-3 ' compulsive samples (Boulder
disorders | <43.2 ng/dm | Creek, Colorado, | [24]
Fourmile Creek,
lowa), USA
Wastewater, Whitby
20-60 ng/dr Peterborough, | [18]
) . Canada
gzesns;flltz)tgg-l é ;527353 lipid regulator| \(/ivna;slj(te\;vséeg jt%rgtp(lj;s
< 17085 ng/drh Alcala de Henares), (]
Madrid, Spain
Waste water
. samples,
non:;tteirmdal > 20 ng/dm Peterborough. [18]
indomethacin 4.3/ inflammatory Canada
53-86-1 357.79 agent Raw water samples,
(NSAID) < LOD-240 Bosnia and [25]
ng/dn? Herzegovina,
Croatia, Serbia
ketorolac tris . Wastewater samples
1.9/ . < LOQ-2793 | (input and output of
salt / analgesic . [7]
74103-07-4 255.27 ng/dn? Alcala de Henares),
Madrid, Spain
nonsteroidal Surface water (Lao-
~ anti- < 12-34 ng/drh Jie and Zen-Wen [26]
inflammatory River) samples,
agent with Taiwan
ibuprofen / 3.8/ analgesic influent
15687-27-1 206.28 properties 1966 662 Waste water
used in the n /ang (effluents, influents [27]
therapy of efgf]luent samples, Sapporo,
rheumatism 40 +32 na/dri Japan
and arthritis - 9



http://mostwiedzy.pl

A\ MOST

11€

Btazej Kudtak, Monika Wieczerzak and Jacek Namik

Environmental problem
Analyte / 2 logP/ Ef.fe.c ton Concentration :
CAS no Structure Mmn living stated in the Sample matrix Ref
’ [Da] | organisms . and localization '
environment
Surface/waste water
samples, Vancouver,
< 351 ng/drh Island, British (28]
an ibuprofen Columbia, Canadg
¢ eeanti- ' Waste water
ketoprofen / ” 3.1/ inﬂ)gjmmatory effluents samples
22071-15-4 254.28 analgesic an (AaAgggecrhand
antipyretic | 0-180 ng/dr Moenchaltorf | 125
rivers), lake
Greifensee,
Switzerland
an anti- Wastewater samples
inflammatory (input and output 0]
naproxen / ‘ 3.3/23| agent with < 5228 ngfdrh Alcala de Henares), (7]
22204-53-1 0.26 | analgesic ang Madrid, Spain
antipyretic <0.5-1338 Waste water 2]
properties ng/dn? samples, USA
» one of the |. 3
oxytetracycline —0.09/| family of |nﬂu7elnzt+3féllfent Waste water (Xiao| [29]
79-57-2 460.43 tetrgc_yc_hne 235455 ng/drh River), China
antibiotics
R Wastewater samples
progesterone j’ 3.9/ | progestational (influents and
57-83-0 314.4§ steroid 66136 ng/drf effluents), Beijing, (3]
China
) digestive
trypsin / =~ S R - c-;gzyr;]ve Data not Dnac:tta
9002-07-7 | 57 Wagn” |123800 POt DY pyiijapie | Datanotavallable | o
o the bovine able
S (/// .S pancreas
used to treat
asthma and
theophylline / —0.02/|  chronic Average Sludge samples, 130]
58-55-9 180.1 obstructive 242 nglg Japan
bronchopulmg
nary disease

"XLogP3-AA. ND - not detected, LOD - limit of detéan, LOQ - limit of quantification, MDL - method tection

limit

Methodology of Ostracodtoxkit

FT M

As the spectrum of microbiotests available to astes quality of soils or sediments is
much narrower than that for water, the possibibifyusing H. incongruens as a direct
contact test to determine the toxicity of soils asddiments contaminated with
pharmaceuticals and their residues is very valudtie applicability of Ostracodtoxkit'
is being proven by an increasing number of stu@died manuscripts undertaking the
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problem of toxicity assessment of different envimamtal compartment with given
bioassay. Thedeterocypris incongruens are small organisms living in the bottom area of
seas and fresh-water bodies. Due to their highitsétys to the presence of organic
contaminants as well as heavy metals they show bégfiulness in the monitoring of the
degree of contamination of waters and bottom seutisne

of 300(-4000 lux

v

Pre-feeding for 4 h of freshly hatched organisms afteh (1 vial of Spirulina powde

v

Length measurement of freshly hatched Ostracodsrunitroscope (15 organisms)

v

Preparing the test pla

|
v v

MODEL SAMPLES CONTROL SAMPLES
Adding 1 cni of reference sediment to eac Adding 1 cmi of reference sediment
well. Transfer of algal food SHenastrum to each well. Transfer of algal
capricornatum sp) suspension to each well food (Sdenastrum capricornatum sp.)
(2 cn). Transfer of model solutions sample: suspension to each well (2 YmTransfer
(2 cn? or proper mass). of distilled water (2 cr¥).

[ Hatching of dormanitieterocyprisincongruens cysts on Petri dish (48 h, 25 °C, continuous iilation ]

— T
- —J

v v

Transfer of 1Heterocyprisincongruens organisms to each well (under the microscope)

v

Sealing each plate with Paraffirand covering with the lid

v

Running the test (25 °C, darkness, 6 days) ]

v

Mortality scoring for test and control organismsl @ineir growth measurement
(Lugol solution fixation, under microscoj

v

Data treatment and ansis ]

) /N Y/

Fig. 1. Schematic presentationHéterocypris incongruens sub-chronic toxicity determination procedure

The extended duration of the test (6 days) makegoissible to assess the
disadvantageous biological effects related to lmmgy exposure of the organism to
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xenobiotics and assess the exposure occurringratugadevelopmental stages, from the
larval stage to a mature specimen. The toxicitgllé determined on the basis of observing
two effects, including inhibition of the rate ofogrth and determination of the mortality of

organisms as a result of contact with harmful agelRigure 1 presents a diagram of the
analytical procedure used to estimate the levehobnic toxicity.

The toxicity parameterECs, and LCs, were evaluated applying Ostracodtoxkit!
bioassay that was purchased from Microbiotest I(Belgium). The tests were run
according to a slightly modified version of theginial procedure that had to be adapted to
the conditions of the toxicity determinations désed in [31].

The experiments were carried out in triplicatesdibistudies with solutions of varying
concentrations of a drugs in standard sediments.t&$t was considered to be performed
correctly if the mortality of the reference sedimerganisms was 20 % and if the mean
length increment was 400 um. This requirement was fulfilled in all the expeants.
The experimental data were analyzed by regressimalysis following logarithmic
transformations andECsy/LCso values were expressed as toxicant concentratiafier
range finding tests proper experiments were caroigdto produce linear dose-response
curves for particular chemicals.

Results and discussion

In Table 2 values oECs, and LCs, determined in the present study for soluble
substances while in Table 3 for insoluble chemicaie given together with their
comparison to literature data for other bioindiegtorganisms. As already stated in case of
water insoluble substances the firaCs, and LCs, data are expressed in relation to
sediment content. It is significant in case of gsgiven organism in environmental risk
assessment of poorly soluble drugs residues. It stasvn that the most toxic (under
conditions of study) after 6 days of experiment wighly soluble fluoxetine (withECsq
and LCsy reaching as low levels as 4.331 and 5.259 nM, easmely), and poorly
soluble: gemfibrozil (29.038 and 33.795 ng/kg f&Csqy and LCso, respectively),
170-ethinylestradiol (36.754 and 92.477 ng/kg Efs, and LCs,, respectively), ketorolac
(35.227 and 52.330 nM fdECs, and LCsq, respectively) and indomethacin (59.035 and
88.374 ng/kg folECs, and LCs, respectively). Interestingly, difference of pdtahsmall
difference of concentrations divides possibility inhibiting the growth ofHeterocypris
incongruens from lethal values - in cases of fluoxetine andhfjerozil these differences are
very narrow what underlines high environmental idkhese substances when present in
the environment. The OstracodtoxkitFwas noted to be at least 4 times more sensitive
(e.g. in case of LfFethinylestradiol) than in case of other bioasshis those using
Daphnia sp., Hyalella azteca, or evenDunaliella tertiolecta algae - which are generally
recognized as sensitive organisms. It may be resfull. incongruens's habituation -
feeding in the borderland between sediments/sailiscdose-to-bottom water what makes it
prone to both soluble and insoluble pollutants he@ag its body with gastrointestinal tract.
As can be seen presence of water insoluble chesni@b. bezafibrate, gemfibrozil,
indomethacin or naproxen) would almost not be matif with other crustaceans.
Anti-inflammatory drugs appear to have low impantHbeterocypris incongruens (under
conditions of performing given research).

Summarizing, among most potent substances testéeircurrent research one can
mention (in the order of increasinBCs, to the bioassay organism): fluoxetine >>
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gemfibrozil= 170-ethinylestradiotketorolac > indomethacin > theophyllingorogesterone
> naproxen= trypsin > 2-(2,4,5-trichlorophenoxy)propionic ackd chloramphenicol >
acetylsalicylic acid > ibuprofen > ketoprofen > A8rethindrone > bezafibrate.

Table 2

Results of studies on determinatiorE3s¢/LCso and other toxicological data for selected chemitalvard
bioassay organisms and their direct comparisomlioes for other organisms for soluble analytes

Heterocypris
Substance incongruens Referenced ecotoxicity data
(Ostracodtoxkit F™)
ECsc [nM] | LCso[nM] Bioassay organisms
Daphnia magna ECso= 8.15+0.91 mmol/dh[32]
(crustacean) ECsc (48 h) = 88.1 mg/di{33]
acetylsalicylic Daphnia pulex
acid 167.5489 # (crustacean) ECso= 2.0+0.05 mmol/dri{32]
(Daphtoxkit F™)
Desmodesmus _
subspicatus (algae) ECso= 106.7 mg/drm[33]
Daohnia magna ECso= 3.521+0.394 mmol/dA{32]
caffeine 47.771 |  250.509 ?Cpr ¥ Staceaﬁ) ECso (24 h) = 683.752 mg/din
ECsc (24 h) = 161.18 mg/dij34]
Daphnia maana ECso= 1.681+0.082 mmol/di{32]
chloramphenicql 217.466 | 278.538 ?fr ¥ staceaﬁ) ECso= 542.86 mg/drh
ECso= 1095.42 mg/dih[34]
Daphnia magna NOEC (28 d) = 33 pg//din
(crustacean) LOEC (28 d) = 100 pg/dij33]
NOEC (21 d) = 8.9 pg/din
Hi’;‘ﬁ'f‘fzézc)a LOEC (21d) = 31 pg/ din
phip LOEC (10 d) = 5.6 mg/kg [33]
poretne, | assi | saso [ oy Joe - s3goh
(freshwater snail) = 0910
Dunalidlla _
tertiolecta (algae) ECs0(96 h) = 169.81 pg/di33]
Pimephales _
orometas (fish) LCso(48 h) = 705 pg/dA{33]
HEPES > 28.596 # - -
Daphnia magna ECso= 155.123 mg/ dm
ketorolac 85.227'1  52.330] "\ \qacean) LCso= 473.836 mg/ di34]
Df‘gzr;gcgﬂ)”a ECso= 0.861+0.04 mmol/di{32]
theophylline 37.834 > 37.834 Daphnia pulex
(crustacean) ECso= 1.82+0.48 mmol/di[32]
(Daphtoxkit F™)
trypsin > 0.380 > 0.380 - -
Daphnia magna _
24 (crustacean) ECso= 1.124+0.084 mmol/di{32]
dichlorobenzoig # # Daphnia pulex
acid (crustacean) ECso= 1.47+0.18 mmol/df[32]
(Daphtoxkit F™)

A\ MOST
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Heterocypris
Substance incongruens Referenced ecotoxicity data
(Ostracodtoxkit F™)
ECsc [nM] | LCso[nM] Bioassay organisms
Streptocephalus
proboscideus _
(crustacean) ECs0(24 h)= 9.2 mg/dm [35]
(Streptoxkit F)
: ECs0(24 h)= 55.5 mg/dm[35]
Dﬁgﬂgcgﬁ)na ECao(48 h) = 30.1 mg/dfn
ECs0(96 h) = 26.6 mg/df{33]
taminooh u 4 Vibrio fischeri ECso (15 min) = 567.5 mg/dn
acetaminopher (bacteria) ECsc (30 min) = 650 mg/di{33]
. . ) LCs0(48 h) > 160 mg/drh
Oryzias atipes (fish) LCso(96 h) > 160 mg/df33]
Scenedesmus _
subspicatus (algae) ECso (72 h) = 134 mg/df{33]
Tetrahymena _
pyriformis (ciliates) ECso (48 h) = 112 mg/dfi(33]
Bariliusrerio (fish) LCs(48 h) = 378 mg/df[33]
# - impossible to determine (> 1 mM), “-“ - datd lawailable, d - days, h - hours

Table 3
Results of studies on determinatior&d¥s¢/LCso and other toxicological data for selected chersitalvard
bioassay organisms and their direct comparisomlioes for other organisms for insoluble analytes

A\ MOST

Heterocypris
incongruens Referenced ecotoxicity data
Substance (Ostracodtoxkit F™)
ECso L Cso Bioassay organisms
[ng/kg] | [ng/kg] — —
Pimephales promelas _
ethingl.IZe()tstradiol 36.754 92.477 (fish) LOEC (21.d) = 1 nglais]
Danio rerio (fish) LOEC = 2 ng/dm[33]
19-norethindrong 690.544 779.175 - -
2-(2.4.5-
trichlorophenoxy) 129.904 289.184 - -
propionic acid
LCs0(96 h) = 70.71 mg/din
Hydra attenuate ECs (96 h) = 25.85 mg/din
(cnidarian) LOEC (96 h) = 1 mg/drh
NOEC (96 h) = 0.1 mg/d#j33]
LCs0(24 h) = 60.91 mg/din
Brachionus calyciflorus ECs (48 h) = 0.44 mg/dfn
(rotifer) LOEC (48 h) = 0.3125 mg/dm
bezafibrate | 1055.42)  1806.2065 oo NOEC (48 h) = 0.156 mg/dhi33]
platyurus (crustacear) LCs0(24 h) = 39.69 mg/dA{33]
D‘z‘gt";zc ’;‘:ﬁ;‘a ECso (24 h) = 100.08 mg/d#i33]
ECso (48 h) = 75.79 mg/din
Ceriodaphnia dubia ECs (7 d) = 0.13 mg/drh
(crustacean) LOEC (7 d) = 0.047 mg/din
NOEC (7 d) = 0.023 mg/dhj33]
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Heterocypris
incongruens Referenced ecotoxicity data
Substance (Ostracodtoxkit F™)
ECso LCso Bioassay organisms
[ng/kg] | [ng/kg]
LCs0(96 h) = 1.18 mg/dfn
Hydra attenuate ECs0(96 h) = 22.36 mg/di
(cnidarian) LOEC (96 h) = 1 mg/drh
NOEC (96 h) = 0.1 mg/d#j33]
o } ECso (30 min) = 85.74 mg/din
Vi ?{)‘;’C‘;‘;g?' ECso (24 h) = 64.6 mg/dh
ECs; (48 h) = 45.1 mg/di{33]
. ECso (24 h) = 195 mg/dfm
Ch'orgla;’g')gar is ECeo (48 h) = 161 mg/dh
9 ECs (72 h) = 150 mg/di{33]
) ) ! ECso (24 h) = 57.1 mg/d
gemfibrozil 29.038 33.795 D?gtgzcigﬁ)na ECso (48 h) = 42.6 mg/dfn
ECs (72 h) = 30 mg/drh[33]
LCso(24 h) = 77.30 mg/dfn
Brachionus calyciflorus ECs0(48 h) = 0.44 mg/dh
(rotifer) LOEC (48 h) = 0.312 mg/din
NOEC (48 h) = 0.156 mg/dhii33]
Thamnocephalus _
platyurus (crustacean) LCs0(24 h) = 161.05 mg/d#{33]
. . . ECs0(7 h) = 0.53 mg/drh
Ce”éfﬁg;’ggﬁfb'a LOEC (7 h) = 0.156 mg/dn
NOEC (7 h) = 0.078 mg/dhj33]
Vibrio fischeri _
(bacteria) ToxAlert ECso = 12.1 mg/dr[35]
Vibrio fischeri _
(bacteria) Microtox ECso = 19.1 mg/drh[35]
Lepomis macrochirus LCs0(96 h) = 173 mg/df[35]
(fish) NOEC (96 h) = 10 mg/dij35]
: LCs0(48 h) = 9.06 mg/dA35]
D?gﬁ';gcigﬂ;‘a NOEC (48 h) = 3.37 mg/dhia5]
ECsq (48 h) = 108 mg/df{33]
ibuprofen 293.536 404.515| Skeletonema costatum ECs0(96 h)= 7.1 mg/drfi [35]
(algae)
Desmodesmus _
subspicatus (algae) ECso = 315 mg/dm[33]
Lemna minor _
(duckweed) ECso (7 d) = 22 mg/drh[33]
Hydra attenuate _
(cnidarian) LCso (96 h) = 22.36 mg/dA{33]
Pareas carinatus _
(mollusk) LCs (72 h) = 17.1 mg/d*{33]
Thamnocephalus _
indomethacin 59.035 88.374| platyurus (crustacean LCs0(24 h) = 16.14 mg/d{33]
Oryzias latipes (fish) LCs0(96 h) = 81.92 mg/di{33]
Vibrio fischeri
: ECso = 15.6 mg/dr[35]
ketoprofen | 476.012| 643,583 [(Racteria) ToxAlert.00
Microtox Vibrio fischeri ECso = 19.3 mg/dri[35]
(bacteria) s0=19.9 Mg
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Heterocypris
incongruens Referenced ecotoxicity data
Substance (Ostracodtoxkit F™)
ECso LCso Bioassay organisms
[ng/kg] | [ng/kg]
Vibrio fischeri _
(bacteria) ToxAlertL00 ECso = 21.2 mg/dr[35]
Vibrio fischeri _
(bacteria) Microtox ECso = 35 mg/drf 35]
Daphnia magna _
(crustacean) ECso (48 h) = 174 mg/df{33]
Desmodesmus
naproxen 112.137 307.627 subspicatus (algae) ECso (48 h) > 320 mg/df{33]
Ceriodaphnia dubia _
(crustaceans) ECso (24 h) = 66.37 mg/di{33]
Lemna minor _
(duckweed) ECso (7 h) = 24.2 mg/d[33]
Brachionus calyciflorus _
(rotifer) LCs0(24 h) = 62.48 mg/dA{33]
Daphnia magna LC1, LOEC (48 h) = 100 mg/di
(crustacean) the highest concentration [35]
Selenastrum _
capricornutum (algae) EC50(72 h) = 4.18 mg/dfi(35]
Folsomia fimetaria ECs,, NOEC (21 d) >
(springtail) 5000 mg/kg dry weight [35]
- 4 Enchytraeus crypticus ECso, LCso, NOEC (21 d) >
oxytetracycline | 145.033 378.473 (white pot-worm) 2000 mg/kg dry weight [35]
Aporrectodea ECso. NOEC (21 d) >
caliginosa (earthworm)| 3000 mg/kg dry weight [35]
Lemna gibba ECso(7 d) = 1.01 mg/drh
(duckweed) LOEC (7 h) = 1 mg/drh[35]
Vibrio fischeri Sy
(bacteria) ECso (30 min) = 64.5 mg/di{33]
progesterone 92.137 129.558 - -

# - impossible to determine under test conditieris1(M), “-“ - data not available, d - days, h - heur

Conclusions

Even brief literature search enables statement thete is a huge gap in the
exotoxicological datasets reflecting the chronios#évity of bioassaying organisms to
organic pollutants of pharmaceutical characterntny it can be considered as drawback
of using chronic assays in ecotoxicological studiesrtunately, studies in this field are
being more and more often performed and new datwaslable for researchers. It helps
elaborating modelling data/formulae and referenakias in case of preparing standard
models trying to reflect anthropogenic impact om shirrounding environment.

The promising fact on applicability of ISO standaedi Ostracodtoxkit B is that it
was proven to be more sensitive in comparison teeroteviewed organisms while the
problem of bioactive chemicals present in the aminent keeps and will keep growing
due to insufficient removal processes. For ecotiggical researchers these values are not
surprising due to both longer time of exposurélofncongruens (what can be translated in
more rational way to reflect toxicological threaispd to mammals etc.) and more active
uptake of pollutants present in feed and sedimehie to presence of gills and
gastrointestinal tract. The next steps of utilizidgtracodtoxkit B should be directed to
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determining interactions occurring between chersiceider real environmental conditions
in case of their co-presence and varying physicomited parameters, the problem should
be addressed in the nearest future for selecteddbin(including Ostracodtoxkit ) as the
problem of pollution with pharmaceuticals residusi be of growing concern [14].
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WYZNACZANIE PARAMETROW TOKSYKOLOGICZNYCH
WYBRANYCH ORGANICZNYCH SUBSTANCJI BIOAKTYWNYCH
Z ZASTOSOWANIEM TESTU OSTRACODTOXKITF ™

Katedra Chemii Analitycznej, Wydziat Chemiczny, iRmthnika Gdaska, Gdask, Polska

Abstrakt: Ocena wplywu pozostatoi farmaceutykéw na organizmywe jest bardzo zimnym zagadnieniem.
Oprécz brania pod uwagtoksycznéci tylko pojedynczych zwgizkOw réwnie. wspélobecn& wielu
zanieczyszcze musi by rozwazana. W niniejszej pracy padp proke wyznaczenia stopnia ekotoksyczoio
biologicznie  aktywnych  substancji (o waitiach stzen  efektywnych  ECsg)  rosmcych
w szeregu fluoksetyn&ECso = 4.431 nM) >> gemfibrozyk 17u-etynyloestradictketorolak > indometacyna >
teofilina= progesteron > naproksentrypsyna > kwas 2-(2,4,5-trichlorofenoksy)propiaryo> chloramfenikol >
kwas acetylosalicylowy > ibuprofen > ketoprofen $-roretyndron= bezafibrat jako najmniej toksyczny lek
posrod badanych) wobec testu Ostracodtoxkif, Btandaryzowanego nogniSO. Test Ostracodtoxkit'® okazat
si¢ bardzo czutym naeziziem pod wzgidem odpowiedzi na obecfiofarmaceutykéw. Wyniki badauzasadniaj
stwierdzenieze wiccej bada jest koniecznych do przeprowadzenia w obszarzeyoekspozycji chronicznej na
farmaceutyki i inne nowo pojawie st zanieczyszczenia, zwlaszcza w przypadku ich obecno
w ztozonych mieszaninach.

Stowa kluczowe:biotesty, farmaceutyki, toksyczéig Heterocypris incongruens, Ostracodtoxkit P
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