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A wide variety of biologically active compounds in the aquatic
environment  (phenols, terpenes, indoles, alkaloids, hydroaromatic
compounds, hydrocarbons and others), cause inhibition or stimulation of the
functional activity of plant organisms [3, p. 70; 6, p. 61]. In particular,
phenolic carboxylic acids (PhCA) demonstrate an endogenous
multifunctional bioregulatory effects, which are manifested in cellular
signaling, growth processes, the formation of adaptive responses of plants.
Such compounds are involved in the processes of respiration,
photosynthesis, cell wall formation, light energy transduction, adaptation
and protection of plants from many stressors with high growth-regulatory
activity. The mode of action of PhCA is associated with changes in
structural and functional characteristics that can affect the process of
protecting plants from external adverse abiotic and biotic factors in the
cellular level [7, p. 28].

It should be noted, that there is no consensus on the mechanisms of
action of PhCA on plant organisms yet. Studies on their effects on
planktonic invertebrates are virtually absent in the literature.

The list of the most active PhCA includes representatives of both
oxycinnamic and oxybenzoic acids — caffeic, coumaric, ferulic, gallic
[5, p- 55], as allelochemical agents they cause numerous physiological
effects. The aim of this study was to study the effect of low (non-toxic)
levels of PhCA on the survival and individual productivity of cladoceran
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Daphnia magna, as well as to identify possible hormesis action of these
substances.

The effect of PhCA was studied in the range of concentrations
of 0.1-3.2mg/L: oxycinnamic — coumaric and caffeic acids, and
oxybenzoic — salicylic and gallic acids. The exposure of cladocerans to
PhCA concentrations was 21 days, cultivation media were changed twice
during this period, on 7th and 14th day. The mortality of animals was
recorded and the number of juveniles was counted, the latest were discarded
on daily basis. Control and treated animals were fed with mixture of yeast
and chlorella three times per week.

Coumaric acid in the range of the studied concentrations (0.1-3.2 mg/L)
causes a negative effect on the fertility of D. magna, which is expressed both
in reducing the average number of offspring per female, and increasing the
mortality of experimental individuals.

Caffeic acid has multidirectional effects on the productivity of D. magna.
On the one hand, a high mortality during the first several days (before
reaching the fertile age) has been detected. The mortality of animals was not
dose-dependent, indicating the absence of toxic effect in its classical
manifestation. On the other hand, the highest values (70-83 % exceeding
control) of D. magna fertility were obtained at concentrations 0.4-0.8 mg/L
of caffeic acid in the cultivation medium. It was found significant increasing
in productivity of survived and reached reproductive age females owing to
increased number of eggs in each brood.

Similar to coumaric, salicylic acid in the range of investigated
concentrations shows no stimulating effect the fertility of D. magna, and
caused moderate toxic effect on the survival rate of test organisms at the
initial exposition period. However, in the both cases, no negative effects
were found for offspring, which may indicate the presence of specific and
effective mechanisms of planktonic crustaceans adaptation to the increased
content of PhCA in the aquatic environment.

Gallic acid at a concentration of 0.8 mg/L demonstrated a moderate
stimulating effect on fertility of D. magna (22 % compared to the control).

Obtained data show that the mode of action of PhCA does not depend on
their chemical group (oxycinnamic or oxybenzoic). In the range of
concentrations of 0.1-0.4 mg/L (approximately two orders of magnitude
lower than the median lethal concentrations), a tendency to moderate
negative effects on the early stages of ontogenesis was revealed, which is
manifested in increased juvenile mortality (10-30 %) and 1-2 days delay in
puberty. The switching to sexual reproduction was not detected. The
inconsistency of the registered response pattern to the classical manifestation
of toxic action can be explained by the phenomenon of «parental effect».
Mechanisms of gaining tolerance in a number of parthenogenetic
generations exclude genotypic changes and may consist in the transmission
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from the mother of certain factors of activation of enzymatic systems
[4, p. 2803], as well as epigenetic changes in the genome, such as
methylation of DNA regions or acetylation of histone proteins at the
embryonic stage of development [1, p. 900; 2, p. 10121].
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EKOJIOTTYHA OIIHKA JEHJIPO®JIOPU MMAPKOBOI
EKOCUCTEMMH «HATAJIKA» B YMOBAX
YPBOCEPEJOBHUIIA MICTA KHEBA

JlaBpinenko B. M.
Kanouoam 0ion02IYHUX HAYK,
cmapwuti 6uKnaday Kagedpu exonoeii
Hayionanvnuti nedacoeiynuil ynigepcumem imeni M. I1. [{pacomanosa
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Beryn. [TapkoBi ekocucTeMH BiflirpatoTh BaXXKJIMBY POJIb B apXITEKTYPHO-
IUTaHYBAJIBHIM CTPYKTYypi MicT. BOHM BHKOPHCTOBYIOTHCS Tpu (HhOpMYBaHHI
€JIEMEHTIB 3a0y/IOBH ITIOKpAILyIOYH CEpPENIOBUINE KUTTS JIIOJIEH, CIIPUSIOTH
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