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Effects of Three Pharmaceuticals and Personal Care Products on
Growth and Photosysteml]l in Scenedesmus obliquus
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(1. School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China;
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Abstract: The effects of three Pharmaceuticals and Personal Care Products (PPCPs), namely erythromy-
cin lactobionaten (ETM) , diclofenac sodium ( DCF) and polyoxyethylene nonylphenol ethers (n =10,
NPEO,,), on growth and photoystem II (PS II) of Scenedesmus obliquus were investigated. The results
showed that the three PPCPs could significantly decrease the growth rate and inhibit the PS II function of
the tested algae, among which, ETM was the most toxic, followed by NPEO,, and DCF. However, low con-
centration (0.05 mg/L) of NPEO,, could promote the growth rate and PS II function of S. obliquus. Analy-
sis of chlorophyll fluorescence transient kinetics showed that ETM induced an inactivation of reaction center
and inhibited both donor and acceptor sides of PS II reaction center, however, the other two PPCPs mainly
inhibited the electron flow beyond Q, . Our study suggested that some chlorophyll fluorescence indices are
highly sensitive and relatively specific to algal exposure of PPCPs, and may be potentially used as candidate
biomarkers for the exposure of PPCPs.
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pmol/L CoCl, -6H,0, 1.7 pmol/L Na,MoO, -2H,0,
0.032 mmol/L M /2, 0.05 pmol/L # # 2, 0.68
wmol/L AH 2, 1.1 pmol/L JJLEE, 0.16 wmol/L &
FLARAE, 0.25 wmol/L Hgfmng, 0.08 wmol/L FLif
iz, 0.001 pmol/L 4k ¢ &, 0.22 wmol/L I fig,
0.001 pmol/L ik,
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Table 1 Treatment concentrations of ETM, DCF and

NPEO,, on Scenedesmus obliquus

PPCPs p/(mg-L™")

ETM 0, 0.025, 0.075, 0.25, 0.75, 1.25
DCF 0, 0.5, 2.5, 5.0, 7.5, 10
NPEO,, 0, 0.05, 0.25, 0.75, 1.50, 2.25
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Fig. 1 Effects of ETM, DCF andNPEO,, on growth of Scenedesmus obliquus
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mg/L, TfikfifG—HENFE . 4 DCF A5, &M
MHSEAE 96 h Z Hif AR B B S g B0 850z, & 120
h B3 IC 50 4 8.07 mg/L, %I 168 h B IC 50 [ %
3.34 mg/L, RVEMEEZ NPEO,, Ab 35 1% IC 50 £E 72
h 296 h Z[a] B, (HIL/EHH R TR, % 168 h B
IC 50 2472.32 mg/L, EATF 3 F PPCPs H1 ETM X
RAMRE B, NPEO,¥kZ, DCF fiz/h, {H
DCF F1 NPEO,, 1% 254 i b P s} [] S A 220 BTG KA
fER
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2.2.1 ETM ETM AbFR it Af dfse g7 S Hoc g
WL tRE (ABS/RC) FIERA W H G BT 3K (1)
fie (TRo/RC) ¥y bFt, (HHA AR SO FC %R
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Table 2 The IC 50 of ETM, DCF and NPEO,, on
Scenedesmus obliquus at different treatment times

mg-L"'

PPCPs 24 h 72 h 96 h 120 h 168 h

ETM  0.65 0.1l 0.12 0.10 0.13

DCF - - - - - - 8.07  3.34

NPEO,, - -  4.38 4.97 4.46  2.32
1) * = =7 FOREIRSAT T ARRIY] WA IR

PRI HAFERL (DIo/RC) KT HAE ALY &1
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W Q, riFfERE (Sm) NI AIREL (N) W
B _EFE, KW ETM X PSIL SZ AR A4 il /8 ] 22
FITE Q HEMTRE, X THE R FZBIARMm
BN, SRR EEH TR Q,, VMRIE Q, %id
HL A T
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5, FEHH ETM n]#) PSIL AN (#£3),
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Table 3  Effects of ETM, DCF and NPEO,, on OEC and Q ombined center of Scenedesmus obliquus

5 CK 1 2 3 4 5

ETM

OEC L 1 0.986" 0.928" 0.881" 0.633" 0.523"
Q, Z5A L /% 94. 67 9%. 62 93.87" 93.39" 89.72" 89.58"
DCF

OEC Hefl 1 0. 996 1. 002 0.991 1. 004 1.001
Qy Z5arul Ll % 9. 67 94. 65 9. 14 93. 89 93.52" 93.29"
NPEO,,

OEC Hefl 1 1.012 1. 006 0.999 1. 003 0.998
Qp A5 AL L/ % 94. 67 96.74° 95.32 94.58 94.2 94. 19

1)« FoR A SR IR ZERBE (p< 0.05); R4 1 -5

1.25 mg/L, DCF AbBRREWE 4 0.5, 2.5, 5.0, 7.5, 10 mg/L,

AR ETM A HF Lk A 0. 025, 0.075, 0.25, 0.75,
NPEO,, b i #e i 7 0.05, 0.25, 0.75, 1.5, 2.25 mg/L
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Fig. 2 Spider plot indicating selected OJIP-Test parameters (A, C, E) and the driving force based on equal numbers of

photons absorbed by PSIT and its three components (B, D, F) of Scenedesmus obliquus in control and PPCPs treatment groups
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