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Improving the Accuracy of Zebrafish Alarm through Multi-point Water
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Abstract; In order to improve the accuracy and stability of zebrafish in actual water toxicity
monitoring applications, an improved experiment was carried out. In the study, an aluminum plate with a
1 ¢m diameter hole was placed at 3 c¢m left and right of the monitoring breeding box to change the
diffusion method of pollutants. At the same time, the frequency conversion voltage was added to the left
and right of the aluminum plate to form a stable electric field and stimulate the zebrafish before and after
the poisoning reaction. The results showed that in the multi-point water intake mode, the pollutants could
diffuse into the breeding box more quickly and evenly, and contact with the zebrafish. The alarm was
about 10 minutes in advance and improved the sensitivity of the alarm. A voltage of 10 V could be
selected to stimulate the zebrafish after the poison exposure every 10 min, and the stimulation time was 1
min to check whether the alarm was true or false, and improved the accuracy of the alarm. Intermittent
10 V electrical stimulation was set between 0.5 — 1.5 h after exposure to the poison. If the speed and

turnover behavior of the zebrafish was significantly lower than the blank, the alarm was considered true.
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Fig.1 Schematic diagram of experimental device
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Fig.2 Changes in speed and turnover of zebrafish under

normal and multi-point water intake conditions

ERHKEM RS M7E0.1.0.5.0.75.1.2

.« 44 .



www. cnww1985. com

XNEE,F: %5 KE 55w R IR G D &R L 64 A

%37 % H%TH

TU # Cu®* 58 & it T B B B2 21 Cu®* it A et ]
AR (69 £3.6) . (30.3£2.5) (23 £2.6) (12 =
2) (6.7 £1.5) min, Iiff£ 2 S K 55T B 5y £ B
T E] Cu®” [t A B2 5 R (57.7 £2.5) .
(17.7+2.5) (8.3 +1.5) (1.7+0.6) (1.3 =
0.6) min, B 2 g a7k J7 20 B 2 48 ] 5 J 0 Cu®”
YA ) SR O] N T A o 910 g ol N LA S
H10.75 TU iy Cu® " 58 K Wit N AR e Wtk , vl AR
HTRAE 15 min $R3% KK Gi% 1 3 5 #1505 i il 22
Bt ] o T L BRE T £ SR ) R vk Cu® (0.5,
0.75.1.2 TU) %8 J JPr38 5 HAF 2L 15 BR B[] 7 P A
HEK I R WA FTAIRL, 4351 (75 £5) ((45.3 +
5).(32.3£2.5).(22.7 £2.5) min fl(66.7 +
2.9).(33+3) (20 +2) (10 £2) min, X JG %
IAE 2 s itk O 2T B A0 8 25 G ) Je Rl
BR A sf )2 LU E 8 7K 5 2R 20 10 min 245, 1A
HJF PR 2 itk 7 = 15 ey o] DL PROE 3 5] 1
PR FRFEAG v 5 B e fh, DA T 408 R 4 e ]
S AR BRI A] , 1 380 £ Aij i 7 4 ey 4 o R U
T HE
2.2 HIEBERHEMHEE

L EK T, 2 ~20 V ASTE 58 FE 1) 55
S FCE 5 7K BT 15 s B H 0, IS HL s
R ARG . 25 RFRW L FE2 V i EHICT , B
Efa s IR S IR s T A T A I B AR
A, S R EE IR R A (4.67 £0.09) em/s
(1.07 £0.12) &/s(WLEI3) . 75,10 V i HH3%
T B AR R O IE SO BB R, H
IR BRI E IR B KER IR A
JFEARL (438 RT3 K, e K FE 73 535 3 1 (6. 92 +
0.16) . (8.08 +0.24) em/s, g KEERAFHILE] T
(1.87 £0.115) (3.13 £0.116) /s, 7E 15 V H
FERCT , B0 £ Je Kl B 5 1 35 3 2 43 0l oy
(7.69 £0.42) (5.97 £0.39) em/s, e KLk 5
PR AR (1,73 £0.11) ((1.39 £0.08) ¥K/s,
BOEF 21T 00T Ay B 3 R (HAEX F 5,10 V
FA, H P SRR, 3 RN BT I R R . 720 V HL K
ST, B S £ P PS8 R 7 U I L T W S
R, B R 8 - 2 3R 3 ) A (0,93 £0..05)
(0.58 £0.09) cm/s, fe REGR TR 53501 R A
(0.33+0.11) ,(0.23 +0.05) K/s. HUILATHI, 55
IRBI AL e A FE T AN B S X BkE 5 £ 174 SR

BELh (R ANH] 2 VR 3I, hEF 20 Vg HL
JE B0 £0 700 Ik B) 25t B2 BRI B4 . X T
5.10.15 V H He () 80, BROPR 36 #0 7E fi) SCRT S Y
AL YA AL AR A B S0 25 5 (EAE LA L 10
V' HL AT 5 A ) s B AN vk AR AL T 2 FLAR
FE L HUHRE 10 VAR M J5 IR 5% 158 4 1 e A vl L 39

A
10 ¢ B o oy e
ol BN
2 o4r F
bS]
2 L
0 =l
2 5 10 15 20
HE/V
a. M
4r @R
| KR
=37
PSS
&4
0
2 5 10 15 20
R/ V
b. Wk

B3 EEKRERARBERERBRTHIEREE.
YN VAP
Fig.3 Responses in speed and turnover of zebrafish to voltage

stimulation under normal water quality conditions
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Fig.4 Responses in speed and turnover of zebrafish under
10 V voltage stimulation and normal water quality conditions
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Fig.5 Speed response of zebrafish to weak voltage (10 V)
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