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BE: N T IENEANEIE T 78 K S B (deromonas hydrophila) B IR, AW GTTER & 7 B 4R M (Carassius
auratus gibelio)RYLFIRI LR b, 07 T IEAMIY X Ge g5 1 | A fkdedn . IFIESTE AL IR 7 204U BRI R 9
AR IR R IR IR R, SCEG I B 2S FIA B2 L2 . 2 mg/kg. 8 mg/kg. 32 mg/kg 3 MNEANMBALBEAE . 45 BoR,
JEANES A B RETE R D G W FE TS, ELE AN AL B4 X 55 B AR M A A R PR A R 60.75% . 71.85% .
59.95%. SIERYLAAL, 4T AR MIEFNEYIRYT S, &N % # (alanine aminotransferase, ALT)., £ HL5% &
(aspartate aminotransferase, AST)HIFLE2 I S B (lactate dehydrogenase, LDH) 3% T, &L# H (total protein, TP)HIF
#E M (albumin, ALB) & & 1. 3 [ TF(P<0.05); it %1k (catalase, CAT) {8 & fb ¥ 5 {L. i (superoxide dismutase, SOD)
PR BB, R RIS B H AR (glutathione, GSH) 7 i 3542 %5, T4 — % (malonic dialdehyde, MDA) & & i 3% T [
(P<0.05), HZURMER IR, JEFMGTE—E R 1 G2 AR M FIRGUIE i FE L, o5 B R AR T A A LR K TE R AE
FHIEFE R FR3K T 1T, 8 mg/kg. 32 mg/kg W& (1 AN b B2 68 8.3 T 8 MyDS88 . NF-xB Fl TNF-o FEF [ 31K
i, DA RS TLR-5 BRI 1Y FRIA 1 (P<0.05). LRI, JEAME B/ 18 7K SCH 0 AR 5 R 19 5 B AR BISE T,
R S A AR B2 2 ) S B, R LA RRE AR DGR R A 38 o I WIF IR 45 S n Ay SRR B o >k o7 7 A 7 52 e i 1t
— & B IR LA

KR JEANG; A RIAE; KRR, AR, breEiie ), HIURM
hE 45 ES: S941 MEkR SR A XEHS: 1005-8737—(2021)05-0579—12

& 7K S PR TR (Aderomonas hydrophila)siJ& T
H TR B (Aermonadaceae), “THNEEE, |z AN
T HRKER, K IR R — i WL 25 PR3
TR, KA T RE S | R 2 o S
i, FERGL Y FRFE RN A B (Clenopharyngodon
idellus) . i fi.(Mylopharyngod piceus) . #)( Carassius
auratus) . % 3 fi (Oreochromis spp.) . 3k 5
(Megalobrama amblycephala)? . R HXHR /K FE5H
b3 B A TR, Cal & ENAN Tz G,

K BH: 2020-10-20; f&IiTHHA: 2021-01-05.
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JE AN Magnolia officinalis) &A% 45 H B2~ 1 H
AP B - (Kampo medicine in Japan)) 32 {d FH Y
—BRZ5Y), K2 DRI MR . R4
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[ 18 e AP JELRM S (magnolol) 2 JEFME B
A Ay 2 1, BRI R L B
b, PUE SRR . /R (Mus musculus)BE R
JEANE T LPS 5 5B S0 ) BEMRAA T &
75 BRI O IR R A T LTB, Al S-HETE
i A ]V LA — BRIV o RIS, JEE AR
HA P a e fe 1, REERR S A E el
XHURG Bt AL s b A AL S N B AR,
JEE RN B BT B M BT AR e, X A (0 ) A R A
(Staphylococcus aureus)[”]\ BEZET T RN 7
FFH (Escherichia coil)'™ | SUEAT Hi(Bifidobacterium
bifidum)"™ 18 REFF i (Acinetobacter baumannii)™
SV BRI EIAE

HEG, JEAN G TE K ™ S, 35 B 2 [ 28 HL A
IR e AR D W& i 2a S SO EB O A S
JELAN B X W8 K S M TR AR T K ™ sh b & et
AL T TR TOA ARSI AR R KR
o R R e AR () et b, DU AN HEAT TR, Gl
ok 3 B HOG S R T A8 Tk 1 R B 5 i AH DG
FLRRIR 52, T E AL FBT 2 T A~ T T EAL
JELA I g o J e I 7K A B R TR S R ) DR AP IR,
Ry VRN I FH K 7 SR AR R S PR SR e 1
IS

1 #MHEFE

11 SKEEHKMLEASE

AR S5 A5 P s A =PI T T R Sy S
HAT BT BFMRAETE-80 CHMAE T, i
FHRGE M- A RIZE, 28 Cad idigF, PhBCf s
e, SR ARIP(50£10) g; (10£1.5) cm] i FH E K77
PO 5EBE IR K ML AT ST b oC B SR 250 B 4R 1L,
TEE NIERRKFRIE RS hYIME 2 ), Kl 28 C,
WES % S0 [ 45 WL D £ s M T o
1.2 ZydmFnis

JEANE (99%) . BTl F Aladdin A H] . NB
BRFRAEN H AT B AR YRR A IRA A BN
SEFEIR MR RNAiso Plus 4 F Ki% TaKaRa
/N H]; HiFiScript gDNA Removal RT MasterMix,
UltraSYBR Mixture 25 H Cwbio 23 # I 41k
R R W A RO E IR A BR A ]

Wt WA 8 P B E R & . CAT . SOD
MDA . GSH {ll 52 1557 & 1 [ R s AR 4 TRE i
i
13 XWEITEHEREE

By mbEAL s S 4, BRI EER,
NHEE 30 o S BRI A vk B R R B
W HE (LCsp: 3x10° cfu/mL)AY W . fdi ] MS-222
100 mg/L K (RS, 4RI 4T 100 pL R,
25 U0 BRAH AR B K, TEXGEE 2 h R, W
A REH 3 ) T SRR AN By (MR R /AR E 0 mg/ke,
2 mg/kg, 8 mg/kg, 32 mg/kg; HHFiTEA 100 puL/fE;
BRI . YORE SR i 2 MEE 72 h (3]
NG TR, WEE . 1ok 2500 S i L A st
o100, TCRE 24 h R WCREES, BERREALI 10 B
h, 38 EECR LA PSR, Frnwg T 4 C,
3000 r/min B4.0> 10 min, #1413, HAFF-20 C.
HO B A o A5 = R AR BR: (1) 53 2 A & 43 3l
% A RNAiso Plus 1, fR7FT-80 C, HITZEHNFE
K Hr; Q)BRANES SR EP &, R AF
T-20 C, HTH A IERNES . )
(8 mg/kg JEFNIYLH)FEMLE 3 BB £, HUHIE | B E
PEIE I 5 BT 10% I s v 1T 5
1.4 Mk ELERNE

S AR SRR S A A B A Ao AR
I 5.4 H (total protein, TP). £ H(albumin, ALB),
2% TN 5% 5 it (alanine transaminase, ALT) . 7F 554 5
fif (aspartate transaminase, AST) . FLI& i & i (lactate
dehydrogenase, LDH)%38#5
1.5 FREmEHIERNE

FRELZ) 0.1 g FFREFE S, #2212 9 (TR L)
INAZEFRER K45 10%A 253K, 4 CEAFE&H;
AP AP E AL RE(SOD) |, it Ak A (CAT) .,
A H AR (GSH) . T 8% (MDA)AH G35 b5 1% ]
B AR W TR RIS P R A T, B
PRI R Jr 4 BN & U B R AT A, AR
VR 1 BT A0 SR S I
1.6 RELAAEKRE

HLWRAHT 10%H BRI E, HEREEE
ik A, U1k, T IR AKFLL(HE)
ge, WIREE TSI,
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1.7 2 RNA BY3REX

PHRAET RNAiso Plus A9 AT ERE 5T i
HAMAL P 42K, HE 5 min JFT 4 C,
12000 r/min #.L> 5 min, /N0 E RGBT
) 1.5 mL EP &, il A 1/5 RNAiso Plus {A&FH &
MEDT, =880, % 15sIRY, HE Smin 5
4 °C, 12000 r/min &.[> 15 min, /NOWBUNZ T
80%M [ JE /K AHTHY 1.5 mL EP &b, JnAZ%E
EHFHNERTRS), EREE 10 min J5 4 C,
12000 r/min #.0> 10 min, FEFHNE, H 1 mL
75% 1) £ B (DEPC /K Bt B W% UliE s 4 C,
12000 r/min &.0> 5 min, 7 ¥, MR E LA
WA, i F X RNA UiE., & DEPC
KR RNA ULE, -80 CHRAF o
18 R#EFR

fi Fi NanoDrop 2000 (Thermo Scientific,
Wilmington, DE, USA)Jll 2 #f i RNA Jit i 5k
¥ OD,g0/ODago [HTE 1.8~2.0 HIHFES RNA %% ik
J£ 2 400 ng/uL. R HiFiScript gDNA Removal
RT MasterMix i{5fll & U4, X & RNA #17/%
BESR SRy, 20 uL WK R : 1 pL 10xgDNA
Eraser Buffer, 0.5 pL gDNA Eraser, 1 pL Template
RNA, F RNase Free Water #F 50 & 10 pL, JR2)
D42 CWER 2 minJ5, #9011 pL HiFiScript, 1 uL
Primer Mix I, 4 pL 5xRT Buffer, 4 uL RNase Free
Water; [ &5FH: 42 CH¥# 15 min, 85 CIF
F 5 min, 45 cDNA, 3F-80 CIAFHE.
19 WHEE PCRME

## I8 UltraSYBR Mixture Ui B 1535 & e Wik &R,
EARHIF: 10 pL 2xUltraSYBR Mixture, 0.4 pL

Forward Primer (10 umol/L), 0.4 uL Reverse Primer
(10 umol/L), 2 uL Template DNA, 41 RNase Free

Water £ 72 & 20 uL., DL B-actin fE NS,
FH BIO-RAD CFX96 touch q-PCR system {{#¥15% &
FOWARFE, BRI %8 1,95 C, 10 min, 225§ 2,
95 ‘C, 155s;60 °C, 1 min; 40 MEH A 3,95 C,
155s;60 C, 1 min; 95 ‘C,15s;60 C, 15s, #il
MyDS88. NF-xB. TLR-5. TNF-o kw724,

H 110 35 PR 3¢ 58 12 P AR v h Se v e o, T 519
IR A TAY TR () B A RA R A GER 1),

F1 FWREEPCRETASY
Tab.1 Primersused for quantitative PCR

J¥ 31 (5'-3") sequence(5'-3")

5|9 primer

MyD88-F TTGGAAAGACAGCTCAGGAAG
MyD88-R CATCAAAGGTCTCCGGTGTTAG
NF-«kB-F GCTCTGACTGCGGTCTTATAC
NF-xB-R GCGCTTCATCGAGGATAGTT
TLR-5-F CAACTGATCTGGTCAGAAGGAA
TLR-5-R GTCTTTGGGAAGCGACTGTA
TNF-a-F TCATTCCTTACGACGGCATTT
TNF-a-R CAGTCACGTCAGCCTTGCAG
B-actin-F CTCCCCTCAATCCCAAAGCCAA
B-actin-R ACACCATCACCAGAATCCATCA

110 HIEFHIT O

JIT A S 95 B DLV Y {45 1fE 22 (X £SD) 3R
IR o ISR E SPSS25.0 G iR 440 b i) B
7 22457 H1(one-way ANOVA)Fl Duncan (K £ &
Lb#e, Kodmesdmn 25, AR KNG FhEER
NS 2 Y 22 5 B KT (P<0.05)

2 HREHMH

21 EERERETET RN

I K A A s 1 G TR S BRI S, R
272 h 19 8 BAHFE TR (K DM E 1 AAL =8
FIXTRAZH 72 h EAHFET R4 50%, M8 SR
KR AL B ZH FE TR AR T 0k BE2H, Horb i Sk B
2 mg/kg 4 72 h BIFFET- %K 39.25%, 8 mg/kg
7H 72 h BIBET-F N 28.15%, 32 mg/kg 41 72 h &
THFET- 3N 40.05%, RIJEANG A0 B IS X 5 5 AR 6
AR R 253 301K 60.75% ., 71.85% . 59.95%.
S5 50 2 W JELR N AT AR S A AR A FE T A

60
— 0 mg/kg
£ 308 «2mg/kg
X g -8 mg/k
o 5 40F 8
¥ § —+32 mg/kg
’1—1 o 30+
=
EZ 0t
M E
5 10
0 X . . \ . )
0 6 12 24 36 48 60 72
if A/ time
P10 I K SR TR B S A () PRI I T S 4
SR R AE TR
Fig. 1 Cumulative mortality rate of Carassius auratus

gibelio injected with magnolol of different
concentration after Aeromonas hydrophila infection
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22 BHBMZRASEHMEELEEFNLRE
4 IERRRI I

Wk 2 PR, 5B HRIZ g KRR RS,
A Ifi 3% ALT 15 1 2 3 T 55 (P<0.05); 2 mg/kg
32 mg/kg JE AN A BEZH G b 2 BRI R G £ 1 S
H ALT 35 P (P<0.05); 8 mg/kg JEAM A FRZH %) 4%
LA I 3% ALT 35 JC B 8 2048 (P>0.05) . 1K
e T E MY AST 3% B 7+ 5 (P<0.05);
8 mg/kg JEAMY A FELH BE 5 PR DL ER G £ 1 3K
H AST 1% 1 (P<0.05); 2 mg/kg. 32 mg/kg M
AbFRZE X I3 P AST BTG PR — 2 M HIRCR, |
A& E(P>0.05),

YRR P B TP & R BRI
(P<0.05); 2 mg/kg JSEAMG b FEZH RE W25 42 = 13K
H TP 5 1 (P<0.05) o W8 7K S B P R e il S 5 AR A
M2 HEH ALB & B & K (P<0.05); 2 mg/kg .
8 mg/kg JEFMI AL FRZ AE 54 & 2K ALB #
H(P<0.05), 32 mg/kg AN AL BT X T ALB &
A —EREEA, (HRURA B P>0.05),

O RRYL S, 3% LDH & & i ZH w5 (P<
0.05); 32 mg/kg JEFMI AL BRZ B B T LDH 1%
P£(P<0.05), 2 mg/kg JEFMG AL FEZH X T LDH i 1
A —E R EBCR, (HA . (P>0.05); 8 mg/kg JEFR
gy Ak B ) Jg 25 4R v T MK LDH 35 M (P<0.05).

x 2 ErEXRE R MK EN RN

Tab. 2 Effect of magnolol on blood biochemical indexes of Crucian auratus gibelio

n=10; X £SD
WH 2% [ % R 2H Y4 /(mg/kg) infection group
project blank control 0 2 8 32
ALT/(U/L) 8.50+0.90° 11.44+1.81° 9.34+1.47% 11.00+1.85% 9.26+1.85%
AST/(U/L) 293.49+21.99° 370.74 +£39.76° 317.67+20.71% 205.81£20.09* 323.44+30.63"
TP/(g/L) 24.67+0.95° 15.4242.58" 17.76+1.91° 17.48+2.46% 16.57+1.54%
ALB/(g/L) 13.84+0.69¢ 7.09+1.47° 10.60+1.58° 9.40+0.87% 8.48+0.95%
LDH/(U/L) 183.70+20.16° 505.11+35.03° 475.71£20.03° 599.00+58.60" 289.00+42.89"

W B bR AS TR 2 41 TR A7 4E 3 2% 5 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).

23 EiEmXZrEKSBEMESSE KA
mENEE RN

HI & 2A AL, 2K SRR )G, 52
FIX HRZHAH b, B4 S A AR B IFAE SOD i 3
PR 2 R B (P<0.05), JE A A B 25 D) A ] i
FEHIAE S T SOD T, Hort 2 mg/kg JEARME AL FE
20 $E TR 35 (P<0.05), HiAv 4l =2 Al iy 22 5 )
A3 (P>0.05),

W 2B AT, MR e AR T 25 I BRIk
YRR CAT 1P B FEK(P<0.05); Z:25%)
AbPRSE, 2 mg/kg. 8 mg/kg. 32 mg/kg JEAM AL B
AR AR B ML 5 T CAT 1% 1 (P<0.05), Hi
8 mg/kg JE RN AL B A $2 AR i

WE 2C Fizw, EHE KRG, Bl
GSH &t i F R T 25 U0 R4 (P<0.05); 2 mg/kg
JEAME AL A GSH 5 i i 3 5y TR L 4(P<0.05),
HAEANB AL FEZH GSH 5 2 DU i 25 4 ok 7 fg 344
DIINTITR: A

e 2D Frs, 7 H R ARG K SR
WJE, MR RS T ARTE MDA & i (P<
0.05); FELA T 25R97 )5, MDA &3 T i
WA, Hrp 8 mg/kg . 32 mg/kg JEAMY AL FRLH 2
FEL T MDA % & (P<0.05).

24 EvBXNZERAKSENESLEFNAR
RS EHH R

HH P 3 ], o AR 2 T PN S R D P A 4
O %) 24 A S T A R P e TR AL, 235 3 A o A
/bt Y M2 A R DA TR 2 A A T
LA AR A AR A TR A, JERN I 2 A
HEZN T R 355, H e s Ol el SR B i .

HE 4 ar, XTI A ZUEARE R, 17
/D EHINE RUTE S, MG ) B R
AR R R UUE, A AR5, A
M 2 AR TR A, TR IR G A kst

HE 5 a0, X RRZH A B ESS A IE R, B/
BR.OB/NVESE TG, R 22U
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MANRIE, RYEAMIETE, B/MVE B/ MEEE B/hek . B/NVESTHE T, AR .

A BRIR AT JE ANy 2H 19 ' 2 2L 4h M FE AR I I 6 v, XA mEgwT, e EaH
8 - 300
2 190%07A #=10; ¥£SD < B -10,%sD
g 00 O 250}
2 800 2
o 700 a L
S 700 gozoo .
% 500 S 150
400
§ 300 % 100 -
] 200 = 50f
£ x |
2 0 & DL B By
PR O xs‘* & F T & &
&\y @sﬁ?; @ T IS m
el SRt
451 group 205 group
% rc c <
2 #=10; 78D g n=10; ¥SD
o = b
o0 o
: 5,
5 £ P
z g
»
@*— \° @%& @’% @’%&
@‘ «?‘ Ff F& F
QS" & &g:y., QS&)& &&;3&0& &QS" @(.90&
%% TS RS
2&;‘3’] group 251 group

B2 JRANE X S B AR T I A A 1 5 i
FE AN [R] B 3R 4 1] 25 5 1 35 (P<0.05).
Fig. 2 Effects of magnolol on antioxidant capacity in the liver of Carassius auratus gibelio
Different letters on the column indicate significant difference between groups (P<0.05).

K3 Sl S A R IE A 42U

a. XTE4L; b, JRYLA; . JEANTTE ST 4.
Fig. 3 Liver tissue sections of Carassius auratus gibelio in each experimental group
a. Control group; b. Infection group; c. Magnolol injection group.
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e PauLcl

Bl 4 KA SR ML E L) 5
a. XTREZL; b, B o JEANE ST A
Fig. 4 Spleen tissue sections of Carassius auratus gibelio in each experimental group
a. Control group; b. Infection group; c. Magnolol injection group.
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Fig. 5 Kidney tissue sections of Carassius auratus gibelio in each experimental group
a. Control group; b. Infection group; c. Magnolol injection group.

K6 55l s miniE 420 v
a. XTHRL; b JRYLAL; oo AN IS4 4.
Fig. 6 Intestinal tissue sections of Carassius auratus gibelio in each experimental group
a. Control group; b. Infection group; c. Magnolol injection group.
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SR B AN R KA A TR S S B AR B BT AL A F AT R TLR-5/MyDSS B IER Rk 2] 585

Muzh ke e s, RARARHED, WEKL, A i
FRMR A ML H 255 B 531 R 2 v i 1 A R 54
P03, Mol EE, IR i A RR 40 R 5
N AH PRS2, TR 20 i 2 2 b B AR AR
AN R b, ARSI R, RIENMIE D
25 EMEBMZREKSEMERLEERRER
KERRIEHZNG

WE 7A iR, EENEKRREE, 5%
FXIRLHAH H, JYL4 TLR-5 mRNA £ikH o ¥
BT (P<0.05); HEGLAAALL, 2 mg/kg JEAMNE AL
P B 4R T TLR-5 mRNA B335 5 (P<0.05),
1M 8 mg/kg .32 mg/kg JEAM A P 2H K K 55 & D)
Jo i F M2 7 (P>0.05),

WE 7B Wiz, 525 Ax AL L, J&yedl
MyD88 mRNA ikt i ZVE FiH(P<0.05), @it

30r
n=10; x+SD
251
20F
1.5r

1.0

0.5 j I
0

TLR-5335 1 relative TLR-5 mRNA

@/
N
000 “)&\2‘0 @ &$ )*;&@ &b °
W&&&% %&‘?3" cgéo f\,&&&
IR
< 2H 51| group
14
% C n=10; x+SD
n 12r
¥
S 0p D
2 08f
=
L 06
5 g
® 02t
ai 0
<3
= B Hs
%3% S @’% x\\ g{\‘*
& B S’
03" +$ & 63"
éﬂ%ﬂ group

MyD88%A & relative MyD88 mRNA

Iu

TNF-0335%5 relative TNF-o mRNA

AL LS, TR AN A B 2H 5 5K e A R R L 4 4%
BAARE ., HAd 2 mgkg WIEAMGALFRZ MyDSS
mRNA Rk 0 I M 2% 7 (P>0.05); 8 mg/kg.
32 mg/kg JEANER AL BRA] MyDSS mRNA i%;%
] i 2 M (P<0.05), Hi MyD88 mRNA ik
TEEET U Jy 8 mg/kg JEANER I 1A B R A

W 7C fiizR, FaARTE 32 51 g 7K o i P Bk
Ja, S AX R4, Y4 NF-xB mRNA %
IR E R (P<0.05); SIERLAIALE, 7F 2 mg/kg
W BE T B9 AN AL B ZH NF-kB mRNA F£ik BTG
FEE F(P>0.05); 8 mg/kg . 32 mg/kg FY JEE AR Ab
PR NF-xB mRNA ik &2 i 2% T B (P<0.05),

WK 7D B, YO e AR T 25 FI IR, Ik
Y TNF-o mRNA ik 2 W 3E Fi(P<0.05);
M-SR A L, 2 mg/kg . 8 mg/kg JE AN AL BHAH

25
B n=10; x+SD

20+
150
1.0
0.5
0
/

o e & §f @
o i §‘°
%y . ﬁf
2H 1] group

[

+
0, 0
%, /@

12
n=10; x+SD

0.8 F
0.6 -
0.4
0.2
0
’K

s @ ¥ f%’ @
@
&;31, 03‘;3&

?ﬁ;‘éﬂ group

Bl 7 AN X T AR ) 4 2 4% o A G JE IR 3R 3R AR Y 52 1)
FE AR 5B 38 7m 4[] 22 5 B 38 (P<0.05).

Fig. 7 Effect of magnolol on expression of inflammation-related genes in Carassius auratus gibelio liver
Different letters on the column indicate significant difference between groups (P<0.05).
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Tl E MR (P>0.05), L2563 E N 32 me/kg 1Y
JELRINES Ak R 2 U] & 3T R (P<0.05).
3 iFig
31 EiBxadZFEKS EREBRLRGH
Al

LR (IR Ta SR A =L AT ME RN YA A RN (E9E
P IRAR I B kot BRI 1ol 7 1 0 U A8 TR
(ALT)FI 43 BL 56 G B (AST) @ T il 32 45 1k Wl 52
W, FEAEETHE. ORE. BRE. LRSS E
W FENLIARAE FARFECRAST, M ALT F1 AST
T AR ELAR G TE R, H 22 A 25 21 2 A2 21 451 45 1
BN A5 A, I s T ) T R T
Kt ALT F1 AST {57 /9728 A AT Sz e i £ {4 240
M PG FEEE o 554, faiRZLER G A i (LDH) & &
W, WG L2 A RAE .
KK, & fi(Plecoglossus alitivelis)B YL Ig /KR,
PAMIE IS, I ALT. AST #1 LDH =T 4545 i 3%
b, %R0V e 55 1 B fh (Schizothorax
prenanti){EIEYL G /K S MM 48 h ), L7 ALT
FUAST WML T B3 L. [FEE, AR &
5B IR L B K SR S, ALT. AST Al
LDH 584, — o fe R b 3% B fa AR 52 S0 I A
TGS, RS S, DA S B 2 s S
Al TaE A R AN b B () fa 4R ALT \AST Hl LDH
I RIRRBE RS T4, 76 KB (norvegicus Rattus)
OSC fin E AS 7R R TP S A A R vy JEE AN () A
AEfS W WS LPS A ZEES L ALT A1 AST
e P22 —E R R, R AN RESR ML
Iy te 1. (BAEIEANR R B R 8 me/kg B,
LDH H B % FRM IS, 1856 T 8 >t
ZIN BT R A B 52 36 DA R 4% K B 4 B P4 T
ZWN AR, BT RIS, (HH
PRI — &5 5 1 i DR A T — 25T

JHREAE AL 2 e B, B e
M, 552 215N A2 M5 R RAE N . B IE A2
REZEMHM N E, seHE R R, dE+r
TR NB 3 T, 2 f0 28 MR A ) 2 22 2 B
g5 NN SR dn B, R T B A 15 i A%
B oA, sz 2K S R S, A

SURIL T ORFIRRBE A0 JHEIE © LA R S
PR [R) 2 B2 A FE 00, B O R i 1 3 A 4 P 240
TR, WAy b A IR AE, X A5 A gl a2
L8548 (Scatophagus argus)*® . Bt D48 (Brachydanio
rerio) VYL G /K T TR R IR AR 1] o 7 45 TR
FNERRIT G, A4 B 2R I scE AR &
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Y8 (Trionyx sinensis)PH . FAD P S 510145
TR K MR IE S TG L —3 . H L B oRrg
KA R R R LT FE A -SRI R S
TG e 5% v V= i T S 3 9 I i 7 =
A RE 1 1 38 =K A R i X e g KA T R
Yoo CAWFFRUESEANG 2R F SR B RS
70, BEA %% DPPH.ONOO ™ HIl 0,5, 1H4h,
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Effects of magnolol on antioxidant factors and the anti-inflammatory
TLR-5/MyD88 pathway gene expressions of Carassius auratus gibelio
infected with Aeromonas hydrophila

WU Jiayu' 2, CHEN Kai’, XI Bingwen" %, XIE Jun"*?, PAN Liangkun®

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;

2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences; Key Laboratory of Freshwater Fisheries
and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Wuxi 214081, China;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: To evaluate the therapeutic effect of Magnolol on deromonas hydrophila infections, the effects of mag-
nolol on infection results, blood biochemical indexes, liver antioxidant factors, tissue pathology, and inflamma-
tion-related gene expression were analyzed based on the construction of a Carassius auratus gibelio infection
model. Blank control, infection group, and 2 mg/kg, 8 mg/kg, and 32 mg/kg magnolol treatment groups were set
up. The results showed that magnolol treatment could effectively reduce mortality in infected fish, with relative
protection rates of C. auratus gibelio treated with magnolol at 60.75%, 71.85%, and 59.95%, respectively. Com-
pared with the infection group, in the treatment groups, ALT, AST, and LDH were significantly decreased, TP and
ALB content was significantly increased (P<0.05), CAT and SOD activities were significantly increased, GSH
content was significantly increased, and MDA content was significantly decreased (P<0.05). Histopathological
results showed that honokiol alleviated congestion of the liver and spleen to some extent and reduced cell necrosis
in the kidneys and intestines. In terms of the expression of inflammation related genes, magnolol treatment sig-
nificantly decreased the expression of MyD§88, NF-xB, and TNF-o but significantly increased the expression of
TLR-5 (P<0.05). These results indicate that magnolol can reduce mortality from 4. hydrophila infections in al-
logynogenetic crucian carp, reduce oxidative tissue damage, and downregulate the expression of inflammation-
related genes. The results provide a theoretical basis for the application of magnolol in commercial applications.
Key words: magnolol; oxidative damage; inflammation; deromonas hydrophilia; Carassius auratus gibelio; anti-
oxidant capacity; tissue pathology
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