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Acute Toxicity of Coptis chinensis Rhizome Extracts to Daphnia carinata

CHEN Ya-nan, YUAN Ling "
(College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract: Coptis chinensis rhizome and preparations were widely used for the treatment of fish diseases in aquaculture. The acute
toxicological effect of CRE on lethal, movement and phototaxis was studied on Daphnia carinata monoclone as a test animal in the
present experiment. The results showed that CRE was acute toxic to this animal and alkaloids berberine concentrations in CRE changed
in the following sequence: half lethal > half inhibitory > limitable, which led to a significant change in phototaxis index of Daphnia
carinata. The concentration of CRE for the significant change in phototaxis index was 4.27 mg-L~", which was lower than the
concentration in water to cure the fish diseases and this conclusion indicated an ecological risk of this antibiotic to Daphnia carinata in
aquaculture. In addition, the concentration of CRE in phototaxis index was changed from 30. 62 times at 48" hour to 36. 51 times at
24" hour that were lower than half lethal concentration. Detecting phototaxis index was easy and only 3 hours was required, so utilizing
the quickly change of Daphnia carinata phototaxis can be an effective method to monitor the toxicity effect of CRE on Daphnia carinata.
The abuse of rhizome or preparations in aquaculture might destroy the aquatic food chain, resulting in an imbalance of aquatic
ecosystems.
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B ( Coptis chinensis ) J& & H B 2 45 4 A
Yy, o 25 N & /D BE§d ( berberine ) | % i B
(coptisine ) . 2 /)N BE fiik (epiberberine ) Fl 24 3 i
(jatrorrhizine ) 55 30 AXFP A= WAk, AR . PLE .
15 KRR TR FRAE D, v e R ZE AN 5 )
TR R I B IR L A, 4
I 60% 1) B2 4 Hh R AL T 2 DR T — e 32 X9 £ A
B e e A S R AR ZE v 0 2 ) B T
WA | R T AR R 2 A A L, P2
FH R ARTRIE AKIRS . R, B 5% AR Wi T B
FE A KR AR TR A3 A9,
XKAR A R G R R

PR ZE D BRI PR I R Y | R B
PIRCE R E R BH T BT TRHIR I 3 1 &
PEREVEVE IR T 0. KRB ks, 2R LUKIE
HERE  BOK R K A B B R GRS K Mg
BRI = Sy bR =i g IX 24 K B YR AR

P X 22— K PR K BT R B R kL
PR WAL TT N B A 7= e TG = DK 7™ SR A
JEIR TR | SRR U £ 240 A il i v 328 1) DX,
RS AR AN P 7 A K A S U AT £ TR
SRR K BRI, e i oY AR 2R R
SEWINS BEL R SRR PEAE T, LA PPl B IR
SEPIXF AR T3 FIOK A ZS B R R S BERL 22 AR A

1 MRS

1.1 5k
L1 {4y
PR FIEF R . HOGHERAYREL % ( Daphnia

WimBEH: 2015-01-13; fEITHHER: 2015-05-14
ELWmB., B X & & 2 oF 5 & BB (973) W H
(2013CB127405)
EERIN . R (1990 ~ ) 2 A gt A, 5 7 o Rl
HIR SRS E-mail ; chenynm@ 163. com
# GHIHEER A E-mail ; Lingyuanh@ aliyun. com



10 18] WRIEAR A% SRR R RN BE LI Y A MR MEA R 3893

carinata ,De ) AR KM KL JRFR SR 4R T 8 PR =k 2
X A SRR 2 22 ACIRMEAE 8 | 2liqb, RA5 5 s b
ARk, B A T V4 R K 5 0% IR PR 5 27 e 7Kk 52
.

FE(20 £0.5)°C, S 12 h-d ' AL
1200 IxFYZ51F T, I BESUBE B SR K5 K
&, B H 0800 5 M e i) & A B 3 (2 x 107
AemL7")  E 4 d B
1L.1.2 5K

PRUETEY) () F B 7K A 1S06341-1989 A T 45
K VAR (a7 BR B 1 7K ) 0 W L . 0. 294
g-L" CaCl, - H,0, 0.123 g-L™' MgSO, - 7H,0,
0.065 g-L~' NaHCO,, 0.006 g-L~' KCI, %5
AEMA(20°C) WL BT /KECH],pH 7.5 ~7. 8,DO
=8.4 mg-L™", {1 mol-L™' ) HCl 5% NaOH 7y
pH % 7.8, & 24 h J5{#H].

1.1.3 52

BRI A AR B ROKE S A R L
(80 = 1) CHET, Byi%sd 2 mm i, F#REX 100. 00 g,
hn2: 877K 800 mL,37°C /K 1241 24 h, i 0E, E
5% 1000 mL, AL B 5T & vk B 100 ¢« L1 B
HZEZ M (CRE) | BT 4°C UKAH BEOCIREAE. BES
P 7 R K 2 2 2 B HPLC W 5, G 2B W i o & &
(total alkaloid, TA) & 176. 1 mg-L~". Hr, /NEE
i 101. 1 mg-L™", ¥ % i 28.7 mg-L~", B 5T
26.6 mg-L~", F/NEEGH 18. 1 mg L', Z54R0% 1. 6
mg-L7".

1.2 gt
1.2.1 CRE XFPEEIEE 2l A8 ) S ARG 15

TEZ R TAS B0 () S AT AR 2 IRk, S Hevk:
WEAb R A el R 1. 87, IR E 5 b
4 (CK)0, (A)25, (B)47, (C)88, (D)
164 mg- L") CRE , %A BRA S F &4 BP0 0
0.044 . 0.082, 0.153, 0.285 mg-L~". i{IEH 5
K, A 3 AN K.

RIRTE (20 £0.5) C &M F AT, Jek L%
£ 200 mL PIAREK HFEYE 3 YK, B S min, B4Rl
PLIEEH 10 HpELE, BT 100 mL ZBREE R CRE
W 7E1,2,.3.4.5,6,7,8,24 48 h WEK
11 B MR G L.

IR B 32 AR Ry . AR Sh IR 15 s,
AR REFVKIE 20 ( RVl A AT iE 30 ) 5 FET I WrbR
W BEAR UL A KR, 5 5% 5% o) 45 4% TS AT ] S
7O ARSI 4 1k M, LA R R R

1.2.2 CRE XfFEZREEEIER
TR AR | ISR | I A K e ) T Ak Y
[ 1.2.1 7. RPAg 2 BEMLIRE 3% 10 K, & F 100
mL A FVEFE Y CRE B, 1200 LoOGIREE SR 3 h.
SRIG BRI A A A KRR e e e g
(1), BHERN 5 min J5, 761 200 KOG, 49034 10
min, N5 6 min G, B:FE 1 min 1052256 X N 7K
EEH. R EE 5 w3 Mk,
1.3 MEFER SXOTE
K& 15 24 b R 48 h (12 BOsE vk A
VK B0 32 B4 0 f e B RIS ) 5 JKiEE
YEFEEL( phototaxical index, 1) fHE AR IR,
;- U-L
P U+M + M, +L
Kb, U U KK EEG M, M, XKL
M, 5 M, IXEZKEEL Lo L X 7K AL

IO
N
+ I 1
——————1 uan
. Btz
—Vﬁp-fﬁaiﬂﬁ&ﬂ
It
W -
M,
T o
I’ [%]
. -
A -l
‘% S 2
O O O O O

U, M, M, LanlfRFRumese s ik,
S RO N L O 18 1T 5D 0 3 g B
E1 KRERITAMLEE
Fig. 1 Setup for quantification of Daphnia’s photoaxis

behavior in light tight box
1.4 Bt
FHHGHE 5 FC AT LCy, A ECy. Excel SR 5
BRI TIATT L, SPSS 17. 0 S HEAT 7 2240 #T
Z 0 R Duncan 325, 8 & K150 0. 05.

2 HRE5HM

2.1 CRE X 7KiE A1 R0
Z2 1 "] WL, CRE ¥ 5 /K IEA7E 15 R 2Z 8] /77

AR AT T y = A, - — 2R

1 +ed




3894 o

B 306

#1 CRE XMEZBEFEETRAZME

Table 1  Effects of CRE on the mortality rate of Daphnia carinata
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Table 2 Effects of CRE on the movement of Daphnia carinata
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Fig. 2 Effects of CRE on the phototaxis of Daphnia carinata
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