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The growth inhibition toxicity of enrofloxacin to Haemafococcus pluvialis

WU Yin-bao' ,LIAO Xin-di' , WANG Zhi-san' ,CHEN Zhang-liu*, WANG Yao-man'
(1 College of Animal Science, South China Agric. Univ. , Guangzhou 510642 ,China;2 Guangdong Key Laboratory for
Veterinary Drug Development and Safety Evaluation, South China Agric. Univ. ,Guangzhou 510642 ,China)

Abstract . The growth inhibition toxicity of enrofloxacin to Haemafococcus pluvialis was studied at 25 “C.
The results showed that the maximum concentration of enrofloxacin that could not have inhibition to the
growth of experimental alga was 50 wg/mL; the minimum concentration that caused all alga die was 180
wg/mL. The sensitivity of H. pluvialis to enrofloxacin decreased along with the time extension. The EC,,

of enrofloxacin to H. pluvialis were 119.67 and 152.29 pg/mL at 24 and 48 h, respectively. Enrofloxa-

cin didn’t have growth inhibition toxicity to H. pluwvialis in nature water.
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BiFY B (enrofloxacin) 2B BN F) TN IKEETRENESWMIIEE. EINBE] ZHFE
AMEAZ —, FEHTIHIA 8@ EHERRM T&IOKME, A K E 7 A3, X 358Uk, 205K
YRR, B EERANFERET YN  SESHFEZNMEHOMRAEY". R XUFHA
JFTE RN B (ciprofloxacin) , T BACEHI A S A BKIE Haemafococcus pluvialis JgHFRITE % .%%\%
MRS RN Z . 1999 EhEM B WENMTALRENAEKNFHERE, SENEHY
PEEBBESmPHEREREREHT BT, X ENAESTEEMRARE, X BRI EESF Rk
TEFI7E 100 ~300 pg/kg Z A" . BEVEHEATY  wE&EERGRIIEEER.
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1.2 {7
B T E 5 3% W: Na,EDTA 750 mg/L, FeCl,

97 mg/L,MnCl, 41 mg/L,ZnCl, 5 mg/L, CoCl,
2 mg/L,,Na,MoO, 4 mg/L. KH/G#H.

. 6 H,0

SEAHHE F2 % . NaNO, 496 me/L,K,HPO, 39 mg/L,

MgSO, 75 mg/L,CaCl, 36 mg/L Na,SiO, 58 mg/L,
BILRENFW 3 ml/L, 2 EHE 3 mL/L. RS
Ja , R 80N 1% B L BRI W 55 52 W pH
{5, HIET.0~7.5 Z[E, KFE#HFH.
1.3 REHE

1.3.1 ZEAHegB BEMEMIIEELERFET
T REH, ABRMT d A4, BRFAXTEA K.
R BRI BEWE L2 500 r/min 5.0 10 min, ZBREFF
W, AR K e, B3 0 a0 B, AR K
(RIS E 1 x10° ~1 x10° mL ™", 34k 2 ~3 d
Jo BV A] gET R R IR 5.

1.3.2 &35 B 10 mL 0%, 1A 0.5 mL
Rt EW RV R EREAERM 4.5 mL 3K, 1K
H K BEIE T R I AR WK B A P= A AE T /Y
FREWE, i E s EZ N R E R E R 5.
1.3.3 #FMRAE% S0 mL#EEEHRPIMA IS mL
B A 2 mL B BRI, TR I R
=S E R A 0.50,.75.100, 125,150,160, 170,
180 pg - mL™ BN REWRER 3 METH. IRAE
{E(25.0 £0.5 ) CHiFE,12 h SEREEIS , BOLHE
Rom2 000 Ix, B REBTIRET 3 K. 7E 0.24 .48.72.
96 hif, ZHEX 1 mL fI3E W, INSEARTR B H S , R iR

RIE.J
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B e MBI HOR L 277
1.4 EC,MiTHETIE

KRR BAN TR ECy, (RBCE R M B,
effective concentration for 50% reduction in growth ).
Fo3R H AN [R] Bt [H) 2% Ak 3 20 38 48 T 9 8, LAXY R
BRANMEECH 100% , SR AA AL AW BRRERKRE 0
AT EEFRRAUNBRELS B F AL
A H BB R AL AN R P B B &
A BE X BUEAE I, & Bl 2, A Az (B3 fh 2K
LV I T A LUBR A EC .

P

2 HERISMW

WA Iwas R B, F iR mKE T2 T WK

(LR B E R 180 wg/mL, XF 7K 3 i 48 K AR PE A i
e () e v R B VR BE A 50 pg/mL, B A 2 1 Ui
WEREEE RS EARBEDEREWRET 1A%
BETEAFBT R B AERESR R 1 Fow.
R 1 A[HL, B R HIT R 24 .48 h B, /5w
RIARKZHRHFVERERERN I, ZUH —
ERALERYE. BT, DA 2H 2 Ta ST SR B A B BRI
FRIEVERBEREMXTZE S Mk, 7T &
H 2R RR, USRS RWE 1 fras. H
W B I (Bl B RE IS, 7K B X Bl U0 B Ty 32 7 18
5. 72 F196 h 8,160 pg/mL DA TR A LM A4:
KEMo I XTRA, JLH R 125 F 150 pg/mL 4 ;
160 #1170 pg/mL A B XKW AE KRB XK E, H
180 pg/mLAFEAAE 24 h R JG 4 KGR B A K
B AR RN ER T BIEY B K
B BEXTRUE 2 8] JC B B AR BT 7.
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Tab. 1 Result of the growth inhibition trial of enroﬂoxacm to Haemafococms pluvialis

o( BB B enrﬂﬂoxacm) / ﬁﬂ@,ﬁﬁ E the concentration of alga x10°/(mL™")
(pg - mL™") 24 h 48 h 72 h 96 h

0 5.33+£0.22 7.08 +0.30 8.00 +0.29 8.83 +0.33
50 5.25 +0. 38 7.33+0.17 8.17 +0.46 9.17 £0.65
75 4.42 +0.25 6.75 +0.43 8.17 +0.79 9.58 +0.51
100 3.75 £0. 14 6.08 +0.22 8.58 +0.51 9.75+£0.52
125 3.00 £0.25 5.08 +0.44 11.42 +0. 17 10.83 £0.96
150 1.83 +0.17 4,17 +0.44 13.17 £0. 87 13.25 +0.63
160 1.25 +0. 14 3.17 £0.30 8.42 +0.22 11.83 0. 71
170 0.75 +0.14 2.33 £0.36 4.50 £0.43 6.42 +0.96
180_ 0.00 £0.00 0.00 +0.00 0.00 +0.00

1) P #AEA T+

ARAEIE(n=3)

0.00 £0. 00
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Fig. 1 Regression curve of the logarithm of the enrofloxacin mass

concentration and the empirnical probability at 24 and 48 h

respectively

FILF 3 [ 9 iy 28 7T SR 45 24,48 h B BIEV B
S FIAELTERBE I ECs 4351k 119. 67 .152. 29 pg/ml.
AR R AEEH] 96 h B Bk v B X T AR LR BE 1Y
ECs, , /S BEHRYE SRS L KM B M AT AR UHE TEAS B
YR T LLBRBE M. (i TR A BRI B
Wb BRI 2 S BEAE B [E] BY R T3 5, 96 h BY
160 pg/mLEA T it 4H 3E 26 0 A K TRt T % 8
4 , U B B SRR BE A KR B
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3 &P

1E 25 C 44 F,24 h 5 By B XA 208k %
FAEKAFEME RS RERE N 50 ng/mL,
AR EZSEAXAT-NEBEKREBERERN

180 pg/ml,24 .48 h B} B 35 vb B X 1Y 4 20 BR % 1Y
ECs o750 119. 67 HI 152.29 pg/ml. | A b B
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