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BT AE R G0 L RO T RO B ENE ™ 0 B
T, AR A L] SR A /K G E T 1K 3130 °C
PAL, Bt T o dd AR R R, R T
R RBEREM S 45, AR T B IEHLA PR
o AR 0, e 5 s ) O B AR B AT A
TR — DN

FIR A 5% il B X £ 24 BT 41 0 9 052 9 7 BE
TR OISR 2 Je 2 THER LR IT R, Bl T
SRR L ARIE L B IRARDL . AR BRI N
BN T | B RN R, Kot
FARAFAEBRN S, RERBRRME, &
B RO S AF e 2 4 W 1 I 240 i 2 £ 2 ]
ARERGH PO, dRROSLAL G 240 i
DR 0 T B A o ) 0288 I i 3 SR A
A, PRSMIF ST IR X £ 28 E A0 i BT A AL fE
I By R RE 1 B9 R2 0, ] HE BR AE 1R S 56 v &2
MR T, A BT XA B & A TT AL
HARTE o AEARBTITH, FH B P LS AL HE
BRI B A S BRI, T S R AR
FMH AT R R I iR JEE X LP ST T 1 K B
S P 200 BT A T BE 0 A G AT O ik TR R 0K
IS, A BT 1A e 2 X R R ] AT 5 9
IO P 5 M S FCAR AL, () B O R SR A A
B R B £ SR A A ) R R ARl A Bk il

1 MEHSIE

1.1 LG R

LA 20 A5 PRS2 6 R B 0 D) 1 T VT 5 1 ke T
FHFRTEMAE , B9 T 7 I 5 il A0 5 i 5
HHNK Rger, SCR I E KR 14~18 °C, ik
WA J7 . fdt R B SR To 5 09 A AR H T 40 i

1.2 LB &HA

Percollif 5| W [ 35 [E PharmaciaZy 7], DMEM/
F1285 383 . R4 7% (FBS)IA A LA 51 BIA Al
2 3 A N A T 3K 7 & (CCKe) I [ b 3t &
HERHARAF, SODMCATHHAF £ H
LA B ) TR AT T, AR R R
& BB RAEYEARVIT T A1 A5 24 (LPS,
Escherichia coli 055:B5)Fl I 5% £ B (PMA) I
FESigmaswl; WHI(HFRHR/AEER). TUME
W5 (NBT). — W57 1 (DMSO) H 3% E Amresco
/N F]; Trizol, PrimeScript RT reagent Kit, SYBR
Premix Ex TaqFfIDEPC/K I [ H 4 TaKaRa’Z\ 7] ;

Real time-PCR5 | ¥ h 7 5 S B B A= 45 A A BR
NGRS iYL
1.3 XEGBLBERMEKN S BIEH

O3 B IR S AR A 2 RO RN R
HIHECH L E AL, R BB R SL E AL
Wi 100 pmPFL, 75340 MR, A H K SRR R
B0 B AR 5 A I BE G e 1 A5 31 R £ Sk B I
UM PR E , 4H AR S 5% FBSHY 1% 3% 56 v 43 il
T16, 22f128 °CHM T kLR IR H .

14 HRRENSIhEENE

H5 PP T 96FL AR H 1 195 40 iE 40 03 B T 16
22128 °C R H55%, 4rhl 6. 12, 24F136 hjm X4
FLE 3 HEAT I o A0 A TS 7 0 5 AR S CCR 840 g
e HE A 3 ) G 1 B T R AT, AR (A
450 nmifz KA I E ODAEL, 7142 S5 B3 20 3% 7
1.5 LPS¥E & 28 A9 & 7 Rl 3

T 1 e B R 25 ng/mLAYLPSIE W . S8 T 4R
I 78 25 96FL M 5 6L Al H )5 AT 19 4l i 85 R W, 47
A LPSH L, 4KZ2'E T16, 22F128 °C T i #¢
2hJE HEATANME Ty PRI K . AR A I A
LR R ARG, 15 B DMEMAL FR 26 S %o FE 4

1.6 SREIERENE

o RO R P £ L I R e 3
Y %E 2 B8 Secombes! Ay s . FFE96FL AR Y
Wi w, BILmASHPMAMNBTIHE R A
30 min, 9P 45 A 0 A 4l B E 40 i 10 min,
T LA 70% 9 FF BV T 0 20K 5 96 FL AR 1 SR KL T
25 B FLU AN A 120 uL 2 mol/LIKOHA 140 uL
YDMSO, 630 nmiff & T B E(E, PIKOH/
DMSO & NI E AL,

IR B E P0G A ) LPSHF & 24
J& . HIPBSTHVE2UC, I 240 M ) T W 4& 6L Ak
FO U BE 4 B, B AC100 pLEGPBS, FEVKIE &1 F
PEATHER AT I 24 . 5 000xg 0 10 min/i B 15 -
PR R HIBCABE AT 2 , AU SODFCAT
T T P 00 A A BERR) r BR A Ik AT . Al
SODi 7 (U/mg prot)H 4l WST- 135 #E 47 & ',
CATE P (U/mg prot)H3 4 48 #h kil 2 .,

A A o 5 KA 8 R A Hi¢ W8 Trizol s
PRV MIRNA, EARSLI P RS % B R R SCH,
C £ B RN AGE 533 Byt Jig B Ha K F Nanodrop G il 4%
FRSCHEME YR EE , G A% FIRNAE T80 °Cuk4h H
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812 KopE o R 43 45

PR TR 225K . i TaKaRaZy A ) Prime
Script™ RT Reagent Kitif 7] & & i cDNA ., # 4
NCBIEHE P £ 1f) KB 0 A OG5 K 1 7 51045 2.,
IR HAEL T YTt D Rg i i &= 5149, B-actin
HRNESEN(FE). #HSYBR" Green Itk 15 7¢ 6
Db AT L 9O E B PCRAMT . BN R RN
20 uL, f13%510.0 uL SYBR"™ Premix Ex Taq™
(2x), 0.8 uL cDNAMEH, b FiF5141450.8 uL,
7.6 uL RNase-free7K . Real-time PCRIZ i 5514 : i
5Pk 95 °C 2 min; APk 95 °C 15s, 5I49E k
58°C 15s, HI¥IEM 72 °C 20 s, 407G, 1T
B A X A ECR 2, H YL mRNA
FXFFR B R=222, L, ACA[C, (H I H)-C,
(B-actin)], AACS[AC, (S2564H)-AC, (b FE4H)].

1.7 BUIESH

JIT AT BRI GE T o BT #4746 SPSS 18,05k /4 +h
YEAT o Bd i meantSE(m=4)% 75 . 0¥ % FH B
F T EHT(ANOVA), MAabHiZ 2 7] 2% 5 3K 5|
i 2 K- (P<0.05), >R H Tukey [ A S0 i 47 2
Fe B #T o

2 4

2.1 IEFIBEMLPSY KHE & LS E WA RiE
Al oEAl!

R C R 201 it 13 48 A4 100 51) 6 G 00 240 L i
F1o 28 °CHEFRAAMET , UMM TG 77 B K5 37 i (1] ZE
KT RS, EE3E36 hiE M6 ) i 3%
T 6 hH112 hiy 1% 71 (P<0.05); 16°CHI22°C 514
T B SRR 4R MRS 1AE36 hi C B E AR A (E 1),

s FR24 hs, SXTMRAAMH, LPSAb#E
2 hJ A R fa 3k B A A Y TG T T
T 2E S, H 4% IR B AL TR 4 1A A 40 TS h 2 S

A3 (E2),

2.2 EFIREMLPSY K& & LS E W 40 bF
R4 & & M RO 520

LPSWE B2 h/5 b 8 w7 R B0k B g4
i %) I W B % 305 P (P<0.05) o X} BB 2] 5 I 441 it I
W i i i P P R A b 25 S AN W 5 LPSARFRAH
S L I AR A 3 A O B L o T SRR AR, 28 °C
FE IR 55 AF T 20 B W 3 i 1 1 25 IR T 16 °CAE R
2H (P<0.05)(1€13),

2.3 EFREMLPSY KHE&L'SE AN
SLERE M AR

LPSAhHE 2 F w240 Jid 119 SOD B i 14 & & (% T
XT R4 (P<0.05), H 3% 57 i B R £ Sk B B g
41l s SOD G 14 JC . 3 5% i (1] 4-a) .

LPSAb 40 CATREG I T 1 25 1K T % 4l (P<
0.05), H.28 °CAA: T $5 57 1Y Ko a3k B 200 Jif
Y CATHEEG P42 167122 °Chb BRA . 2 T (P<0.05)
(K 4-b),

24 EFREMLPSY KHE&L'SE AN
SR ERENZ N

Xif HEZH FNLPSAL B 41 Fo W 4 i SODFE [ K 35
B BT N RS, HERARE,; &
S b T 2 (R]  0 4H iE SODFE N ik 25 7R . 3
(%l 5-a),

Bifi 5 I T, X R 2 FTLPS AL F 240 5 2
LR CATHE R 35 1 38 m, 28 °CA4 1 PR/
Kigtk B E WA CATH N Rk H B 5T
161122 °CAb BE 4 (P<0.05); 7E28 °CHi =5 1F T,
LPSAh B 21 i K #5315 W 40 S CA TR JE TR 36
IR7KT d 25 8 T X IR (P<0.05)(1415-b).

Xof HEZH RN LPS AL B 21 5 0 441 it Nrf2 1) ik R

F1 KAEEEPCRETASIMFSI

Tab.1 Primer pair sequences for Real-time PCR in this study

Gik7| BlE7 2] R e
primers sequences(5'-3") efficiency
CAT-F/R CTACACTCAGGTGCTGAACAAA/TTGTACTTGTCGAGAAGGGTCT 0.99
SOD1-F/R TTGCCAAGATCAGCATCACA/TCTCCTCATTGCCTCCTTTT 1.04
Nrf2-F/IR GTGATGCATTCCAGTCAACA/CTGTTTCCTCATCGAGCTGT 0.99
Hsp70-F/R GGCCGACTTAGCAAAGAGGA/CAATCGGCTTGCACACCTTC 1.02
IL-15-F/R CAATCTGGCAAGGATCAGC/GGACGGACACAAGGGTACTAA 1.05
B-actin-F/R GACCTGACAGACTACCTCATG/AGTTGAAGGTGGTCTCGTGGA 0.99
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16 C @m22C ma28C

1.0
Ab Ab
0.8
8 A,aB,a
%g 0.6 | Aap AaT AaT T AaBda
g% 0.4 Chb
%02
0
6 12 24 36
I 18] /h
time

1 FEIRE THEFRIhANAEELE
E Rk 4 AEE ST AL

HUR B B A FR S 5 8 2% 08 A — I 8 Ak B2 1) 04 22 7 B 3
(P<0.05), N[F)/NG o B 3 7] — I ) 4k 8 401 ) B0 98 22 3 2 35 (P<
0.05)

Fig. 1 Effects of culture temperature on cell viability of

L. crocea head kidney macrophages after being
incubated for 0-36 h

Different capital letters above bars indicate significant differences among
treatments at the same temperature, different lowercase letters above bars
indicate significant differences among treatments at the same time (P<

0.05)

o
)

DO XFHRZA  control group M IR ZHELL  LPS group
| i | i | i
16 22 28
ErC
temperature

W
absorbance
o o
>~ o

o
o

[e]

2 BFREMNELBEREE LS
B Wik £ B 5 J1 B 520
FIIR B AN 17 7 B 2 75 Al [ Ak B1AS () 3 5 i 82 4k 70 2 090 1) 22
2 (P<0.05). T A
Fig. 2 Effects of culture temperature on cell viability of
L. crocea head kidney macrophages incubated with
DMEM or LPS for 2 h

Different letters above bars indicate significant differences among
different culture temperatures at the same treatment(P<0.05). The same

below

I I L E T v T L BN (P<0.05) 5 5 X HR A1 A1
I, LPSIEEZEfEUE T 28 °CA T 15 75 iy K 43k
B 1 W5 41 i N2 55 PR 7 3R 3K (P<0.05) (K1 5-¢)

2.5 IEFIBREMLPSY KHE &K E WML
e -YESE v nf-AlT

SxtEAM, LPSIEF2 WG B EMRIET

0.4 X4 control group mm flEZHELA  LPS group

g 03 A
g
KL 02
X 2
=]
= 0.1
0
ErC
temperature

3 BFREMNELBEAXNESLEERMAE
P AR & M B 2 I
*R N A — IR B 4 A T LPSAb #1415 f R ZH A Ll B s 2 B B
(P<0.05)o T
Fig. 3 Effects of culture temperature on respiratory
burst activity of L. crocea head kidney macrophages
incubated with DMEM or LPS for 2 h

* indicate significant differences when LPS groups compared to control

groups at the same temperature (P<0.05). The same below

0 COXTHRZE  control group WM i HEZL  LPS group
A

40
30
20 a* at

O L L n

16 22 28
R/ C
temperature
@

X2 control group MR fiEZHE4L  LPS group
15
B

SOD i3 #%/(U/mg prot)
SOD enzyme activity
o

10

A
AB
b*
a* a¥*
NIl N N
16 22

g, C
temperature

(b)

CAT &5 1#/(U/mg prot)
CAT enzyme activity
W

4 BRRENSLBEXRESLEERKME
SOD (a) FICAT (b) BEE AT
Fig. 4 Effects of culture temperature on SOD (a) and
CAT (b) enzyme activity of L. crocea head kidney
macrophages incubated with DMEM or LPS for 2 h

25 U Ab 320 K U £ Sk B AN L ZL- 1 81 3 [
Fik (P<0.05), X HEZHFILPSAb ¥ 4l K ¥ £ 3k
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814 Ko %R 3%
DI04 control group  mm NSZHEAL  LPS group X4 control group WM JEZWEAL  LPS group
1.5 16 a*
=
S A a 5§12
2 10 A S A i %
K 2 i b
RE il it
205 i i c*
S IR B
oLl . . i~ -l
16 22 28 16 22 28
/EIELE/OC (Ell):g/oc
temperature temperature
(a)
4 CIXHEZH control group W lEZHE4L  LPS group o 1IEFBEMNZABEAREGLSEIEMAM
IL-1pE A RIER R0
=
” g3 b Fig. 6 Effects of culture temperature on IL-1f mRNA
X g expression of L. crocea head kidney macrophages
<) a2 B
® 5 incub i
a A ubated with DMEM or LPS for 2 h
S CE
‘ % ; - CIXH&ZH control group MR JlEZHELL  LPS group
' : ’ 50
16 22 28 0
. =
i J5/°C 2
temperature H_@ § 30
(b) ®O£20
O XTHR4  control group mm fRZHE4L  LPS group K <ZC 6 -
5 b ~ 3 A a*
= 4 c* g8 0 — .
.% 16
) 23 .
Mg B b c g/ ,C
Hé 52 temperature
< A
m Z 1 5 N SR ok
2. [N 7 SR &AL TR K SLVE
g/ PC Fig. 7 Effects of culture temperature on Hsp70 mRNA
temperature expression of L. crocea head kidney macrophages
()

E5 #HFxBRENESLEBERRELEERMA
SOD (a). CAT (D)FINIf2 (c) E£FE &AM
Fig. 5 Effects of culture temperature on SOD (a),
CAT (b) and Nrf2 (¢c) mRNA expression of L.crocea

head kidney macrophages incubated with
DMEM or LPS for 2 h

IV 440 B 7L 1 B35 PR 36 30 B L B s T . = R I
(P<0.05)(I¥16).

2.6 EFEEMLPSHARGELSERMAR
Hsp70E E FRIAHI 22

4 HL2H I AT BfL Hsp 70 PR 3% 308 i i L 3
Fh i 7 2 G N (P<0.05); S XTHRAIAHIL, LPSE
FARHE T AR AL PR 2H K B 0 3K B R Al Hsp 70
) 3 PR 2 35 (P<0.05)(E1 7).
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incubated with DMEM or LPS for 2 h
3 e

A K H A0 I A R e 3 R IR AT 5
EL TR, i FHMTTy 75 A 0 40 B 36 1 A2 ki
4l R 5 R 5286 b R CCR 8 40 i 3% 7 46 4k 571
BB EE R IA S, KL B A
22 °CHEFRAAE T W TG 1255 T 1681 28 °CIi b 28
AT AEE DL W v A R T A P T
N Je AR BRI, A I T 3 e W' A
WA H , fAfE—E iRk, ALK, 28°C
Be 35 55 T I B A 7E 6 hAT 12 hid W 2
T HALA IR, ZERE TR, JEHEESR
S5 F T A TR) 35 200 B ) Bl PR IR A, 2R
40 A H 9 S BOWOGAE R R, T L,
T T T 9 A JA0 T 400 AR 2 DA e i 8 R Ak R AT
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TE— W R BRYE . 40 ML) R RE 75 1E W & #5148 1
o — NEENEAFE R . AR R TR, 16°C
B3R 408 9 K 3 A0 I 40 i oF LPS 1) £ 38 i Jiij
fiE 7 0 3 5 T 220 28 CCALHRAN , RBNH B AT 1Y
MR, M THEETERRIY, £—EMN
T 3 B P A B ATS K RT DA AR 4R IE R 1) Be A A B
M oE R PE . BRI, X T £ IS A B s 5 LAY 3
B e HE I E I AL S A
RSN, g ORI PR A 2 e SRR KA —
ol SN 4 S it 20 B D g AN Fe A, AR AR I
DERY B IR 5 R0 RS

LPS/2 9= 2% [G B 4 T 20 A B 1 o 22 20 1k
By, HA RS Y) 77 G 2 O AR, A2
ki A LR R b G B i NI R 1 5
(Salmo salar)? "% 15 & (Dicentrarchus labrax)™"
SR, LPSH] DL R m KAk B
AN M ROSIY A e o T3 X £ 2K 155 gk 240 g I B g
RIGTER S A KR . AftssikE, @
RIEARRSFM T BN BT, fEREWN
BT S e N A DR s . AR A5 T (15 °C)UT
i (Onchorhynchus mykiss) ¥ 4%z 40 i ROS Y A= R,
IR (23 °CIRPY . (HALE WFITHRE ,
RIS N AR TR R L. K
1 5 25 A2 1 B A R (Tetalurus punctatus) VI
$ AT ER R W RE Y HEmEKIR (14 °C)M
o, MARTRL(7 °C) PR3 5% 57 14 0L 85 3 ' 0 B 1
MW 24 A Xk s &4 3 A PR (MAATF) 5 | ) o 3
TR, PR TG T = Y XHER(Cyprinus carpio)
MBS AR T RBIMEER, RIRA2 2O
{3 B G 4 I P P I AT P e T AR X
1o Il A5 1 (20128 °C) I K5 35 11 E E A >, 5 L)
A REAR -, R AT ISR LPSET i S 1 K
A0 3 B I 200 T I A T A o

20 I W R 3 P S FR O I NADPHAA AL
it 2 48 FPT A AL R G ny I FVE e e, A=)
LR P A ML R G4 FESOD . CATHINI2%5 4t 4
eIl HLIAR S 40 0™ A I ROSHE ST AL R 4
W ER, [F T B0 e S A B 05 PR R AL, AR SE 5
H IR IR AR 1 LPSiF 5 i K 8 £ 3k 5 1 s 4 o it
R TG MRS SR G IR, SODHICATRE I o i 25 %
MR SRR T IR o BEAh, JRAE X R FILPS
Ak B ZH Y KB £ S B B 2 AR A A [ 3 5 L
T HSODREFIE AN KRB ZFARE, HEH
(28 °C) w3 e vt 1 4 CATHGE 1 LA L CATHI

N0 B AR R 335 o ) Al £ 288 A A 4R S 4
gE AR, 4t (Rachycentron canadum)®
v ARt (Acipenser sinensis)®™ . AR BLEET | fif
(Clarias batrachus)® . 28 (Acanthopagrus sch-
legeli)™ () 1L 5 (55 )Pt S AL B (SODFICAT
ST AU A T ) B T 1 B KT T o T T . — e
Wk, TEA I HKIRE A, KR T & AT
DA R R, bR A R A,
A Ry — 7 B it 18 7 £ e S8 A BT 42 1 v 2
B —FEe Iy, MLER, REAE S T 40
0 FSEA 0 R S 1D TR B 184 A0, DA T 5 040 M 5
Z N E AL B, TR ROSE i E Ak Y, it
ML & T PUA AL B A 06 Pk o 2 AR Fh 25 52 A AT
REE LI AT . fpyRh e | R R A E P A AL
FIE 7 X8 Y05k 2R B AN (] 14 i 1y AL o) s ok Y

LP Sk /& 40 i& R A 1Y 9 J5AH 3¢ 73 8 =X
(PAMP), TESPEFM XM, & H H T
MY R, S MR E A A R
f & 17, FLad 78 O ik B ) A 2 380 3 B 1)
SN, AR, AEL22F128 °C, AIRIR AT
(16 °C)LPSAE F 20 (1) o £ 3k B B 05 4 ffg IL- 1 85
PR 2235 o 2510, #8078 TARIR AR F TR
Wik 240 Ji Xk SR BT S A AR 1Y B S i SR B 7R
XtHifi (Perca fluviatilis) A58 L & B, AR AE HE
T AR IO RE 0™ FEARR 251 (10 °C),
poly(I : O)if5 T K VU (Gadus morhua) % 14 41 i
PR Rk £k R 7 19 26 B f 3 1 T 16 CCAb BRAL ™),
HSTERVGFEES AR L 45 8RR, Hpoly
(1 = O 8-t £1 B fa (Epinephelus septemfasciatus),
g M Ak A (25 °C)MxHE IR 1 3R i 3 e T HoA
TR FEALFRZH Q0F115 °C) 5 [alRE, B A ST 4k IR
WRY, 1E22 CCHIREFRAMF T, LPSiF & Y i i
Sk VAN EIL-1 810 335 1835 7 T 14 CCAL L™,
ZACAMMIRIGE, REZMLPSITE S M f
25 B3 200 4 1 2 DT 1Y) 2R 3K A AE I I i 2
S, A IS X 25 S 0 LRI i AT A

L PSR 8 40 it 7 A= (I ROSER T 23 1 Al L I 4
Mo AR AN, I8 BEAE 8 o 1Y 5 A% % % K- NF-
KBAAZ S R AN 2 PE S ™, ARBFFE R, A
[ 305 35 Ak FE 2 O £ 15 0 40 RO -1 B IR §0 3 1k
SROSHY A AR IEAR K, [l ik 5 Nrf2 3 IR 14 3%
KRR, Nef2 AU BE B 4B LA DT E AL R 4
MTIBE, i HA FEARRE RN I PE ™, Tanf™
TE X} #8877 (Lateolabrax japonicus) W55 # & B,
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816 KorE ¥R

43 %

N2 53 B ) BE i 7 NF-«BIW A%, #E1M
WEAR T R VE B TNFa R IL-18109 33k o TEAWFSE
B, R Q8 POV, LPSHFiA Sk B i F I
Y HIROSH: Al it FNIL-100 3 3A it i 3 R#AIK, mT g
J2 3 o ST A N2 AL R Gk SEELY

UL b, RE A Ak 2 4l ) AL A P AR e 2
I %% % (heat shock proteins, HSPs)[1 2 H £ ik & A&
A Ak, HSPsEEWIANEZN AT, B
BB AR DR K R AR R
e IO Hih, Hsp70&WF9% i £ IHSP, 1E
W L4 R BT E R B, Hsp70m] LA 5 AL A
MR SAARRE T, A A B R A T, R
AT DL IE G e ) G e A D, R R 5 AR A Y
PLHIE, H 220, Hsp70fE o B
RN BT AL R ] e M T RER Y, AT
L BEE S SRIRE TR, R S E B AN
HspT0%E R ik W E 1, IF HLPSiHE — 2 {2 ik
THERR, R WIHEOTBE A0 M e W aa S F R X
F B 16— B R AR SR g . UL, Hsp703E
14 755 2% K W] g J2 5 S0 R IR R R R T 1 RIL- 18
(1) 5 PR 2638 3 PR R 2 —
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Effects of culture temperature on antioxidant capacity and
inflammatory responses of LPS-induced macrophages from head kidney of
large yellow croaker (Larimichthys crocea)

LI Qingfei, CUIKun, AIQinghui’, MAI Kangsen
(Key Laboratory of Mariculture, Ministry of Education,

Key Laboratory of Aquaculture Nutrition and Feed, Ministry of Agriculture and Rural Affairs,
Fisheries College, Ocean University of China, Qingdao 266003, China)

Abstract: To study the effects of culture temperature on antioxidant capacity and inflammatory responses of
Larimichthys crocea macrophages, macrophages were isolated from head kidney of L. crocea and resultant
monolayer was maintained at 16 °C, 22 °C and 28 °C, respectively. After adding 25 pg/mL LPS medium to
macrophage monolayer for 2 h, cell viability, respiratory burst activity, antioxidant enzyme activities and gene
expressions together with /L-1 and Hsp70 mRNA expressions of macrophage cultured at different temperatures
were evaluated. Results showed that cell viability of macrophages placed at 16 °C and 22 °C was significantly
higher than cells cultured at 28 °C after incubation for 36 h. LPS could significantly promote the respiratory burst
activity and inhibited the activities of SOD and CAT enzymes. Macrophage incubated at high temperature (28 °C)
showed significantly higher CAT enzyme activity and gene expression, whereas no significant difference was
found in SOD enzyme activity and gene expression. LPS triggered potent pro-inflammatory response with /L-15
being the indicative parameter, which was inhibited by high culture temperature. However, transcript levels of Nrf2
and Hsp70 increased with the rise of temperature to a significant extent, and both gene expressions were markedly
enhanced by LPS compared to control groups. Taken together, all the results in the present study indicated that
temperature may regulate the antioxidant capacity and inflammatory responses of LPS-induced macrophages from
head kidney of L. crocea through pathways involving Nrf2 and Hsp70.

Key words: Larimichthys crocea; macrophages; cell culture; lipopolysaccharide (LPS); antioxidant capacity;
respiratory burst activity; heat shock protein (Hsp)
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