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FEE . ARk, WA PVARAE B8 B O Prm a2 il PR Rt R, B T2 B RRERTE I, S xR B AR AE G A
FHIIRE A R, TP S A Py A K R, WL e ™ A ™ 1 g . TR I, A 0T 5 3 BSUSE 5 410 ) %% €8 e (serotonin, 5-
HT)f% s R4 5 2 fil A B 5-HT 7K-F & #3697 /E B9 SSRI(selective serotonin reuptake inhibitor) 23T #I AR 2 M 25 W 5 PG 7T F1
WAZ VG, BRIT 2 Fh 2% 75 M0 i 20 21 5-HT REM S8 BT R G DI RE RS2, P AR A4S0 Y 75 01 (O. ochellatus) T ¥R BV B (Y IR
PEIT DAL PEIT I P S 58 14 d, WEEMIZH 4N, T qPCR Fll Western blot £ AR M 25 M%) 25 fa i 21 41 5-HT REH &8
ARG RBIRE T KRR Rgm , 45 5R S, 5P 1T RS /il s e il 20h S-HT G RS EZ I AR/ T 75 5%
K ik K55 RN 5-HTRI 5-HTRIB 5-HTR2A SERT mRNA %5 53 /K F-F&A% & 5-HTRI 5-HTRIB 5-HTR2A . SERT %% 11
RBIKEF, BEAZGY R AR Ao . Ak, SR TT S8 VTR & B R B A S-HT fE R n 2 m 2 B 8 T
P AR R 3R 2 P2 4E T i S-HT BB RSB R ThRE A i il RRAAAE RS BU/E A, 4 b 3 ik 1 A 3
FEVTXT TR AR RGN E R, A2 R R, SSRI ZSHTAR 245 4 3l Fa VT Aif 2 FiV T S BR vl s i s fa ik 20 20 5-HT 68
MRS ELYRe S FRF SR ICOERE TR T IE R IR, ™ S a5 @R, ARPRChE— L B AR 259
X 7 A0 A 22 R GE AN RS AR HERL A= AR, S 9 b 245 3 X T 3 A 0 0 g R A A AR (2%
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Abstract: In recent years, the use of antidepressants has increased significantly with the widespread epidemic of

depression. Because of their special activity, they often have adverse effects on the physiological functions of non-
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target organisms, interfere with the growth and development of these organisms, and seriously threaten their health.
Fluoxetine and paroxetine are the representative selective serotonin reuptake inhibitor (SSRI) antidepressants, which
play a therapeutic role in improving the level of serotonin (5-HT) of the synaptic cleft by inhibiting the 5-HT trans-
porter (SERT). In this study, we selected them to explore their effects on the function of 5-HT energy neurotrans-
mitter system in the brain of octopus (O. ochellatus). Adult octopus were exposed to fluoxetine and paroxetine so-
lutions for 14 d. And the brain tissues were collected after exposure. Quantitative RT-PCR (qPCR) and Western
blot were applied to detect the main functional molecules of 5-HT neurotransmitter system, both gene and protein
expression in octopus brain tissue. The results showed that fluoxetine and paroxetine induced abnormal transcrip-
tion of the important functional molecules of 5-HT energy system in octopus brain tissue. The transcriptional ex-
pression levels of 5-HTRI .5-HTRIB.5-HTR2A, and SERT decreased, and the translational expression levels of 5-
HTRI1 5-HTRIB. 5-HTR2A, and SERT increased with drug specificity and dose dependence. In addition, the
effects of fluoxetine and paroxetine combined exposure on octopus brain 5-HT energy system were weaker than
those of the two alone, suggesting that the two drugs might have antagonistic effects on the normal functioning of
octopus brain 5-HT energy system. By comparing their half-life, we believed that fluoxetine had a greater impact
on the aquatic ecosystem. Our results indicated that the exposure to fluoxetine and paroxetine could cause abnormal
transcription of the main functional molecules of 5-HT energy nervous system in the octopus brain, leading to ab-
normal manifestations such as delayed physiological development and inhibition of feeding behavior of octopus,
which seriously threatened its health. This study provided a scientific basis for further study of the adverse effects
of antidepressants on the nervous system of octopus and a reference for the study of health damage effects of other
drugs on marine organisms.

Keywords: fluoxetine; paroxetine; short-arm octopus; 5-HT neurotransmitter systems

2500 IS N 28 B ik S RN I 5 i i R AN
AN g AL . SRT, FEVF 24 EI K N BT
K 22 ol B B K A v AT R D o N Sl A 24
WU RV I 2l W ) v B A GG R A e R
), A5 ER TR R AN By b 2 A PR K AR R R EOAR
Bk A A AL T R ESIRAS DR 2 W E R
RN o T 2594 B e B Rk AR 3 1k i 2
X5 Qe AR (R 7K A A W 1Y AR BRI e 7 A 5 ),
WU AR PRIt KR 25475 B DL BOR oKk AR A
W E R A I A5 O SR A AR AR B2 (R BRI
Z—,
TEPR M 0 €0 i 2 F I i 751 (selective seroto-
nin reuptake inhibitor, SSRI) A3 i< 4 57 P 4% & 28 finh
Hij 5 1ML Y5 2% ¥4 12 1A (serotonin transporter, SERT), /]I
T 5 i T RSEXE 2 ik [R] B2 PN 5-HT A9 E 48 B, DA T 184
IMANLAN 5-HT e B2 i —2K 259", SSRI 2254+
FALFE PG 7T (fluoxetine) | A % 75 7T (paroxetine) | P4

2% (citalopram) , 75 M A (sertraline) %, SSRIs Ay
AR T 20 tH42 90 AR, TR etk
15 RIAE /N K AR s/ AR RE AR RERE IR 7 1T B AT
B (45 SSRIs 748 £ A JL-H4F B & 28 iR i H

R Z BTIER 2 o SR VT R 2 P
1Tk SSRIs (MR FEEZ59)

NZEHEME AR AT B 9 1 B 4% X 50 SSRIs
2t AR R KGE SR R A A AR K,
JEEEE L TE KA B ) HE AR BT K AR T SR 2
AW, KI5 R, FE IR IR LR B i
— B[R 55 K AL B K R RGN ) TR ] v
(%) SSRIs™ , LA AFFEUESL, 15 KA FR T TC LAY i T
B 16 75 K HP A SSRIs 254°, S BOH Rk 25 W 15
SEAIRHR B E AR K AR I BB 7 R
F5E & B, 7 R R At 55 1 — 226 30 T B 30 ) 95 7K HE
JHC TR e b 2 K r 43 ) s 28] S0 7T A i
Y mpu T 5% B HR BE I 0.001 pg-L7' 3 1.3
pg LT T S B R I, K AR PR v o
T E % o 100 d DL, BTG KA
Rfi e F15 , S BT R A7 e T 2R v )
AR K T5 7K HE b R A R K g A i
Hove 3 91 A 0.54,0.929 ,0.056 F1 0.0026 g -
LT A G T W A A R <1 d™
PR WAH DGR FE4iIE , JEF 8k I g,
POTT XA A FRBE A 52 0 1 B2 LU A 2 PE VT 3K
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Sk R BN WS 5E 2 A4 1 K ki A B AL A 2h
FR AT A A 2 020 e RS R AR A B
Wz — , JOHHES A LT HoAh g B AR ) % SSRIs
B Sk RSP 3 R R A TR HE
YRR R TR A RS, B
BBy, Sk B 2Kt 30E T A & ooy
B, WA BT i L S R HE S AR L, R HES R, 5-
HT 52 K4 7 2558 B 5-HT1 5-HT2 ,5-HT3 ,5-
HT4 5-HTS 5-HT6 F15-HT7 324K, HAj, RHE55H
FITNREAY 22 910 % Y 15 RIS T o HES)
Yy 5-HT SZARIS R g AN B0 5 S-HT A2 4455 A o &
HHEMesh b A E MR, BA R RV, 5-HT 78
SR B A pl 28 2R 4 O i I, (AR D I
WA, Wh SRV I K T AERY (R S-HT M Z it
RGN KA AR B Wy i A A N BT v R A
BAE . X T L W0 IR B ISR R B, O ILRE 4R
SR AR %2 5-HT1 Al 5-HT2 SZARH 552, 5-
HT ] 8 35 ¥ e 0 45 132 P W4 s 5527 Bl
P IS SR KPR W A R & A IR &
B 5500 R 40 A 2R HE R e 4, Andrews
SECOR 3 B BKE T R ) B AR Y RS S-HT AT LA
RS RS2 AT, S-HT fEFE 200
2 rh e 21 5 A ], Shomrat 2P0k 5-HT REME
IR 50128 MU DG 28 o0 Z B A 5 AR
i, LA i F < B 2 3 9% (long-term  potentiation,
LTP)f) =

25 LR U AR 2h 23l i 2 A IR RS A
H AR IKAA I 0 v A 35 04 A P fa B i R . AR
2 HHET, T HOMAR 25 Wy K AR SR B2 15 Gt K A= £ W)
fAFRERZ M 50 . FEF UL B3 & ARAFIT R HL
PUIARSEACZAE 25 W PG 7T A 2 76 7T, R 2 Fb
2%} 3 fa N ZH 2R S-HT RE M 20588 5 R SE 52 )
Ry itk — 2 WG KA R 245 4y 15 Y Xk 2 i 2 2 o
Az L) BE AR5 e B LR AR B

1 ##57% (Materials and methods)
1.1 2

FPE T (F132, CAS: 56296-78-7) Fil i1 % 74 7T
(Y0000578 , CAS : 78246-49-8)J T- Sigma-Aldrich 2%
Al KRG TTAAE PEIT T 1% SRR P o i
i FE AW E N 1 mg- L B2, BT 4
CHRAEEH
1.2 SEEeshY) 5 Ak E ik

100 P A: AR I 7 41, O. ochellatus)(HERE

MR [ A TS L B BRI VA s, O R T R
1053 ~ 1245 g; HEMEIRT R 98.7 ~128.1 g, T
HRFIRLE 2 FE K B it b 9 Ak — JA K A AR RS
(60 cmx30 cmx40 cm), YCREE AR 14 h - 10 h,i”
FEEETE(16+1) °C |, B H 2 RIS R H ¥R (Exopal-
aemon carinicauda), YRS SCHRRIA 2P AR
WP KSR R 40 43 5 F 100,50 .20 ng - L7 R
TTVA 100,50 20 ng- L™ A% PG T H AN 100,50
20 ng- L™ FPGTT S0 2 PO TT IR A 245 W0 s v i 4
FRE 14 d, [FIBF B E 1% O FET W 5 58 4 (i 71 0 i
H),10 H - A LR A ES, FEE R S
Ho- ™ WIRBE R W ERRE, 7 24 h H i —
RFEW, W AKARF N 100% TR 52 45 5 e
IR
1.3 RNA #2£ } qPCR

MgCl, # W JRR 5 2 fa )5 i 48 4 Y, R H
RNAeasy ™ 2% RNA fhi# A0 G (L E = RAEY
FARABRA wD HEBUK 41 20 RNA, FF A 45 T 4 1R
WA UL B T, BU15 ~20 mg HLH BT 15
mL B0 T, AT 600 WL vk i T 1) 24 it
W, AR B sh SRR S A1 R R T 513K
W7 MR A, EIRUE 3 min, SRJ5 29 14 000
g B0 2 min ¥ BIERBEHE OB, A%
RFREE G B R RR RS 3 ~5 R,
IREWHER B LR N 12 000xg B0 30 s, {8351k
FEENWR, A 600 wL PEEW 1,12 000xg &
030 s, B AR NI, A 600 pL ¥k
11,12 000xg &5.0> 30 s, {8 FF U IR IR, R —
W, 16 000 x g B5.0> 2 min, 5[ 5% 8 0wk, %
RNA 4lifbi: & Tz 0 &4 4 i RNA Jelies
JA 40 L Ve, 2 IR 5CE 3 min, B 250 30
s, T A5V W B0 R 4l AL /) RNA, R | NANODROP
2000c X} RNA ¥ #1702, R H BeyoRT™ II
cDNA A B & (L = RAEYEAA RAF)
HEAT R s A RO SRR R I L ng RNA,

h T g2 xd w A i S-HT 2k i R SEIE
WIIRE BRI, 2 BIEEL T S-HT #4858 i R 40
FEEINARESS T, BL4E 5-HT $%i8{K(SERT) 5-HT %
4(5-HTR2A 5-HTRIB . 5-THRI1)% | 4 5 A 4" 19 %%
R, 5IYFHILE 1, q-PCR ¥ 8 R H
CFXConnect % %t (Bio-Rad, 3% [#), f# F§ Beyo-
Fast™SYBR Green qPCR Mix ( V2 = KAV AR
AR, HHT 3 WEE LIRS R 2E . R
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x1 3|MF3
Table 1 Primers for Real-time PCR
g 14575 1) HH R 5]
Genes Primer orientation Nucleotide sequence
Forward CATCTCCTGCGAGTCCAAGACATTC
5-HTR2A
Reverse TTAGTAGCCTTCCGTTCCGTTTGC
Forward CGGAAGGCTGCCAGAGTGATTG
5-HTRIB
Reverse TCCGATCAAGGCAACCATGAAGAAG
Jp—— Forward TGGACGGCGAGAAGTGAAGAGG
Reverse TCTAAAGAGGCACGAGCGAAATTGG
SERT Forward AGTCTGGATAACAGCCACCGTACC
Reverse TCCCATCACTGGAACCAGGAAGAG
Forward GTGATGGACTCTGGTGATGGTGTG
B-actin

Reverse

CACGCTCGGTCAGGATCTTCATC

) PCR J57 &7 :95 C FAE4 10 min, #£17 40 K&
W AR 2l 65 ~95 CIERINFRAS, RAEfEih
Lo T BRI S M e S v, SRIREE S B-
actin FUFRIR AT IH—Fb AL H, R 2742 &
5 2H [R] 4% 5 PR AP AN 2
1.4 Western blot 73#T

SRR B e U B 4 i, R RIPA 24 i W
(POO13C, i3 = RAEYH AR A FRA FHIRIUE A
i, LR AT PBS YRS 2 ~3 WA 10 £
ZH SUATEY 224 At W (18 R0 53 9 i A2 1 g
), B B AIIRFRF AT . AR e U 20K
L BCE VK 2% 30 min, %P8 5 min 27—k
TR SE 2 20% ., 12 000 r-min™' 4 °C, B> 10
min, & i, BIH SR F W . R BCA HIFE
IR E(LEE S RAEYEARGRA /)HFITEA
JH M, FF 30 g B TE AT 10% W RN
I TR R BRI LUK A T4 15 K 3 8 11 B2 ) PVDF
AT 5% WA W85 % i B 30 min J5 #6474 C—
PrE B o &, 8 FF R Pr S-HTR1 (ab227165,
abcam,1 :1 000) i 5-HTR 1A (K009515P, Solar-
bio,1:2 000). ft$i 5-HTR 1B (PA5-111905, Ther-
mofisher,1 :500) % Ht 5-HTR 2B(K004123P, Solar-
bio,1:2 000) . %2 HT SERT (ab272912, abcam, 1 : 500)
KN AT B-actin (66009-1-1g, ZLIL =8 1:3 000),
wH , E—t, H TBST s il YAk 3 Wk, SR m
A TBST, it & i 42 R L RS i, 5K 5 min, ¥
3, HPiH TBST #HE 1:5 000 Y L A7 i 47 #5
B SRS INARE & R b 8 5 R 18 HE ) % 0 T i
A 30 min, H TBST PRsilil ¥ 3 W, 285 F A

TBST, BB 0 47 R b AR s PE B, 25K 5 min, ¥ 3
W, TEREZE 0 ECL A WA ECL B Wi 2 A5 #¢
BB EARBUR G TG EIEXUZE PE T4
B HAb W s PVDF 5% 28 P 1 ) [ ik 7
WY 22 2 18], i AR A5 40 1) ECL ¥ Wl FE 40
KN, 1 ~2 min J5, ZRFRM , 55 12 BRI 46
ho RSB R R 52 € 521U 2017 B 5 FE 52
(EPSON, V370), M4 [F] (14 % 't i 6 2 i ' 4%
ko B HEA T RS , PhotoShop & FH s 8 Al
pha(FluorChem E)#Z 4t 73 #1 H AR 1065 E{H
1.5 BT

i 1 GraphPad Prism 9.2 #4784 4347 5 1l 141
ZE RV PE bR iR 223878 . SR Levene Fil Kol-
mogorov-Smirnov Levene 43 546 56 £ 4 1Y 22 55 Pk
MIEZ 1, SERT.5-HTRI,5-HTRIB F1 5-THR2A
) AH XF %% 5% 2% %, SERT, 5-HTRI . 5-HTRIA , 5-
HTR2B.5-HTRIB AN[R) 4 %) £ o % FH 5 42 0 i
XL J7 25 53 B, 98 J5 2%l Dunnett 2 5 KL 56
BER(PE<H 0.05 BN HH G4 E X,

2 453 (Results)
2.1 FPGTT FNA L PGTT X TR Ak S-HT BE #4858
JiT 72 G AH DG HE IR 3R 8 5
2.1. 1 SRVEIT R EE X T AN S-HT et 2834 Il R
G A S SE PR F TR 1 52

M 1 AT%N, 285 14 d 425 5% ,20 ng- L7 4K
POVT R AN SR Y 5-HTRIB  5-HTR2A 3
DR e ik I F 0 B A HL 22 5 HOA I8 3 M (P<0.05);
50 ng- L7 S PG VT B4 ¥ 5-HTRI . 5-HTRIB,
SERT F:F 35 B AKX T X A4 (P<0.05), 5-HTR2A 3
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il Eitd %18 %

2,
¥

PRI TR I 0 B2 HL 22 5 B 1 3 P (P<0.01); 100
ng- L™ JR 06 7T B &% 4 xF b X M 40 5-HTRI ., 5-
HTRIB . SERT.5-HTR2A(P<0.05)3: N £k B R7
P 3 (P<0.05), Horh P VT X 5-HTR2A 5% 52 0
W, 50 A A e 3 R 3 GE T R A B R
100 £i% .,
2.1.2 AT VYT BN E A 5-HT GE 28388 5
FRYAHICHE R F TR 10 7 k)

L 2 AT A% UV T 2L 5% 14 d Je 51 iE
N2 5-HTR2 A K& K 33k KF A X T 0 BAZH T
P8 i (P<0.05), H 20 ng- L' MAZ PHTT REA

‘¥ 5-HTRI 5-HTR2A  SERT %[ 323k /K F 5 %t
HEZH A HE 25 53 5 5 (P<0.05); 5-HTR1B PR 635 7K
AR T X BRI A T R H 22 70K W3 (P>0.05);
53T BBAIAHEE 50 ng- L' WA PE T B #R 4] 5-HTRI B,
5-HTR2A B F ik K F- 22 7 1t # (P<0.05), i 5-
HTRI 5 SERT N ik K5 LX) IR A5 T [ #4
PETC R E(P>0.05); S5 XTI AH EL 100 ng- L™
ME%S VG VT SR R 41 W 5-HTRI 5-HTRIB . 5-HTR2A
R F kK T8 52 (P<0.05) {5 SERT H& K AH %}
FkKFTC B FE T, 5-HTR2A XF A% 77T [a] A
fgRR , I PR ek /KPS IR Al =i by 25 £

L5 El X} HE4] Control
< FAPUYT 20 ng-L!
3 Fluoxetine 20 ng-L~!
y § FAPEYT 50 ng-L!
2 z T "= Fluoxetine 50 ng-L!
5 FPEYT 100 ng- L
IE g Fluoxetine 100 ng-L""!
Z o
<2
=
B *
(=4 % T
*
T P
> S
P
S
Genes
E1 SATESERE 4d5|EZEMS-HT St HZRRRFIES FERERKERE

AR P<0.05,**F£/R P<0.01,*** %R P<0.001;n=5,

Fig. 1

Fluoxetine exposure for 14 d induced changes in gene transcription levels of functional molecules of 5-HT neurotransmitter

systems in octopus brain tissue

Note: *represents P<0.05, ** represents P<0.01, *** represents P<0.001; n=5.

LS - mm 40 Control
A% P§7720 ng L

< Paroxetine 20 ng-L~!

>

- W% V47T 50 ng-L-"

1.0 H

B .5 - Paroxetine 50 ng-L~!
% 2 N
%5 T W% PEYT 100 ng L
i % Paroxetine 100 ng-L-!
ZE 05| T
m o *
< 2z * T

g L x *

5] e * %« T

w * T *

T T
> % ™ <
A e
X@ Y@Q‘ 4‘%3' cﬁ)
5 : »
5 5
A
Genes

2 WHEPETEERE WdSIEZEMS-HT SEHLBEREZZRES FEERERKELT
H*FR P<0.05;0=5,

Fig. 2 Paroxetine exposure for 14 d induced changes in gene transcription levels of functional molecules of 5-HT

neurotransmitter systems in octopus brain tissue

Note: *represents P<0.05; n=5.
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2.1.3 FRPETTHB PV TIR S REX =Ml 5-HT  HTRIB.5-HTR2A SERT X2 R AH X 3635 7K F X6 L %ot

R 22358 ot 2R 0 AH G I R 32 3K 1) 52 i)

e 3 Fros , SPGTT RIS PETTIR & %55 14 d
X} B LAY 5-HTRI 3k AR 2k K00 . 3%
S, {H '3 5-HTR2A . 5-HTIB, SERT JEH 41 %}
FEIK7KF R I B 3 (P<0.05), HrP,20 ng-L™' (100
ng- L™ PG TT R 2 PO ITIR & %5 5 58 5-HTRIB,
SERT FE AR XS F2 ik 7K S X6 b 5o BB 20 7F 14 (P<0.05)
H 5-HT2A FEH A X 2k K T 98 2 8 2 v (P

R AR IR i 2% (P<0.05).,
2.2 SRPETTRIGAR PE T X EE A N S-HT BE A2
iR GEYIRE 3 A AR KT 1 5

i FH 25 11 J5t B[ 8 4% R (Western-blotting ) % 25 4
AN [F) v B 2 B I 3 fA fix 20 21 b 5-HTR1 \5-HTRIB,
5-HTRI1A ,5-HTR2B #1 SERT (¥ FEk/KF-H472047,
S5 NIE 4 FroR . IR Alpha BER UG R Gok K
F A5 BB B B 2B it 5 ~ 7,

mm X i Control

FPETT+HIAZ PE7T20 ng L
Fluoxetine + Paroxetine 20 ng-L!
FPEIT+HIAZ VETT 50 ng L
Fluoxetine + Paroxetine 50 ng-L!
FPETT+HIAZ PEYT 100 ng L

Fluoxetine + Paroxetine 100 ng-L-!

<0.01);50 ng- L™ SPETT FIAZ PHITIR A ZR 4l 5-
1.5r
Tﬁ =
=8 10 =
¥ &
% 5
=5 05
.z
i‘: kk X £
0.0 N
& & &
S ¢
A
Genes

3 RAETHMRSAETESRE 14d5|EEEMS-HT SRR RAGES TFEEERKERE
. *F 8 P<0.05,** 78 P<0.01;n=5,

Fig. 3 Fluoxetine and paroxetine combined exposure for 14 d induced changes in gene transcription levels of functional

molecules of 5-HT neurotransmitter systems in octopus brain tissue

Note: * represents P<0.05, ** represents P<0.01; n=5.

(a) 1 2 3 4 (b) 1
— c—

S5-HTRIT v e e —— 5-HTRI1
5-HTRI1A v e eme® l 5-HTRI1A
S-HTRIB e e e g 5-HTR1B
5-HTR2B  «ss D " 5-HTR2B

SERT W s==—— ' - SERT
o S G e G
B4

T : (). (0) () FHRUCN PG TT AL PIT SR & 2%

Lty — s -

AETHMT E T EAMALA T S-HT SiHERRRFEUES FEARIEK NN
2O, HoH 1 Es A 4 ;2 ~4 59220 ng-L7' 350 ng-L7! 4.100 ng-L7' 4,

2 3 4 (© 1 2 3 4

SSHTRI = = o QD
5-HTR1A D = -D =
5-HTRIB @D == GEEp ==

) ol =
v G D G

5-HTR2B

SERT

Fig. 4 Effect of fluoxetine and paroxetine on the expression levels of functional molecular proteins in the 5-HT-ergic

neurotransmitter system in the octopus brain tissue

Note: (a), (b), (c) are respectively shown for fluoxetine, paroxetine and the mixed exposure group, of which 1 control group;

2 ~4 means 220 ng-L™", 3.50 ng-L™", 4.100 ng-L™" groups.
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2.2.1  FVHTT AR EE A MG 5-HT BEpf 2808 i R
B IyRe o FRIK K- 15

PTT SRR R 14 d X B L4 S-HTRI
SERT FiA/KF-JC B E# (& 5), 20 ng- L™ F8PHTT
FEFEY S-HTR1A [5-HTR2B 357K F EiE H B A W
FEE(P<0.05);50 ng- L JRIUTT S FE 4L H B 5-HTRIB
KK B TFE (P<0.05);100 ng- L™ IHTT R EE4H

U5 -HTR2B KA /K- i AR (P<0.0001),,
2.2.2  WAZ VYT B AR XS T A S-HT 68 4858 T
RGTRR Y T K -5

W% P TT s R R 14 d SR E M4 5-
HTRI ,5-HTR1B 5-HTRIA ,5-HTR2B SERT k7K
VA T EEE 6), HARKRI AL TGIT R
fifi 5-HTRI Fih7KF L 1 % (P<0.05);5-HTRIA |

15 Bl X4 Control
FIGIT 20 ng-L!
] = Fluoxetine 20 ng-L~!
E SPETT 50 ng-L-!
s 10 M Fluoxetine 50 ng-L
i g T FAPGTT 100 ng-L!
:%J % * Fluoxetine 100 ng-L""'
% 0.5 F "
=4
T
T T
N 2 Q 4 S
& o < N <
<> D S S &
4 S & &
Ei{=
Proteins

BEs5 s TRZEMASIEZERS-HT SEHERRREDES FEAREKELT
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Fig. 5

Fluoxetine exposure for 14 d induced changes in protein expression levels of functional molecules of 5-HT

neurotransmitter systems in octopus brain tissue

Note: * represents P<0.05, **** represents P<0.0001; n=5.

21 p - Xffﬁﬁiﬂ‘COntrol
MAZPETT 20 ng-L!
B Paroxetine 20 ng-L!
Lor i A% P47T 50 ng L
S o ] ok Bl paroxetine 50 ng-L™!
i; MA%PEIT 100 ng-L!
B & 1l 1 Paroxetine 100 ng-L-!
%2
98
EE osf |
= o
Zz i
=
[5) y
PN
0.08
0.06
0.04
0% ul—ﬁll—:-“—“l—le
' N s Q Q S
> o o o
HH
Proteins

6 HEHETREI4 ASIEZERS-HT fEMZBERREFEDESTEAREKENT
T *FRR P<0.05,¥* KR P<0.01,***%F /R P<0.001;n=5,

Fig. 6 Paroxetine exposure for 14 d induced changes in protein expression levels of functional molecules of 5-HT

neurotransmitter systems in octopus brain tissue

Note: * represents P<0.05, ** represents P<0.01, *** represents P<0.001; n=5.



553 3 2 A g A5 « PR AR SR 1) PG 7T FIE 2 D T X0 5 2 g 2 28 T (5 M R 2R e Y 52 i 405
1or W %) fE4H Control
FPGTT+HIZ PE7T20 ng L
Fluoxetine + Paroxetine 20 ng-L!

0.8F

0.6F

04}

AEXT F kIR

Relative expression level

02}

0.0

Proteins

FILTT+HIAZ VT 50 ng- L
Fluoxetine + Paroxetine 50 ng-L™!
FIGTT+HIAZ VETT 100 ng-L-!

Fluoxetine + Paroxetine 100 ng-L-*

E7 S THHZETREARE WAdSIEEERS-HT ML EREARIES FEARIEKELET
¥R P<0.05;n=5,

Fig. 7 Fluoxetine and paroxetine combined exposure for 14 d induced changes in protein expression levels of functional

molecules of 5-HT neurotransmitter systems in octopus brain tissue

Note: * represents P<0.05; n=5.
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