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WE: RF S0 X SR ( Megalobrama pellegrini) 41 i i) A= BEEZ WA AW 58 Ve FI M S5 55 5 09 1 1%
el 2 JEL A1 37 0y A SR ik 42, 3% 2 RS I 18 C B R AR (CK) 1 32 °C iR TiLian 2 A3, FAS [ i B A 3
JG0h,6h 12 h 24 h 48 h F196 h PEATIURE il JE A0 6% &)y £60 JH A8 4840 W 52 At ( SOD ) 1 Mk st S AL S ( CAT)
TP PRSI HSP60a Fl HSP700 W3R 7K, FHEAT 41 40955 R4 UL, ik A V540 5 &) £ 0T 5 1 v R 36 7Y
A HRE R AR 25 SRR BEE SOk R TR RS i ] A3, RN 4l fHERE SOD | CAT 15 ¥ 2 5e Tt 5 R Y
AT BT GA)E 24 h R BNEAE, F IR BRT SR 65 4)) I BIE HSP700c Rl HSP60a 5 K 6 35 7K - T i 3 A%
Ak, M TEACEE 12 h F1 24 h HSP70a FE I FRA /K B35 R, S IRALEE 6 h I 24 h HSP60« FEIF 3k /K -7 il 25 7
T CK, Bl IR0 I ] FE K | JEEAT 5 40 £ ST 28 28 s B0 T AT 4 I =S v AL AT S 9 T S B AE . £58 L &
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Physiological adaptation mechanism of juvenile Megalobrama pellegrini to
acute high temperature stress

CHEN Chunna, LI Zhengyi, XU Fei, LIU Hong, ZENG Haoyu, HUANG Yingying

( Fisheries Research Institute, Sichuan Academy of Agricultural Sciences/Sichuan Fisheries Research Institute/ Fishes Conservation and Utilization in the

Upper Reaches of the Yangize River Key Laboratory of Sichuan Province, Chengdu 611731, China)

Abstract: To explore the physiological effects of acute high temperature stress on juvenile Megalobrama pellegrini,
one-year-old healthy juvenile Megalobrama pellegrini cultured in ponds were selected as experimental subjects. After two
weeks of domestication, two temperature treatment groups of 18 °C normal temperature control (CK) and 32 °C high tempera-
ture stress were set up. After different temperature treatments, samples were taken at 0 h, 6 h, 12 h, 24 h, 48 h and 96 h,
respectively. The activities of superoxide dismutase (SOD) and catalase (CAT), the gene expression levels of heat shock
genes HSP60a and HSP70« in the liver of juvenile Megalobrama pellegrini were determined, and the physiological response
characteristics of juvenile Megalobrama pellegrini to acute high temperature stress were analyzed by combining with histopatho-
logical observation of liver. The results showed that with the increase of the duration of acute high temperature stress, the ac-

tivities of SOD and CAT in the liver of juvenile Megalobrama pellegrini increased first and then decreased, reaching the peak

at 24 h after stress. Under normal temperature control,

Y75 B #8: 2025-07-28

BT AR5 H (2023NSFSC0209)

EE R R (1981-) 2o, Wil A o A, Bt RIS 52, P9 05 HSP70c and HSP60« genes in the liver of juvenile Megalo-
61 K 7= B WA A A (F-mail ) he_1981_2001 @ sina. brama pellegrini, while the expression levels of HSP70a
com gene were significantly up-regulated at 12 h and 24 h after

there was no significant change in the expression levels of

BIRAEE . BFH, (E-mail) hz-yli@ 163.com high temperature treatment, and the expression levels of
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HSP60a gene were also significantly higher than those of CK at 6 h and 24 h after high temperature treatment. With the pro-

longation of high temperature stress time, the liver tissue of juvenile Megalobrama pellegrini showed pathological characteris-

tics such as large area of hepatocyte vacuolization and hepatic sinus dilatation. In summary, acute high temperature stress can

cause stress damage in juvenile Megalobrama pellegrini and cause pathological changes in liver tissue. Juvenile Megalobrama

pellegrini responds to stress by rapidly activating the heat shock protein system and antioxidant enzyme defense system.
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( Culterinae ) 85 J& ( Megalobrama ) , B4 B T KL
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h HESER, FK9.00. 1630771 & HEE | A5k
LS HUS 30 min, FTIFFRFEETIEH A JeHEK I
DLV BRI P B A Tk 5 A0 2 e il BRIk oK 2
FFEFEKAR T 20% , [ B b 70 45 5 28 MR <19
Ko
1.2 RIGAME  RFERTELEFRENE

YINFREE SRS, ARk £ 5 1) JEE 601 615 &)y 1 il A
YEEE M 18 °C (XFHR) 132 C (H i) AY 210 L 3¢
frrp, bR 3 AN EA  HEA 10 B, W5
FH1 200 W BRI i 47 3 385 G K Ui 42 ] 12X 50 10
], 2 AR  pH |V U5 R R 5 IR
Wi — 20, IE RS,

AT ALFES 0.6 h 12 h 24 h 48 h #1196 h i},
2 ANuh B AR AT BEMLGE IR 1 R R AR 40, {8 10
mg/ LB R 1 MS-222 ([R]85 78 H iR - £, 18R P A TR
R TR RS | T oKk g T B
ML WA IRG , IRAF T -80 C UK. RH
A001-3-1 B A AL P AL ( T-SOD ) I e 157 & Al
A007-1-1 3 S8 AL S ( CAT) I 3] & (1 e i i
Y LA A BRAS w77 it ), MR U8 B 5 2R 4 7 TSR At
4l 0 E SOD T PERN CAT 1 E
1.3 SiEMExEtsh & RFAEA LR HSP EE %
XK R

FREX 20 mg J5- 0 )5 40y £ JHF B 4L 280, i A 24 2%
Y ( Lysis buffer, LB) 213 5 #2HUE RNA 2R Pri-
meScript RT reagent Kit (5 H B A=) AR A BR 2 A
FEh ) B RNA G SR ¢DNA |, =20 C - 77 & H
F T 38 [ B R A W H R B 52 0 (NCBL) 250408 R 1
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CHEA 30 s, 2 45 ADMPEER, HRPESEH 20 E & PCR
PIGZEAR SR 2702 A B R 3 R A X 2 A
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F1 ERFEKEE PCR ¥ IHES|IMEFF]

Table 1 Primer sequences for real-time quantitative PCR
EIE EFFHI(5—3") S 3 (5 —3")
GAPDH AAGGCTGTGGGCAAAGTCATTCC GTTTCTCAAGGCGGACGGTCAG
HSP60 TGCTGTCTACTGCTGAAGCCGTTGT CCATCACTCAGTTTCGGCAGGTTT
HSP70 CGACGCCAACGGAATCCTAAAT CTTTGCTCAGTCTGCCCTTGT

1.4 FFRELELRY R HIME

SR IO A ZH 20 B F Bouin [ [ 2 W
[ 48 h J& , il 2 A sh KL (RN 4
BRZN w7 i ) R TR BE WK, #1325 I 500 ( e i
VLR SEME 7 57 2 w77 ) i A 735 WAL 3R AR 0
TASAE H&5~6 um JBY H, VIR 4 HE (95
MGG 20 G o J5, A b YR RE 3 R, 1R
3DHISTECH Pannoramic 250 207V i 25 (&)
M) 3DHISTECH 23 w177 i) #4742 7 45948, 70 3k
ALK 100 F5 1 400 £5 )5 14 G, 47 Ik 41 2
PH2FER
1.5 HEFITEHH

FI ] IBM SPSS Statistics 22.0 %44 #E47 4b B 8]
Z5 B E MM, R A Shapiro-Willk 77 ¥ Fl Lev-
ene’ s Jy X BUHE R AT IE A 40 A0 A 2555 R R 5
G A I, A8 B PR 2 7 22 43 BF ( One-way  ANO-
VA) 1722 7 B EE AT

2 HERE

2.1 AMEIRME S W 4h & AT E R4 Y
LEE (SOD) EHEFT S SEE ( CAT) BRI

AN [R) L Ak X JRE 455 75 4 € FIIE SOD 3% 4
CAT TEHEMZm an & 1 i, IWE AT LLE 18
C X} HR (CK) 4 JEEam i 2y 6 FF Ik SOD 36 Pk H 21 B
ksl T 32 °C I Ak B 2 JEE AR 5 4 £ TF E SOD
RIS FTHE TR SR PE 24 h B,
SOD {EMER R (152. 598 U/mg) . il b BE 12
h 24 h 48 h I}, JEEA0 65 %)) f T E SOD % 14 43 3 He
CK 3471 14.95% 17. 12%F1 19. 02%

CAT WG Atk #a#i Y SOD &AL, 18 C X
WA 2 JEE A0 5 4 £ AT CAT 15040 i 35 28 4k, T e TR
AP CAT TEPEFIRE RS LTHE F RS, H
R IE 24 h B, CAT 35 M+ 2 v A (37. 981
U/mg) . FriAbEE 24 h 148 h B, 55 il Ak B R 1 s
Hita JHFE CAT 3% 1 4 % b CK 35 /i 13. 65% #01
15. 94% , HAbRT[E] 2 NAEFE CAT WGMHEZERARE
22 AMEERMEXNEMES EFEALEHL
=AU

AN ) Y80 R A FHR XS V5 6837 40y £ T 2H 2 25460 1) 5% i)
e 2 frs . BT ATDIE R IR (CK) SR
i 4y €0 JFF RS540 AR TE | IR R 485 /) 2 8 Te it , i
AN SRR A BOR | 2R HEF 35 R 26 5 T i ik N 2
SERY TR AN 2 O RHES 11 X N /N [E] 3
K S R AE 454 2 4 | A LI {8 - A B A PRI
T 2Pk e TR Ak B R A0 £ 4 i PR 2 20 0 B — o R
O, A e L 42 B i B s i A M, A
6 h B FAELH N EE A e AN B I 5 e aE 12 h
B, JEF A ZH 20 MR BUARRAE 1 25 bR 2 3, P Bt 5 7%
(& 2C) ; m iR G 24 h ik, JFF 200 1 %6 35 725 45 A8 3
W) B S S22 FE Y 5K (18] 2D) 5 il i 48 h
I, BT ZH 20 M B B 2 () S AR R, | R T 4 i o
e, R AR TIR (8 2E) ; = iR 8 96 h
R, JF 0 6 S R T R s 0 A T A% e I 5% D I
SEWIRRAE () 2F) |
23 AMTERETEMEI% & HSPs EE K F
IR HFE

2Pk IR W a5 %)) 1 HSP60a Al
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Fig.1 Effects of acute heat stress on superoxide dismutase (SOD) activity and catalase (CAT) activity

in liver of juvenile Megalobrama
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Fig.2 Observation results of liver histological structure of juvenile Megalobrama pellegrini under high temperature stress
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Fig.3 Effects of acute high temperature stress on the relative expression of HSP60« gene and HSP70« gene in liver of juvenile Megalobrama

pellegrini
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