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Abstract. Neurotransmitters including acetylcholine, serotonin, dopamine, norepinephrine, and histamine rep-
resent new-generation ecopollutants and, in addition, endogenous regulatory and signal substances released by
the components of natural ecosystems. The goal of the present work was to investigate the effects of neurotrans-
mitters on the fatty-acid composition of membrane lipids and the photosynthetic pigment content of a widely
spread phytoplankton component and an indicator organism used for estimating environmental pollution, the
green microalga Chlorella vulgaris. Strain C. vulgaris Beijer was aseptically cultivated under photoautotrophic condi-
tions in modified Tamiya medium. Upon inoculation, all experimental cultures except the control one were supple-
mented with 1, 10, or 100 UM acetylcholine, serotonin, dopamine, norepinephrine, or histamine. Lipid analysis and
fatty acid determination were performed by chromatography with mass spectrometry. Chlorophylls a and b as well
as carotenoids were determined spectrophotometrically. Acetylcholine, dopamine, and norepinephrine increase
the total fatty acid content of the lipid of C. vulgaris cells whereas histamine and serotonin decrease the fatty acid
content. Acetylcholine and histamine statistically significantly augmented the percentage of polyunsaturated fatty
acids and decreased that of saturated and/or monounsaturated fatty acids. Serotonin significantly reduced the mon-
ounsaturated fatty acids and saturated fatty acids percentage but its influence on the polyunsaturated fatty acids
percentage was not statistically verifiable. All tested neurotransmitters increased the photosynthetic content
of C. vulgaris cells. The data obtained on the effects of neurotransmitters on the biosynthesis of photosystem com-
ponents and their impact on the fatty-acid composition of C. vulgaris lipids resulting in increasing or, conversely,
decreasing the monounsaturated fatty acid and saturated fatty acid percentages attest to the prolongation or short-
ening, respectively, of the early development stages of the microalga’s culture. The data are of considerable interest
with respect to the interaction of C. vulgaris forming a part of the phytoplankton, with various neurotransmitter-
producing aquatic organisms including the zooplankton, the fishes, and the higher plants as well as with human-
produced neurotransmitter-containing industrial and municipal wastewater.
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AHHOTaumA. HellpoTpaHCMUTTEpbI, BK/OYAA aueTU/IX0/MH, CEPOTOHUH, 40PaMUH, HOPaAPeHa/IMH U TMCTaMUH,
AB/IAOTCA SKOMO/I/IFOTAHTAaMU HOBOIO NMOKO/IEHUA U B TO e BPeMsA KaK BblpabaTbiBaeMbIMKU KOMMOHEHTaMU SKOCH-
CTeM pery/lAaTOpPHbIMU U CUIHA/IbHLIMU BelLecTBamu. Lle/blo HacToALero ncciegoBaHma Obi10 U3yyeHue BO3gei-
CTBUA HEMPOTPAHCMUTTEPOB Ha XMPHOKMUC/IOTHBIN COCTaB /MMUA0B MembpaH u cogepkaHue GOoTOCUHTETUHECKUX
MUrMEHTOB Y PacNpOCTPaHEHHOrO KOMMOHEHTa GUTOMNAHKTOHA U MHAMKATOPHOrO 06BbEKTa IKO/0rM4ecKom obcTa-
HOBKM — 3e/1eHOI MUKpoBogopocau Chlorella vulgaris. WTamm C. vulgaris Beijer acentuiecku KynbTBMpoBaau B Gpo-
TOaBTOTPOPHBIX YC/I0BUAX B MOANPULMPOBaAHHOM cpege TamuA. MpU MHOKY/IALMKM BO BCE Ky/IbTYpbl, KPOME KOH-
TPO/IbHbBIX, BHOCU/M 1, 10 UM 100 MKM aLeTuIXo/inHa, CepPOTOHMHA, A0daMUHa, HOPaAPEeHa/IMHA AW TUCTaMuHa.
OnpegesieHne XKMUPHbIX KUC/IOT NPOBOAUAN METOAOM rasoBoi xpomartorpadumu C mMacc-cnekTpomeTpuen. Xj1opo-
dunnbl a v b, a TakxKe KapoTUHOWAbI ONpeaenAan CnekTpoPoTOMETPUYECKU. ALLeTUIXO/IMH, A0PaMUH U HOpagpeHa-
/IMH yBe/IMYMBAIOT ObLLee cogep KaHue XKUPHbIX KUC/I0T IMNUAOB B KAeTkax C. vulgaris, Toraa Kak rucTaMuH U cepo-
TOHWMH YMEHbLUAIOT UX COoAeprKaHue. ALeTU/IXO/IMH U MCTaMUH CTaTUCTUYECKM 3HAYMMO MOBBILLIA/IM MPOLLEHTHOE
cogeprKaHue NO/NMHEHACBILLEHHBIX }UPHBIX KMC/IOT 3@ CHET CHUMKEHWA TaKOBOIO HACILLEHHBIX /UM MOHOHEHAChI-
LLIe@HHbIX *KUPHBIX KUC/IOT. CEPOTOHWUH 3HAYMMO CHUXKA/ 4,0/110 MOHOHEHACBILLLEHHBIX }KUPHBIX KUC/IOT U HACbILLL@HHBIX
UPHBIX KUC/IOT, HO B/IMAHWE HA MO/IMHEHACBILLEHHbIE XUPHbIE KMC/10Tbl He Obl/I0 40CTOBEPHbIM. Bce ucnbiTaHHble
BELLLeCTBa yBe/IMUYMBA/N COgepKaHne GOTOCMHTETUYECKUX MUIMEHTOB K/aeToK C. vulgaris. MokasaHHoe aeicTBue
HeMpOTPaHCMUTTEPOB Ha BMOCHMHTE3 KOMMOHEHTOB POTOCUCTEM U HA XKUPHOKUC/IOTHBIN cocTaB mnugos C. vulgaris
C MOBbILLIEHNEM WM, HAOOOPOT, CHUNKEHUEM [,0/1M1 MOHOHEHACBILLEHHBIX XUPHbBIX KMC/I0T U HACBILLLEHHBIX XMPHbIX
KMC/OT YKasblBaeT Ha, COOTBETCTBEHHO, MPOA/IEHUE U/IN COKPALLeHUE PaHHUX CTaAWi PasBUTUA KY/IbTYP MUKPOBO-
A0pocC/u. oNydeHHble AaHHble NPeACTaB/AT UHTEPeC C TOYKM 3peHMA B3aUMOAENCTBUA X/10pe//ibl Kak YacTu opu-
TOM/NAHKTOHA C Pa3/IM4YHBIMU BblAEAAIOLLMMM BUOTEHHbIE aMUHbI BOAHBIMU OpraHM3MamMu (300TM/1aHKTOH, PbiGbl, BbIC-
LUMeE PACTEHMUA) U C COAEPIKALLMMU HEMPOTPAHCMUTTEPDI UHAYCTPUA/IBHBIMU M MYHULMMA/IbHBIMU CTOMHBIMU BOAAMM.
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