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2. WAKFHAYE M S L e EE SR T PEKERE R B EEK T IWE FE 266071)

WE & % ¥ (lipopolysaccharide, LPS)& ¥ = [X [ £ T 40 o B 0 £ B o, % 1B 20 4 i RO
B3 A, ARHER VUK E 4(85.3+1.7) g B ¥ K F-4h(Sebastes schlegelii) 7 xt %, 3T 5 E 5 F Bk
B LPS (5. 10, 15mg/kg)#ATREF T, FRAMLRESY ., rBEE. REEERAMKE
HFEAEEAXTERMNEA, ZATHIPSHFSHRTWMALEGRNWIEARR, £RKHA,
F& J 7 4% 10 mg/kg A7 15 mg/kg B9 LPS 3 7] 5 B0 K & i3 309 B o 3RO RORL, I ARKE R £ 22
FKAAEHNTE, FetEE., ART A pEKERE, WELE, ZWER W, HREESHA G
MR, ALFREERE T, MEFEEEESG, @EEE. R, MRABEEELZEE I,
Bk EAM, SRGHEF TE, BAET ML, KM, RE@RZEME; HEkEEEE LPS
MrEfEEEMK, £ 15 mgkg AaEfRERTRREEEBREE, WRARDFWD . BEKE
M E 4R B, LPS e 21 6y AT 470 4 b 1 88 (SOD A1 MDA)Fn 3E 45 3 14 %, 7% 4 88 (ACP ¢ AKP)#
W B ZEM R, HERKETFEEIL-1p Fo IL-8)F0 3% JE 1 B 3 B (NF-xB)M xt Rk B & L3
(P<0.05), i % %% E & A MK L H(occludin F1 ZO-D) R AR B F R HIL-10)H 3 £k~ EWE T
PE(P<0.05), HFRERKYA, MEIEES LPS B R 1E 57 I -T 84 738 B IR B M4, S BFAES
TAMMERER, HEOKEAXEFARELXEHBNEFNERLEL M. 10mgkg 7 15 mg/kg
By LPS W F SR P A RIERR, VS RERNTRLEERAHERETENEL
BAHRET HE,

KR FR-TE; RAN; MERE; AERE,; S ERER
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Vi 0V G A U R 7 BE A T 7, T JR R Gt v D 7
FEAL A B — o SR, Bl K R0 b FR
BERRRELY 5K, oK AR IR 8K 7= e 3 & AR R
AE B TE . FR R A QM S TR 5 | & s R L i A T
RRBRAERE L, © O EEK A2 FR 5 A ™ )
H AR E M (Sharma et al, 2017), 7K i) 5 2% FCRA
g D T R B HE S BRI (Vibrio alginolyticus). W
A [CINEE (V. harveyi) . 83K (V. anguillarum). 3N
a1 & VG B (Photobacterium damselae) . ZfEALIH R
(Edwardsiella sp) . & f X ¥ M H (deromonas
salmonicida)® , X Y8 H 2% G J M9 D B Sk e £ 2K 5
o IR SR I I W59 L RS AR Il i S AR
e [ 18 90 e A E UL o W R e R RSB AR I Y
MEZRE 22—, 2R 1A & A RE Je S5 R 148
25 BEEWUD L REJTREAR, DTN e D ) Sk L 5
SRk R, 1R A TR (Kumar et al,
2015).

fi& Z #i(lipopolysaccharide, LPS) X FRINTF K, &4
== TG BP0 M e Y DG SR B A3, 22 o v BE AR ST U B
Jt A #%0 B BEEE (core oligosaccharide) Fll i 8 48 5 1)
O i) Z M (0-antigen polysaccharide) & [A]#4 1l . B it
AVERNFRTEER TG, W R RS A e B
B R G AGR ] SZ R (40 Toll #E521K Toll-like
receptor, TLR), G MyDS88 4K #1155 5 4% 518 %
WKl NF-xB %540, IH5| KRR K+ (TNF-o. IL-6
SEYVRIGRIBCRET, R TT ILAA B  B S E S (Yao et al,
2024) (Wang et al, 2021). HAJ, LPS if5'F 18 R AE K
IR SE X R Z A EL s Y . AR D 22 Ja)
LPS 17 SR SOw iR A AE 25 5% . 0.15 mg/kg 1)
LPS M =i 3ol S /N Bl(Mus musculus) 718 & H= 98
JiE N (Wu et al, 2024), 7E LPS 55 A X (Gallus
gallus domesticus) 17 9 LV s}, 5 mg/kg 31 & 21 Hi 1A
B IEIR (Tong et al, 2023), TiBEL ffi(Danio rerio) 1K
59 LPS (1 mg/kg)Ja H I AAE I (Singh et al, 2022).
KA T ARG ST FIAEE RN, B B R AE
SN A AN 5 e B, %t g 3 & 1) o) [z AL il 475 5 i
T 25T UL, F TR 7K M0 2 1 38 98 0E 1Y S B
B, X TR AS#AT KA s B AOE K AR AL B A E L
=9

AHIFFE LAV It Ry XF 52, 38 2k s 3 5 A ) ik
FER) LPS ¥ WAe sl i 4 A 80, 3 3k X il RAEAR: |
PR R | VRN AE | AT A DG HE R e ak it A A i AT
KEFIEVER LRG0T, WE5E LPS W/ [G-F- il iz 14 fik
SRR BT AALBE 1B sE ), IR a8 R I S G
Sy AR N e U 5 7 i AR 1 24 ) B A

1 #RERF®
11 EBMBEESAE

fa B R G-l 400 2, I ILAR S H BT L3700
Y1, WIHRIRTE M (85.3+1.7) go SEHRFEHE FH K Mt g ifg
K, KK (Q20+2) C, pH{HN 7.7~8.5, 24 h ELLFE
SR, B SCRITIRAT, i 360 RERE. I
FIRE RGP FEDL /T ECE) 12 4> 160 L IFRFEARIN, &
i 30 B o

BUdE i LPS ¥y R (KMAFE Escherichia coli,
055:BS, db R ERH A RA R T PBS .
HRYE TS g2 5, MR s 7R 5T PBS ¥ W A9 14 E T i
h s FIA RRZH (0 mg/kg), SE9R2H 539004 LPS I &
ZH (5 mg/kg) . 4L (10 mg/kg) F ) R 4
(15 mg/kg). MEIETESFIEN 0.1 mL/E, M43 F
TR AFATHTFRERES, 1 AT TS5
i), BATAT 30 B SRFFLLET R 96 h, SLEG I
BT I, A H R I3 53 140 E - fih 4 I A HR R
FETIE M o
12 HmEESLIE

A3 FRE S TESS LPS WA EE 0. 6. 12, 24,
48, 72 F1 96 /NI RAERE S o BRI HSF A] A g 4 BE B
VFECAF-fifh 6 2, FH MS-222 R # K (B PR 55, 2024),
WREZ I 10 SR FE WU AE AR Ak , RO RIEAE i FH T Tl 35 2 )
TE , BOT BB RE i 20 51 T 418U PR K AT R
96 35 [R] 2 38 7K SF AR 0 5E o

1.3 HLAREFME

B4 21 7 £ ST i 1) i 18 20 2R 00 A0 % KN s
Davidson’s [ 5 ¥ [ & 24 h, @id4 A sh i K HLdEFT
WK, R, ZIEEE . MR, SR A G @l
17T HE e, Qeta g m i frh MR R 3 o, 1 8k
FE T WA T AT A HRIE SR .

14 SEIERNE

AT R LPS 1755 19 25 AR G G- il AR P
TS S B TR s, SE DARRE S AT 41 4
JHFRE A bR, A RS I 500 &0 2 L 85 1 (TP) . R
14 AL (SOD) . A B (MDA) . PRI #ER2 i (ACP)
B TR i (AKP), 3708 1 R 5t U AE R AR A R
A, MO E AR S U T

15 SERISERTESR PCR (RT-qPCR)H

R W 114 i B L ZURE i A TR T IS TLAL B,
WOE SEWTE S R I H LV T 1.5 mL o &0
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A TGRS AT R, AL
RNA 2GR G2 U7 B 2020 RNA, BEE L kR )
RNA SE#ME . MRAEIE /Y RNA W, IR stiatn)
BT cDNA A R, % PO Bl & UL 45
il RT-qPCR MR, Al AHSCHE N B kKo AR
TR SR F R Rt E R AR AT BR A W . RT-qPCR 72

¥ FiAsPE 95°C, 30s; 95°C. 10s, 60°C. 30s, 40}~
PEIR 5 BILAS BRI i il 2R o 6 BB B IR B 1 3 X
RPLI7 fERERIELFIMATIH— LA B, H Y3 A1
X IRIKAELL 2 g sk AT R . LR TS Y
M4 Ma 45 (2013)F1 T I H655(2024) &2 NCBI #4171
i, BARFSILER 1,

F1 KAARFFALHRAELEEZ PCREIMFT

Tab.1 The primers for RT-qPCR used in this study

FL A Gene 1E M 549 Forward primer (5'~3") I 514 Reverse primer (5'~3")
IL-15 TGGTTTCCCACGACTTCAC TTTCGGTCACCAGGCTCT
IL-8 CTTATGGGACCCTGTTTGCT TTCTTTAATCCACCCCTCGT
IL-10 TGTGGAGGGCTTCCCTGTCA GCTGTTGGCAGAACCGTG
NF-kB TGTCGTAGATGGGGTTGGA AGGAGCTGGGGAAGGTGAT
Occludin ACACCACAGGAGGAGAAACG CTCTAAGGTCGGCATCAAATT
RPLI17 AGGCGACGCACCTACCG CCTCTGGTTTGGGGACGA
Z0-1 AACGCCGCAACAAAAGA TGGCGGGGAAAGGATT

1.6 B TR AR A i A W i, B2 K IR L7 S ik

SIS U AT B AR E R (MeantSE)RIR |, Ik
FALAL B GETH 5 B B E 24 T B R 28 7 22 53 #T (one-way
ANOVA), Pl Duncan’s #5828 L, P<0.05 Fi~
SN, P>0.05 RREFALE,

2 HERE59H

2.1 LPS X4 K i i% iE B 52 0

LPS Wit , SEH6 20 6 i35 1 RAIK, i oh i T R
TR0 IE B s, IR IE H, R ] AR
R, BB HY . IR, SCR A ) s K
VAR e X HR A A S AR, BRI AR T
I, R R SR AP (F 1), 2483, 1S LPS
96 h J& , MK A AE RN 70%, . &
2H A0 0 B BRI 100%, W iE iR E S LPS
i3 590 ek S TE AR DG

ZH LU PR A A 4 R R, 25 N IR ALY i3 G
WP, AL setk, ol Bse B R, Bk
b B FNEA A MR S (K 2A). ST LPS BY4%
S0 2H VTG F- il 7 1 2H 270 10 B [ AR B A s 2, 11
A B R BN RIS, Wi
BN, BURGHEATE, LEREABG, Ba2
SRR PR IR T (E 2B). L R A A
F b e Z 05, A TE . SRAE, ARR AN EORE B
Wb, WIEREKM, SCRGNGATE, FEZER
I 7K A R R i (& 2C L & 2D). Ho,

PRI D . 3 DS IR2 fa il BRI R )
WU JZ LA BRI Z R WL A B 38k . &0 #T,

B AT S50 20 3 PGP fil ) i 1 2H 21

Fig.1 Intestinal tract of S. schlegelii in

different experiment groups

A: X IRZ(0 mg/kg); B: LPS K520 (5 mg/kg);
C: LPS "P#IHE 4 (10 mg/kg); D: LPS &5t 2H (15 mg/kg).
LR A BV A AL
A: Control group (0 mg/kg); B: LPS low-dose group(5 mg/kg);
C: LPS medium-dose group (10 mg/kg);
D: LPS high-dose group (15 mg/kg).
The presence of tissue lesions is indicated by the red circles.
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P2 M G DY fi 7 2H 20 2R AR
Fig.2 Histopathological changes in the intestinal of
S. schlegelii after intraperitoneal injection

A: ZE IR IRZH(0 mg/kg)s B: LPS K20 (5 mg/kg);
C: LPS 7l HE41(10 mg/kg); D: LPS ## fE 4 (15 mg/kg).
BOHT AR BB W R BB AL . 2SO kAR 1)
RAEAMMIE AL . L RACRAOIR 0 X
A: Control group (0 mg/kg);

B: LPS low-dose group (5 mg/kg);
C: LPS medium-dose group (10 mg/kg);
D: LPS high-dose group (15 mg/kg).
The black arrow points to where the intestinal villi are broken
or detached. The hollow arrow indicates inflammatory cell
infiltration. The area of cup cells is denoted by the red circle.

JHiE LR ARFERE S LPS Mha e IEA DG, 8
LG REER . fRRIRE . BRI a4 4l
FR A FLEE T, %08 10 mg/kg Al 15 mg/kg 7=
MR LPS AT 7570 QY- iz 1 A= BH I A9 98 i
it

2.2 LPSXFIKTEehin S ERERIR T

BB AR NG TR ST S SOD iE MR MDA & &
AL 3 frzs . LPS Bkl 6 h Z )5, &ifls4l SOD
T I K T % IR ZH (P<0.05), 24 h i 55 %) R4 7775
W I 35 25 5 (P<0.001), HH5fliE 4 SOD {GPE7E 12 h i)
B 2L X B2 (P<0.05), 24 h 2% 54 . 2 (P<0.001),
48 h L THE#, 96 h B 5Xf R4 2% F N i 3 (P>
0.05); K4l SOD &tk 24 h A B KT XF B4l
(P<0.05), HAxHFA] 55X 4 25 5% A8 1 3% (P>0.05).
KK SOD I MBI N TR LT, R
[ SCERZH SOD I R 2 e fIK A (] B AR AP AR 25 57
{H7E LPS JHHE 5 24 h A SC40 41 SOD i 34 i 21k
T IR 4H (P<0.05).

4 MDA &8RS 6 h BF 45 3% &
TR RLL(P<0.05), FUEIMILTAESE 12 h, 25k
FIH I 3 (P<0.001); H1 77 i 41 MDA & 76 LPS Bl
J& 12 h BHF 4R 50 BR2H 25 7 1 3 (P<0.05), 24 h i
48 h B AH A X R ZH A 35 T v (P<0.001) 5 AIK ) &= 41
TE 12 h F1 24 h if MDA &8 5% RAGFEL EE S
(P<0.05); 7F 96 h K IrfA SC5 4] 5 X} HEZH 2 (5] MDA
TR AR E(P>0.05),

2.3 LPS3HF K ahIE4F R & AR &2

FEME ST LPS Z )5, R IRl i i 4 55 e g
fili ACP., AKP EMEASLUNE 4 FrR. 455204 A4
T HR A G i G 4 B TR R RE BE P RRAIG AR T S
6 h #5254 ACP J5 M3 10 5 IK T X B 41(P<0.05),

= X$Hi2H Control group == | &E 4] Low dose group
wkkx  mm ] E 4] Medium dose group mm 555754 High dose group

KK kkkk | g X
600 - a
* k% Kk k%
17| F * 1 T
g T M - T _ l—l r] ifnl il
g _
& 400 {
g
2
2
S 200 {
a
@)
1751
0 LLLEIE 118 i8] 18] 118 1 108 |
0 6 12 24 48 72 96

Ast[a] Time/h

5- b
%\ *kk *kokok * %k
g4t
=N
>E, wax ff XX e
§3_ ’_‘ !—‘ sk sk
|
8 g
él

0

0 6 12 24 48 72 96
B[] Time/h

B3 LPS X ICF-fill SOD 64 ()l MDA & 3 (b) 5%
Fig.3 Effects of LPS on the SOD activity (a) and the MDA content (b) of S. schlegelii

SRR, N EA G AR (P<0.05); Oy HA RENEZ T (P<0.01); *** AT W35 22 5#(P<0.001), R,
Compared with the control group, * represents significant difference (P<0.05); ** represents highly significant difference
(P<0.01); *** represents extremely significant difference (P<0.001). The same below.
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1501 1

%k
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=]
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(=]

[ 4  LPS %K FEfh ACP (a)Fl AKP (b)i A0
Fig.4 Eftfects of LPS on the activities of ACP (a) and AKP (b) of S. schlegelii

W LAY IAE 12 h R 24 h BF ACP 35 % 2 B
A5, 48 h HHEL[EIT;, 72 h £ 525620 5% R 4H 22 A
25 (P>0.05). 7E LPS Wi 6 h AN &30 4] AKP 761

TSI TR B2 (P<0.05), LPS WA 12 h 5, A 525
ZH AKP 35 MY KT X R 41(P<0.05); 48 h )51k,
F A AKP 1 PEEITE, 5% a4 0 i 3 25 5(P>0.05).

2.4 LPSXiFKTehFERAERRIEZENHIT

M S AT 0L, S5 RRALAR HE, 4% 050 2l 1 LG T-firh
16 LPS Wi 12 h Z )5 IL-15 BB & FiH(P<0.05),

HERN R BAOKFE R BTG TR

o 9 e 2H Y 0 B A TL- 18 B IR 3R 38 K SF-AE LPS Wit
6 h 5T tE B & = T X R 4H (P<0.05), & 96 h k&
IEH K. H . AR m4LN LPS Bhf 12 h 546
BB 2 (P<0.05), . IR AL 4 2 96 h
172 h JE IR EIE R K. & Csdl falsia ) IL-8
B FRIE KA LPS Wit 6 h J5 T 4R i 3% = T XF
HEZH (P<0.05), & 7 4 7E 96 h 475 i 3 = T % R4
(P<0.001), . (KK AAIE 1L-8 FERFIEKFAE
96 h JGIREZ IEH , H5X IR 254K B E(P>0.05),
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Fig.5 Effect of LPS on intestinal pro-inflammatory genes expression in S. schlegelii

2.5 LPS i FKF fif B8 3 5 B FH 0 & G @ IR B F
RIEEH M

LPS X 1/ G- fif 17 98 356 PR % 4% ik 3 fi 3k PR 3R 56
UL A& 6 Frw. 76 LPS Wha)s, MRIEEK
IL-10 5RIEEEHEIN NF-kB 5% FE2H 25 7 1 3%
(P<0.05), LPS 18 6 h B}, &5 &4l IL-10 FEF R X
T 5 AR T3 R ZH (P<0.001) o 557 42 40 Fi v ) 440

Wil IL-10 R 35 EAE LPS Bl 12 h )5 B EMKF
X IR (P<0.05), 7 72 h i &35 5 B T 2 X% B K
TE LPS Wit 5 , 4550 5021 £l 18 1) 9 i 5 56 PH NF-xB
TR T 0 R4 S B FIHE PR &
B4 1Y) NF-xB X Rk 7 LPS W38 6 h JF ik i 3%
T X R ZH (P<0.05), 78 12 h # 3 m T0 IRe
(P<0.001), I ELHAEFIHLAE 12 h, 24 h f148 h
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550 W% B 22 5 S EC - i R 1 3 26 1) 552 B A8 0 ) 197
i} NE-kB FE R AR 338K 8 35 5 X% R 4H (P<0.05), 1 ZO-1 FEIH ek AR T3 IR 4H & 3 R I (P<0.05),

TE 96 h B} 5XF HAH TC 41T 2 57 (P>0.05) . SAEFHE A
D K3 [ 5 PRLRE X 8 38 1 BB 8 AR fk, RS LPS
RENEIA 1R TQ - fih ) PRI 3 R RE S o

26 LPS MFKFFERZEZEAERARIE=E

Egul‘-]
LPS a5 , ¥ FC V-l iz 18 ) 'S5 58 3% 2 2 1 ik [
Rk mAALNE 7 PR, EREATE 6 h B occludin

24 h Je iR B EeINfH , 48 h FFIREET I, 96 h B occludin
M ZO-1 FHFR ik 5 X A TG 112522 7 (P>0.05),
HFE 4 occludin Fl ZO-1 K FEIKEAE 12 h Al 24 h
I I T4 IR ZH (P<0.05), 72 h Z 5K 5 2 4 R4
IKF-(P>0.05), fXFIEZHTE 24 h B ZO-1 FEPIAH XS 3=
ik B R T BR 4 (P<0.05), HABEE] occludin
ZO-1 FEF T B 5 X A TG 2257 (P>0.05)
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Fig.6  Effect of LPS on intestinal anti-inflammatory (a) and pathway (b) genes expression in S. schlegelii
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Fig.7 Effect of LPS on intestinal tight junction protein genes expression in S. schlegelii

3 it

WAl 2540 . R R 75 2 i 1 2 20 B A 6t
P HRLSE AR (Liu et al, 2022), BF5E B, /NEUIE
42 LPS B 5, 0.2 mg/kg 4178 32 d A9 E H BLA
fift, 1 mg/kg ZH7E 16 d i 11 31 90 BV A i % IR 52

(Li et al, 2020), 7£ LPS %S KIE6E(Scophthalmus
maximus)FIEFAG R SE R B, 4% R 0.28 mg/B 11
R LR 7 d Z 5, SCIRAUARE T AL 45 E
2 T 5 B % AKX (Zhang et al, 2020), A#F5
Hr R [P il 43 BB 5~15 mg/kg 970G B 1 5 LPS
WG, Bt gl s by IR R AR s, o
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Wid | WA TR RTRS B2 R AN MR, L IE i
AR REREE LPS JHa & py3gnmmE, KU LPS
VBN RAETE T, BEE 52 0 1/ FCF-fil 73 21 21 i g
e EC R A S P B B

FER B ER R R A G , 288 8T H B 45 Fh
B ZE AL A DL B R AP R D X B i 4 3 5
T, SE T AU(ROS) AT i 7™ A SR LR & A RE R
IO i BN 1 A B R R (Kim et al, 2012), HAT 1 bR
TEPEE A I FEEE 1A SOD FILEA F P A HLIA I 5 4
B4 MDA TEHLAR B AEALR SAE A R R £
AHICBK & (Chen et al, 2025). W3k fij (Megalobrama
amblycephala)TE M IE ST LPS 5, SOD M+ 2
TR (Chen et al, 2021), #i4(Cyprinus carpio) i
JIRE AL R %) SOD 33 4 A MDA 1€ B 7K -7 4233 LPS
38 )5 5 A R 22 A #(Giri er al, 2020), VFIGF-
il 7F 157 LPS Wi )5, 10 mg/kg FIE41M 15 mg/kg
FIE A FFLE B SOD 15 MM MDA &5 3 fin 45
SAALRI R N, FRBH LPS 51 & T RAE RN 1 i pL A
HUAEALINBEZETL. ACP Il AKP S FIEIS IR . W1k
s JEL Ay T EL AT 2 06 B AR FH Y 5 G0 % By 1 AH G 1Y)
fit}(Zhu et al, 2022), 72388 (Channa maculate Q@ x
Channa argus O)TEBYLIR 57 Z AL G (E. tarda) 6 h
ZJ5 ACP J5 1 8 F MK (Guo et al, 2022), # fi 75 J&
YLlg K S MR (A. hydrophila)lw SOD Fl AKP 1 1 it
ERRAL, MDA & AR T 4] B 1 (Xiong et
al, 2021), ARWFFERI, LPS A5 45 5256 4114 P
fili ) ACP Al AKP 1 PEAHAL T 25 AR HRAL 3 1 AN [F]
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Abstract Lipopolysaccharide (LPS), a major component of Gram-negative bacterial cell walls,
is commonly used as an inducer of intestinal inflammation in animals, but research on its effects in
aquatic animals remains limited.

This study focused on blackrock fish, Sebastes schlegelii, an important mariculture species in
Shandong Province, using intraperitoneal LPS injection to establish an enteritis model. Evaluation
included histopathology, immunoenzymatic activity, tight junction proteins, and inflammatory factor gene
expression. The control group received sterile phosphate-buffered saline (PBS), while experimental
groups were given low-dose (5 mg/kg LPS), medium-dose (10 mg/kg LPS), and high-dose (15 mg/kg
LPS). Each group consisted of three replicates, each with 30 fish (initial body weight 85.3£1.7 g).
Samples were collected at 0 h, 6 h, 12 h, 24 h, 48 h, 72 h, and 96 h post-injection. The results showed that
LPS at 5-15 mg/kg effectively induced intestinal structural lesions, inflammatory responses, and oxidative
stress, with severity positively correlated to dose. Examination results indicated that the incidence of
intestinal damage was 70% in the low-dose group and reached 100% in both the medium-dose and
high-dose groups. Histopathological observations revealed intact intestinal structure in controls, whereas
LPS groups showed dose-dependent lesions, primarily inflammatory cell infiltration, villi breakage, lysis,
and detachment. In the low-dose group, some fish displayed severe villi structural damage, occasional
epithelium damage, intact lamina propria, and infiltration of inflammatory cells into the lamina propria
and submucosa. In the medium-dose and high-dose groups, fracturing and detachment were observed. The
damage to the epithelium and lamina propria was intensified, and infiltration of inflammatory cells was
more pronounced. Notably, the high-dose group showed evident villi detachment and a significant
reduction in goblet cell lysis. Antioxidant enzyme assay showed that after LPS stress, SOD activity in the
high-dose group was significantly reduced versus the control group at 6 h (£<0.05). Additionally, SOD
activity in the medium-dose group was significantly lower than the control group at 12 h (P<0.05), and in
the low-dose group at 24 h (P<0.05). The overall trend of SOD activity in all experimental groups
decreased then increased, remaining significantly lower than that of the control group's at 24 h post- stress
(P<0.05). MDA activity differed highly significant between the high-dose group and control group from
12 h post-injection (P<0.001), and the low-dose group differed at 12 h and 24 h (P<0.05), but no
significant differences remained at 96 h. ACP activity in all experimental groups was significantly lower
than the control group at 6 h (P<0.05). It reached its lowest point at 12 h in the medium-dose and 24 h in
the high-dose group, with no significant difference by72 h (P>0.05). AKP activity in the high-dose group
was significantly lower than the control group at 6 h (P<0.05), and in all experimental groups at 12 h
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(P<0.05). AKP activity in the low-dose and medium-dose groups recovered by 48 h, showing no
significant difference from the control group. LPS injection altered the expression of inflammation-related
genes and tight junction protein genes to varying degrees. The overall level of IL-15 gene expression
increased then decreased; specifically, in the high-dose group it was significantly higher than the control
group at 6 h (P<0.05). Additionally, the intestinal expression level of /L-8 in all experimental groups was
significantly elevated versus the control group at 6 h (P<0.05), remaining significantly higher in the
high-dose group at 96 h (P<0.001). The [L-10 gene expression level in the high-dose group was
significantly lower than the control group at 6 h (P<0.001), and decreased in the low-dose and
medium-dose group at 12 h (P<0.05).

After LPS stimulation, NF-xB expression showed an increasing-and-decreasing trend; it was
significantly higher in the high-dose group versus the control at 6 h (P<0.05), and in the low-dose and
medium-dose groups at 12 h, 24 h, and 48 h (P<0.05). In the high-dose group, the expression of occludin
and ZO! genes was significantly down regulated at 6 h (P<0.05), although not at 96 h. In the
medium-dose group, their expression was significantly lower at 12 h and 24 h (£<0.001). The relative
expression of the ZO1 gene in the low-dose group was significantly lower than that in the control group at
24 h (P<0.05), with no statistically significant differences at other time points. These gene
expression changes indicate that LPS can induce an inflammatory response in S. schlegelii.

This study demonstrated that LPS induces intestinal tissue damage, compromises
antioxidant capacity, and causes abnormal expression of inflammatory-related genes in S. schlegelii.
Consequently, LPS functions as a reliable inducer for establishing intestinal inflammation models in S.
schlegelii, thereby providing a robust foundation for further in-depth investigation into the pathogenesis
of bacterial intestinal inflammation in marine fish and the efficient screening of preventive and therapeutic
drugs.

Key words Sebastes schlegelii; Lipopolysaccharide; Intestinal inflammation; Histopathology; Animal
experimental model



