)
EF0E 5 2L 4

: 519 % 5519 2024 4E2 A
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 19, No.1 Feb. 2024

DOLI: 10.7524/AJE.1673-5897.20230928002

O, 2RI, Sk ARl S ORISR FCIRIR 5 55T 1 fa &l 0 W 22 % B # b T]. 28 S #H# 41,2024, 19(1): 40-53

Ma D D, Li S Y, Zhang J G, et al. Developmental neurotoxicity of anesthetic etomidate on zebrafish larvae [J]. Asian Journal of Ecotoxicology, 2024, 19
(1): 40-53 (in Chinese)

REFKEKEZFSHDBEYEHELZTSN

DR, FRA, KAMY, BAKT, AAKD, EE2 FRE, W0
¥R, B AR

1L EFHERFARERRAN ) AL NFFEERRLL2ERLBE, FO i EAEXREER MR TR EALRE, N
510006

2. HE B S K F IR FE R, )M 510006

3 AEERERBEAFQERESLRE AP, R B BRI EN S Z4F 828 %E 7 M 510230

I %s H #7:2023-09-28 SFBH:2023-11-23

FEE . MIEPKES (ctomidate, BT)ENG IR LW B FHVEBRBEF . ET K 39925 300 5 b o 1 £ S BN BRI T W NN 60 82 65 25 67 TR 2
N, {H ET XS0 pfr 2 s AL M AR 2. EASCH, 2 hpf (hours post-fertilization) ) B 55 f1 i it 7% #5 T K R Wk JE ET
(0.010.0.091.,0.501 .9.400 .84 .31 1 6644 pg-L™")Z 168 hpf, il /4T ET MDA AT R8N ARET-U KL
t i (dopamine, DA) y &3 T 2 (gamma aminobutyric acid, GABA ) A 56 5L [R5 S ik K SE AU B2 | BRAS OG5 T fa 4 £
M2 KB, G5RFEV 6644 wg-L™' ET 1K 48 hpf F1 60 hpf BT iR AR L2, 0.091 pg-L7' f10.501 wg-L™' ET i
5168 hpf Zh a0, 0.010.0.091.0.501 .9.400 .84.31 1 664.4 wg-L™ ET 34K 48 hpf IRJGIEIE4>, 0.501.,9.400 .84.31
16644 pg-L™" ET R5% 51K 96 hpf RG>, 0.501.9.400 F1 664.4 weg-L™" ET 1K 168 hpf IRIG IS,
0010 wg L™ ET {2 T RINANMEI T, 1M 664.4 wg L™ ET #0l T RINANMII T, 47 0435878 , ET g vk J 25400 il fk g £ 7
Mo 0091 pg L™ ET ME5RNUFEpKkAT M, 11 6644 wg L™ ET WEIWEKAT N . JF H ET DIV BRI 7 =0 S 808 AT 38,
qPCR /- Hr4s R RV ET 3 18T DA F1 GABA 38 [ HH G SE R i) % S 2 ik K T e vk B BT S 381 o) T 30 2B 56 R
SR FIRIKOT . IXEELE LRI BT X R & P50 B ] W 1y sl 208 B # k.

KPR RITORER ;BT M R BB BTl

MEHE: 1673-5897(2024)1-040-14 RESES: X1715 MERFRIZEG: A

Developmental Neurotoxicity of Anesthetic Etomidate on Zebrafish Larvae

Ma Dongdong'?, Li Siying'?, Zhang Jinge'”, Lu Zhijie'”, Long Xiaobing'?, Huang Zheng'?,
Huang Chushu’, Liu Xin®>*, Shi Wenjun'*" , Ying Guangguo'??

1. SCNU Environmental Research Institute, Guangdong Provincial Key Laboratory of Chemical Pollution and Environmental Safety &
MOE Key Laboratory of Environmental Theoretical Chemistry, South China Normal University, Guangzhou 510006, China

2. School of Environment, South China Normal University, Guangzhou 510006, China

3. Anti-Drug Technology Center of Guangdong Province (National Anti-Drug Laboratory Guangdong Regional Center), Guangdong
Provincial Key Laboratory of Psychoactive Substances Monitoring and Safety, Guangzhou 510230, China

Received 28 September 2023 accepted 23 November 2023

EETE [ 1 AR IS VERII H (42277268 ) 5 I AR FHTE 0 IR W 0 5 22 4 T80 S 30 5 W9 S5 4299 1 (2020B22101007)
F—1EE . DHMH01991—), B g4  WF9E 7 10 AR S 5 2%, E-mail: dongdong.ma@m.scnu.edu.cn

* JE{51E#& ( Corresponding author) , E-mail: wenjun.shi@m.scnu.edu.cn

# H[EE{E1E# (Co-corresponding author) , E-mail: 87541944@qq.com



551 1) THHRMRAE R R AR FE IR RIS T B 1 f 4 b 28 5 1 21 41

Abstract; Etomidate (ET) is widely used as an anesthetic in clinical practice. The long-term use of ET can lead to
negative effects, such as decreased consciousness and cognitive impairment. However, the developmental neurotoxicity
of ET on fish remains unclear. To address this issue, zebrafish embryos were exposed to ET from 2 hpf (hours
post-fertilization) to 168 hpf at 0.010, 0.091, 0.501, 9.400, 84.31 and 664.4 pg-L™'. The physiological
development, behavior and cell apoptosis, and transcriptional expression of genes related to dopamine (DA) and
v -aminobutyric acid (GABA) pathway were detected to investigate the developmental neurotoxicity of ET. The
results showed that 6644 pg-L™" ET decreased hatching rate at 48 hpf and 60 hpf. 0.091 pg-L™" and 0.501 pg-
L™ ET decreased body length in larvae at 168 hpf. At 48 hpf, 0.010,0.091, 0.501, 9.400, 8431 and 664 4 pg-L™
ET increased malformation. 0.501, 9400, 8431 and 6644 ug-L™" ET increased malformation at 96 hpf. Additionally,
0501, 9400 and 6644 pg-L™" ET increased malformation at 168 hpf. The 0.010 wg-L™" ET caused cell apoptosis in
the brain, while 664.4 wg-L™" ET inhibited apoptosis. In addition, behavior analysis indicated that ET inhibited
touch behavior at all concentrations. The 0.091 wg-L™" ET enhanced swimming behavior in zebrafish larvae, while
6644 ug-L™" ET weakened swimming behavior. ET increased anxious behavior in a concentration-dependent
manner. The qPCR data showed that ET up-regulated the transcriptions of genes related to DA and GABA pathway

at low concentration, while ET down-regulated the transcriptions of these genes at high concentration. The above

results indicate that ET has significant neurodevelopmental toxicity in early development of zebrafish.

Keywords: etomidate; zebrafish; developmental neurotoxicity; behavior
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1 ## 57 % (Materials and methods)
1.1 FEAUAS AL 7]
L1 FEES

Applied Biosystems™ QuantStudio™ 7 Flex SZHf
FE & PCR 1% ,NanoDrop 2000 # i & 43 Y66 1144
W T FE BB A7 BR 2\ ) ; Nikon SMZ745T 104 ¥
B4, Nikon Eclipse 501 1F & ¢ W i 204 T )2
R A PR/ 7 ; Zebra Cube H h 4k B 5 47 K 43
Br Z4:04F ViewPoint 23 ) ; XEVO TQ-S 8 =i 2L
AR T H3 56 = H 0 AT ER 5K 5T 3% A (UHPLC-MS/
MS)t+ Waters A ],

1.1.2 SERAH)

HHERBRET , 70120 C,H N, 0, , 7374t 24429,
CAS 54 33125-97-2, 4li & = 98.6%), 3 T WK Mg
(MT, 4> ¥ C;H,,N,O,, 5T & 230.26,CAS 5N
5377-20-8, 2l JiF =98.6% )34 [ At s B SR A
FR/ZN 7] — H 5L B (dimethylsulfoxide, DMSO),
HPLC 2,40 >99.9% , 4 T Sigma /A F], RNAiso
Plus HiScript ® Il RT SuperMix for qPCR (+gDNA
wiper) JZ % 5% i ], ChamQ Universal SYBR qPCR
Master Mix ¢t &€ & PCR 25 4 3L T 5 5T o5 M
YRR A RA R, MR4E 1SO 7346/3 FrifEld
FIOEHA R, MR R .294.0 mg- L™ CaCl, -2H,0,
1233 mg-L™" MgSO, -7H,0.63.0 mg-L™" NaHCO,
5.5 mg-L™" KCl, Bl 5¢ a , KB R fL kL
1:5 Mk, <24 h J5, 877 pH H(7.8+0.2),
TIRE RS,

1.2 BEE 4] 5 K 7 68 5000

AB it R84 B RAEBE ) £f1 (Danio rerio) HAE R
ISR T AR A8 2 i 1 ) RN A ) 2 4 52 0 = 4
it SRR S A eSS R g Yk 2 S H A
FEUGT B0, IR R R A P IR FARAF
TP 3 d He—VOK, KBYEIFIRE ST 80% ,pH I
FFAE 7 ~ 8, AIFRCHE R I4ERF 14 h : 10 h, Q28+
1) °C, FREIET— K ME L 2 S 2 B £f ik

ABED L & bl 8, 55 2 KE ROGHIBETT
FEON, FRER S UG WA K IR R IRIG T R R

HRAIE ET I R MR BE (230 g L7 B fn
ET BRI EE (2 mg- L)V ET 328 847 2 10 i v
JEO3 pg-LH™, ¥ ET IRHkE R 41.0.01,
0.1.1 #1110 pg-L™" BT miREREFE 100 pg-L™'
1000 pg-L", LIKIERIXIRAL, B ab LA 4
AT, A PAT R S AW 0.001% (V2 V)
() DMSO, fifi FH 2 L BEMRath A7 2 88 505, B4 bedr
HA 400 IRIG AN 2 L BRI, BEREH—k 2
#EW , M\ 2 hpf (hours post-fertilization) - i % £ % %
% 168 hpf, ZEEE IR F1FN L,
1.3 fb2#5r#r

T INE R BRRCP ET BSE PRk B, B 0 ik
Jifi % % 72 hpf B B4 A7 i KRR iR 4T 1k
2OHT, TR 24 h WHh—k, HIk, 5
P60 58 R VR (T, )RR R B 46 2 R VLRI (T, )3X 2 B
6] 5 AN AT B 500 mL K KE B AL BRA A 4
AT, FBRARIE B % R0 EES 0 R R
H ET AT AHZE MO 4, J7 75 {8738 40 R . 500 mL
IR ARE OIS , 7K FEFOmA 25 mL H
FEL(HPLC 2%, Merk); fif FH 3¢ B8 21 AE (0.7 pom) i
TEAKAE 2= 0 s B K BE I 50 wL INARZEFT
BEAE(1 mg-L™"); $841 )5 ,500 mL 7K REZE 18 i [ A0
U (Oasis HLB,6 mL,500 mg);#&J5 ] 10 mL £
1% ZR(HPLC 2%, Merk) Ut M [ AH 2 BOH: Fh i) ET
AR T R W, I 0.5 mL FE (HPLC 4,
Merk) 5 %, & J& # F| LC-MSMS (Waters, XEVO
TQ-S,USA)/+# ET SEFRH S,
1.4 KB

I R R IEAL A 0 AR TR AR R T VT
i BT XFBE S kA /i, (AR S f B X B
DAn gt AT AT LB (n=4 , 3% 48 4hfa), 435
£ 48 .60 .72 Fl1 84 hpf 4t 15 ot E AR 4351
FF 48 96 F1 168 hpf Fiit 3t Sy, WL &
gitnge 1 fron, 7E 48 hpf, i 5% B 5 .0 & (K -
min~'), 7E 168 hpf, FI| AR i i e 46 11 B 5 £ {4
KABET- 2%,
1.5 17500
1.5.1  fbfilf 52

£ 48 hpf, G5 TBE D fa iR G Ml Alf 520, Rif— K
W L NAEAEATREDLIL H 15 PR R (n=4, 3% 60 i
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AI3E Bl N, 1 48 hpf SR FH BE 5 £ &)y fi il )52 1o
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1.5.2 W#KATH

£ 168 hpf, X BE Lt 4l e kA T b A7 oAt

HI— R L WEEASPAT AR h AL EE I 12 454
(n=4,3% 48 ZKahfm)ik A 24 Lk, HANFLEA 2
mL BRI — 550, REFERE8+1) C, JamE
WIZERE 14 h: 10 h FAFFARENH AT, AT
G T T A X BE L A1 & £ A 3 Tk AT R R T
17 HIERAE 9:00 am—2:00 pm Z [A] FEAT™ 4T
R BT F G800 BE H £8 1 AT L Sk 25 min, S5 5 i
145 S min 3&E W 10 min OGP K] A1 10 min
R, BRE T Y P S R UK R [R) 52 SR AR
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®1 HOEBFEETSEN

Table 1 The grading rules of zebrafish malformation characteristics
B R W RIS ¢ iliy) A W oA W
Lethal deformity Score Sublethal deformity Score Others Score
B 3 N Y4 ) i T W ) |
Congelation Eye development Craniofacial anomalies
K 3 BRIR 5 Dok 22 )
Hydrops Pigmentation Bradycardia
ok 3 MR TEAEER ) R |
No heartbeat No blood circulation Swim bladder deletion
e 3 T 5 B 3 |
Severe deformity Spinal bent Tail tip up

7 : 51 A Beekhuijzen 2| Li %3] Panzica-Kelly 2544

Note: Refer to Beekhuijzen et al., 20158); Li et al., 2018%); Panzica-Kelly et al., 201044,

x2 MBERFITS RS
Table 2 Touch response scoring system

W 14
Score Behavior
Xof il sz o AR e Dk B e e Rl AR
5 Fish quickly swim away from the source of the touch,

move across the diameter of the well

4y A6 3 B e, WDk AR b £
4 Fish react swiftly to tactile stimuli, which can lead to

extended periods of swimming and disorientation

SR B, Tk i e
3 Fish are slower to respond to touch

and swim a shorter distance

A R TR RSN R
2 Fish flick the tail in response to touch,

but do not swim
X bl V5 AT SN
Fish do not move

TE P4 2551 A Stanley F01T,
Note: Scoring system refer to Stanley et al., 20091,

1

1.5.3 JEfmbErT>

sl v AT R R TR AN fa S AR AT W Wy
R 7E 168 hpf, XFBE fo 4l ok il PEA T R i 4T3
Bro BI— KB B PAT R REALEE R 12 554 fa(n
=4 3L 48 F4hta) A 24 fLBCH, BN LE A — 4
2 mL BRI, RS IE P A A AR
FRI] b LR G A — AL 20 B v FE AR 45 A 1 358 4
PIFEL RSN, & fn B FL rp B0k B S L A
TREDK R B /R UK B B 2R, &) Ui UK R [R] L B8
471N ik B S S [0 A B Tk A i) s
1.6 4T Hr

1E 168 hpf, WEAFATRENLIE L 5 &4l i (n=
4,46 20 Kahfa), Bl A AN 24 LAY
L, BEFLEEA 2 mL APV E #5459 (acridine orange,
Sigma)(5 wg-mL™"), FEiRQ8£1) °C, 4 1r w4
YL 60 min J FIRIGES SR MF VESh 15 WK, U
FBRER B BERF S BEAR A 0.02% MS-
202 IR, B T 3% H 2T 4k 2% [ o A i )44
o, FHIE B 28t 3 8% 40 B8 4 fa 3k 36 28 6 R Z,
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Image J BRAFHAT IR EIE
1.7 FEPEE Ao B

AR AR RS2 i & 2 i ik A TRE AR
4 RNA $2H cDNA & A SE I 926 & & PCR 73
Br. BAKGNTF .78 168 hpf, ASFATHEHLILEL 40 4%
#fi(n=4,3 160 5% f0)F| 24 1 mL RNA Later
BT, ] Trizol YA $2 B4 L ) RNA, i
43566+ (NanoDrop 2000)ill %2 RNA £ 51 75 260
nm F1280 nm [KIMWIEAE , LA RNA WRE A, /As
M LTS FEIAE 1.8 ~2.03 ZA), AR 7] & B i 4
iy B FH HiScript ® M RT Super Mix for qPCR
(+gDNA wiper) i % 5 i F & 1L cDNA, 764 T4
YRR ) Iy A R BB G s 9 51 #1 H]
Primer-BLAST ( http://www. ncbi. nlm. nih. gov/tools/
primer-blast/) 73875 | 1) 045 554k

SR HEANE BNk 3 s, 96 = PCR
S M 1 Applied Biosystems™ QuantStudio™ 7 Flex
5 EibAT, RBAR R B 20 pL, 145 6.7
pL DEPC 7K 04 pL Eii#5147.04 wL FiE5 147,10
wL ChamQ Universal SYBR gPCR Master Mix #12.5
L cDNA Bitk, FASE S5, 7E 95 C x15 5,60 C x
60 s JEAT 40 NHEFR, BEh N 2 5K RpLI3a,

Actin-B Fl EFl-o iR AEH 82 2P 3 AR #E 57
FEIR IR 1Y - S5 (B 6 A 58 o B Ar 3 R R A7 00 —
fb, SRHH 2789 ik ot B bn 3t B B AR X ek
1.8 Hdlasrtr

ARWFFEHAR R SPSS 25 Se it #4722 Sk
53, Origin 2023 1Tz, FI R R 7
#4311 (One-way ANOVA)H ) LSD £ 5 A/ #r
WEMZES, P<0.05 KW ET Z 4] 5 X4 > 1]
FETE R EVEZE T o AT A S5 R L (E 45
HE2ZFRIR

2 458 (Results)
2.1 BERUWE

FRER SRR 24 h TR B R, IRFEIK R R R &
72 hpf FEAT R IR E N &, W T, 1 T,, BF[E]S
FRER W EALREIN , S5 AN 4 PR BT B9 SE PRk &
TE T, B2 5 2 SOR BT 76 T, M9 SE PRk
FEAK T 090% ~62.1% , TEZ:HE 24 h N ,ET ¥y
Ve BE 435124 0.010 ,0.091 .0.501 .9 400 8431 Fll 6644
pg-L™' . ET MSEBRREEAE T, BZIL T, BEZIME, X
FIBEE T BT W PR 7E 55 58 25 20 2% Th1 ol B 1) £ 1A 3%
SEUY, BT RESE BT BRapR it Wi s R

*3 AT PCRAMBIERSIMFTIE

Table 3  Primers used for real-time qPCR analysis

A HFE EHEFESIGE ~37) TFUHEFEHIGE ~37) K /bp

Genes Gene No. Sense primer (5’ ~37) Antisense primer (5 ~37) Product size/bp
B-actin® AF057040.1 TCTGGCATCACACCTTCTACAAT TGTTGGCTTTGGGATTCAGG 93
RpL13a* NM_212784.1 CCCTTCCCGTGGATCATATC TTTGCGTGTGGGTTTCAGAC 208
EFI-oa* BC064291.1 GAGGAAATCACCAAGGAAGTCA AATCTTCCATCCCTTGAACCAG 147
thi® NM_131149.1 AGCGAGCAGATCGTGTTTGA CCTCCAAGCCATCCTTTGGT 178
slc6a3® NM_131755.1 AGACATCTGGGAAGGTGGTG ACCTGAGCATCATACAGGCG 151
drd3 NM_183067.1 CCAAGGCAGTGGCAAAGTTC GGATCACCTGCTCCTTGCTT 140
drd2a NM_183068.1 TGCTCTCTGTGTGATTGCGA GCATGTGCGTTTGGTGTTGA 151
abat® NM_201498.2 GACAATCACGCCTCACCAGA CAGAATTTGCCCGTTGCTCC 116
gad2® NM_001017708 2 GCTGGAAACGGCAGTCAAAG AGCTCTCGGCTGTAGACTCA 172
sle12a2 XM_021479152.1 CAGGCCACAGTGTCTGGTGA GCGCACATGCCCACATAACA 112
slc12a5b XM_009304148.3 TTGAGGAGGAGATGGACACTAGT CACCCCAAGGATGTTTTGAAGAC 200
slc6al 1b NM_001007362.1 TCTTCGACTATTACTCTGCCAGC ATATCCGATCATCTCCTCCAGGT 125
p33° NM_001328587.1 GGGCAATCAGCGAGCAAA ACTGACCTTCCTGAGTCTCCA 197
noxa* NM_001045474 3 TAGGCTGTTTTGAGCCGTGT ATTGGGAAGTGCAGTGGGTT 97
casp3a‘ NM_131877.3 TCGGTTCTCGCTGTTGAAGG AGTCTCCGTATCCGCATGTC 101

TE:* 51 H Shi P80 5 [ Tu %598 ¢ 5] [ Cheng %11,
Note: * refer to Shi et al., 20185%); ® refer to Tu et al., 2020]; © refer to Cheng et al., 20064,
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FT4 RIEWREE(ET) EREXE AR Z REMELNRE
Table 4 The nominal and measured concentrations of

etomidate (ET) in the exposure experiment

S B (g L)
Measured concentration

2 e PE(pg L)

Nominal concentration

Apg-L™") Apg-L™")
Ty T4 Average
SC 0 0 0
0.01 0.013 0.006 0.010
0.1 0.122 0.050 0.091
1 0.623 0379 0.501
10 9.693 9.108 9400
100 8842 80.21 8431
1 000 7023 626.6 664 4

1 SC FRRIE RN IRAL; Ty Al Ty FORIUHERT[R](0 h 1 24 h); 52
WP (n=4),
Note: SC stands for solution control; 7 and T,, represents exposure time

(0 h and 24 h); measured concentrations are given as mean (n=4 replicates).

2.2 kEEM

WE 1 iR, ET S8 0 R AIPET R ) T0
EVEREI . 6644 pg L' ET 5% 53 48 hpf 1 60
hpf IRARIFAL R B 1A (] 1(a)), 0.091 pg-L™ Al
0501 pg L™ ET T35 5 4 fa f K B S FEAR (&

1.07 (a)
%g%l L _T_I
S 08=or s #
e 8 B! pel!
a4 2 0.6HEmI0pg L
Eo "m0
= 1 pgL
pags oat™
=
0.2} *
007860 72
K I WA pf
Time of post-fertilization/hpf
4.0r
é ©
£ = 38)
EE=
e,
.%f 3.6 == * %
S
S5 34 ES @
N
2 32}
Q
m
3.0

TS SO F§
WEE/(pg' L)
Concentration/(ug- L")

1(c)), 4l 2 fros, ET %5515 5 D 0K il
SR RE K b B AT A M AR A i AR . 7E 48
hpf, ET Ab 3840 v BT A e 32 1 Jnd 2 388 R i e JE3°F
53 2(b)), TE 96 hpf, Fifi & 7 58 W B2 10 7 i , B IE
PO AW ETF,0.501 ,9.400 . 84.31 Fll 664.4 ug-L™'
ET 8B 5 w2 B3 L FH (K 2(c)., 7 168
hpf,0.091.0.501 1 664.4 pg-L™" ET [Al#ft 805t
WP 2 LB 2(d)),
2.3 HBWITH
2.3.1 HXizd fikhifiz sh K T

ANFEREE ET 2 82 IR G 0 il ilf B 1 45 S an & 3
Ji7s o ET iy Ab 34 34 5 25 P A% 48 hpf FEHG (Y firk
ilf 52 17 FEEREE (11 3 () flilf i 7 PP 43 3R G i DL 3R
2. 1E 168 hpf,0.501 wg-L™" ET S35 & fa i bk ik
JF W T (R 3(b)),664.4 pg-L™' ET S8 10
T UK BE 25 A VK R i 2 PRI (BT 3(b) T 3(c)).
2.3.2 fEIEfTH

ET Z#% 2 168 hpf, X 5 5 0 &)y £0 fil Pk 47
O3, G5SR4 FTas . fE 168 hpf, 555 R4 EL
e ET(84.31 wg-L™ Fll 664.4 wg- L™ )AbHE 4 7E
RS T 0 351G KT Ay A0 AR SN DX 3k g Ui Dk B ]
FEL (] 4(c)).

200

(b
«© 180}
s e
L =
< = 160 i
B ] g ? -~
% 2 140f I
vl
-
100~ : : L : :
< Q-Q\ NI
WeRE /(ug- L)
03 Concentration/(ug-L™")
1@
o X
£z
S 202t
= o !
2 lpoi= #
g
)
=

o
=)

<& NSRRI
WS/ (ng- L)
Concentration/(pug L")

1 ETHEEXNHEEHEMUE(a),0E(b),E&K(c)FIETE(d) PRI
7E :hpf %7K hours post-fertilization ; 5 X BB ZH FL 55, * P<0.05,
Fig. 1 Effect of etomidate on hatching rate (a), heart rate (b), body length (c), mortality rate (d) in zebrafish larvae
Note: hpf stands for hours post-fertilization; compared with the control, * P<0.05.
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Fig.2 The etomidate induced malformation in zebrafish larvae
Note: Visual images of zebrafish embryos and larvae at 48 hpf, 96 hpf and 168 hpf (a), Malformation score in 48 hpf (b),
96 hpf (c) and 168 hpf (d) of zebrafish exposed to etomidate; compared with the control, * P<0.05.
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Fig. 3  Effect of etomidate on touch responses (a), total swimming speed (b) and total swimming distance (c) in zebrafish larvae
Note: Compared with the control, * P<0.05.
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Fig. 4 Effects of etomidate on thigmotaxis in zebrafish larvae

Note: The experimental procedure was performed in two steps including acclimatization and visual motor challenge in the 24-well plate format that

each well was divided into outer zone and inter zone (a); the percentage of total distance moved in the outer zone in zebrafish larvae after etomidate

exposure (b); the percentage of time spent in the outer zone in zebrafish larvae after etomidate exposure (c); compared with the control, * P<0.05.
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Fig. 5 Apoptotic levels induced by etomidate in zebrafish larvae at 168 hpf

Note: Visual fluorescence images of zebrafish larvae (a), (b), (c); fluorescence intensity in the brain of the larvae at 168 hpf (d);

transcriptional alterations of genes related to apoptosis in zebrafish larvae at 168 hpf (e); compared with the control, * P<0.05.
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Fig. 6 Transcriptional alteration of genes related to dopamine (DA) and gamma aminobutyric

acid (GABA) signaling pathway in zebrafish larvae exposed to etomidate at 168 hpf

Note: Hierarchical clustering analysis of qPCR data from the DA and GABA pathway (a); transcriptional alteration of genes related to DA signaling

pathway in zebrafish larvae exposed to etomidate at 168 hpf (b); transcriptional alteration of genes related to GABA

signaling pathway in zebrafish larvae exposed to etomidate at 168 hpf (c); compared with the control, * P<0.05.
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