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Cellular Response of Freshwater Green Algae to the Toxicity of Tetracycline

Antibiotics

XU Dong-mei, WANG Yan-hua, RAO Gui-wei

(College of Biological and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015, China)

Abstract; Tetracycline antibiotics are a group of antibiotics which has been extensively used in most countries and are also the most
widely used veterinary drugs and food additives in aquaculture and livestock industries of China. Because the substances are poorly
adsorbed in the gut of animals and are only partially eliminated in sewage treatment plants, the antibiotics and their metabolites reach
surface water where they may affect the aquatic organisms and human health. Herein, using green algae as test organisms, we studied
the effects of tetracycline (TC), chlortetracycline (CTC) and deoxyteracycline (DC) on the cell permeability and growth inhibition of
chlorella pyrenoidosa and scenedesmus obliquus. After 96 h of antibiotics exposure, the permeability of the cell membranes of both
algae was decreased in the entire concentration range of doxycycline and was increased after exposure to a low concentration of
tetracycline and chlortetracycline, then was decreased with the increase of the two antibiotics concentrations. The growth inhibiting
effects of these three antibiotics on chlorella pyrenoidosa and scenedesmus obliquus were in an order of DC > TC > CTC. The ecotoxic
response of scenedesmus obliquus to tetracycline antibiotics was more sensitive than chlorella pyrenoidosa.

Key words: tetracycline ( TC) ; chlortetracycline ( CTC ) ; deoxytetracycline ( DC) ; freshwater green algae; acute toxicity; cell
permeability
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Fig. 2 Effects of tetracycline antibiotics on algal cell

permeability of Chlorella pyrenoidosa



3388 AN 5%

B 34 %

(0.625, 1.25 mg-L™") &R T, 3 40 i i 8
VR A R, R DL A 4 4 8 R TE N I T T
DI e Al ; H 2.5 mg- L' BREBEAITIR T
AR IR M i 4 3% 2 W VAR B 1 44 0 98 4
R A5 A W 3 AR AT AR T 8 A% N BRIk
FEPUME R4 R R (0.625 ~2.5 mg-L ") AT LI
AR A o 20 S 3 1 T, (AT 0. 625 mg- L'
G P 2 0 R 2 N M PR 5 S T R 10
mg - L™ TG DU IR 2201 4 B R 2% 50 4L 3 440 i 5 3
P S FAIR. T ) B A AU B S L N 4 1
ARh A M 2 3 A P AR R L S mg e LT AR R
HIT UM IR T X R DUBR R 204 BAEH R i
1 0 0 3752 1 o2 {1 B 30 o e 3 Bt A A L)
PiAE R BRI, AH R b 58 200 Ff % W SCRD 2 a4 I
B 1 IRA s , o R e E A A R . R 1
VIS Z N SR /1A s S - 25 N 0 (5 = 2 |
it o P Tk 2 SR R ] DL R R R 3

AR 2RO A A /N R A0 B 30 A5 14 2 M 5t
A S T

1.2+ g —o—&M#
— —o— PYEEE
I S
1
#
® 08
£
g o6
2 &\
§ 0.4
L
02 \I'
()_

1 L L L L
0 0625 125 25 5 10 20 40 80 160

Hi % e B /mg L

B3 POBREE 34 4 3 xR A i 5 4 R B B e Y
Fig. 3 Effects of tetracycline antibiotics on algal cell

permeability of Scenedesmus obliquus
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Table 1  Significant difference of cell permeability in tetracycline antibiotics exposure group compared with the control group

Btk Zuke PUFRE SHE IR
/mg-L~"! & AR Nk EREesip HARNERE A AN A
0. 625 / / * / /
1.25 * / / * /
2.5 ® ok / / % ok % #
5 # k% / * ok % / * ok % * ok %
10 B B ES ] ® ok sk B
20 - * ok * w ok % - -
40 - * o 5 o - -
80 B ®ok ok £ & ok ok B B
160 - % ok % * ® ok % ® ok % -

DR REH SR BEMEESR, « TR P<0.05, = =R P<0.01, = * R P<0.001
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Fig. 4 Inhibition of Chlorella pyrenoidosa species growth

in a 96-h acute treatment with tetracycline antibiotics
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Fig. 5 Inhibition of Scenedesmus obliquus species growth

in a 96-h acute treatment with tetracycline antibiotics
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Table 2 Collective parameters for toxicities of the tetracycline antibiotics to freshwater green algae
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