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IRy TRV S I nlE | U L 8 & R AR L4
HSP70 7EHUp T b i) 55 20E T, A B9 DA 4
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BRERAE R M S A FE AR RN HSPTO IR 3R 3K 2 1Y
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1% 5% 43k %) £ PrimeScript® RT reagent Kit With
gDNA Eraser }#¢5% 0 f15 & SYBR® Premix Ex
Tag™ 113 H TaKaRa 2\ W] ; 48 4 1k 4 157 1k it
(SOD) M & .8 8 (MDA ) 5 18] & AMAZE
1 3 (C3) BigIhe sy A Il i 7] 60 24 W ) R ot e i e
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I, & T RPUEEE . B100 Wl 4 i A 00 e
W A s B N R BLBE I T 4 C &AM
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60 C 30 s, #1740 MEIF, I 45 R
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2.6.10 .14 18 22 26 h PR AR A 3 P HE N BT 43 R i xE 4% 82 i SOD 84 % vk VR4

PR T 17% 8% 19% A% 17% 22% 22%
MR 2.10 .18 .22 .26 h IR AR & T M5 0 AT
ARENZER(P<0.05)(E 1),

C

050 % be
045 - abe %
040 | ab o ab
0.35 mal i IREIIE2 =
030 |
025 |
020 |
0.15 |
> 0.10
0.05 |
o L

Fe

IR A 3 1 (ODsao)
respiratory burst activity

0 2 6 10 14 18 22 26
KFERTIE] / h

sampling time

1 #RRzisg 3 I 20 B P IR R &% 3 T B 2
P e s R A £ ARELR (n =9) , IR I 7 B R 22
S (P <0.05), T,
Fig.1 The effect of heat stress on
respiratory burst of hemacyte
Values are expressed as mean + SE(n =9) , different letters in the
figure mean significant differences( P <0.05). The same as the

following.

R AT 4R B2 e C3 0GR IR =
2 h i C3 BF F N T BT T 1%, B i
J&i 6 ~26 h I C3 & AR T REET K,
NS 6,10 14 18 | 22 26 h 135 C3 B & &L
LIS BIFEAR T 0.08% 2% 7% 11% 10% |
3% W 1418 .22 h 5 R A A I 25 M 2=
(P <0.05) (& 2),

2.70
c . be
bc
| —‘}_E_.} be
2.55 o
&) ab
E 240t
B 225¢
2.10
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SRFERTE / h
sampling time
B2 HEHxmES C3SERFIT
Fig.2 The effect of heat stress on

the content of serum C3

2.6.14 18 22 h [l i H SOD (1) % &5 1 8w A
ELor il BT T 9% A% 6% 2% 2% ., N # 5
10,26 h [fiL 3% SOD [¥) & & 5 WA LB REAK T
10% ., J e SOD & it 5 B i i & i 5 6 B
EMZEF(P>0.05) (K 3),

5 2T 45 82 e 7E MDA 49 % 7f1 N e
I3 H MDA [ B2 34 e F 0L 30T 19 7K 57, I 38
J& 2.6.,10 .14 18 22 .26 h 5 i # AT AH L4350 1
T 27% 12% 40% 46% 45% 22% 31% , I}
#0510 14 18 h I i o MDA [{¥k B B 25 =
NG 7K (P <0.05) (1 4)
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. §—1£]—§ —15—‘}%

SOD / (U/mL)
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KFERSA] / h
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B3 A ME SOD & ErRNT
Fig.3 The effect of heat stress on

the content of serum SOD

b b b

2 Tad, e

I % ab
a
B

[S2 N B e}
T
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Fig.4 The effect of heat stress on
the content of serum MDA
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ISR AR FAT 2 28 PR 22 5% (P < 0. 05) , 7351 I
TET 95,93 1% .2 5%, U 6 ~22 h HSPT0 S K]
FROARNS 23 it 5 O ORI 7K - JC B Ik 22 S (P >
0.05) (K 5) .

1.8 c

1.6
14
1.2 1

1.0 - b
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0.4 ab

ab
02 r ’{‘ a a2 a4 a
0 1 1 1 1 %%%% 1
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SKAESH] / h
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HSPTOWIAHNT RIEE

relative expression of HSP70 gene

5 PR AR H HSPT0 B ERikpI#Mm
EHg.5 The effect of heat stress on the relative expression

content of HSP70 gene in heart tissue

3 g
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0.2 1) SR A I L 5% A4 R 45 Rl bz 240 2L
A S YT BRE 1 3k 1 I 4 i AR W T
J& , BE SR TH BRI , #6481 B 2 AH R 3G I, Bk o
Wt A o W WA e f0 2SR AR S M 4 S vy v
BLRPRZ —, P L R A0 2 AR R S s g
3l K e Verna % fF 5% T 8 ( Cyprinus
carpio) fa Fh 435l 7€ 26 31 .33 .36 C [ /K T 17
I A J I VTR A% A B o ) S R %) e L A
PERIFEAG . Ndong 257 3173 T 27 CTRIEEH T
M5 3 L 7g B JE £ ( Oreochromis mossmbicus ) 1E
31 135 CHYETRNEL 24 .48 96 hJ5 1T 4R % 35
H B R (A, Perez-Casanova 45 I BF 5%
BRI T % R P8 PR 65 ( Gadus morhua) (1) W
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T, 2 WY JL IR ) 7 K007 8 A SR O LA T 3 ol b
T, ZJE B NS R C3 B AR T L BT
&, HAERIE 14 ~22 h I I 25 PR A T 1 i
HAZKF, W 38 18 b I B 2 A IR, L I BT AR
T 1% o, U I [R] A SO0 B i C3 15 R
HIHRIVER, 760 8 18 h B RIE b B3
Rotllant £ "' ¥4 {2 i 52 £ ( Pagrus pagrus) Y45
i 23 d 5, B RGERE I RMA T 1 ACH,, B i %
ik, Ortuno 25"V 35 18 ( Sparus anrata) 7€ 100
kg/m® {2 N PIEF MG 2 h S I i AMAHE
R, B a5 d Ja, #aMAB AR R T
R o X SES5 RALF- B0 B8 Xk MACK 22 i 4
JHo {H Ndong 2™ i3 T 27 CAKIRE T Y5
P AEfarE 31 CTHI 35 CHYEEN L 24 h
SRR RIERE R HMAE (ACH,, ) B BT, Bl
FMA R GE R AE A 5 T B N 2R B DL SO
FEMIFRA K, Sakai 25 AN RMAGE B AT B
YEHT, Al AR A7 g 40 A A A W 5 42, AR B 5 v A
W 240 HEL AT AR 2 P AR 75 55 A MARTS P 32 B AU
O HIA CIEA Fr TE— 25,

N AT Y B el B AR 3,
LA RTEBRBE ST B8 TR B R AR S
THERZ I B S A, 7= At 20 B S PR
AR SR Y S, B8 Yot o s AN AR 7
PR AR, 3 SRR ik S84k , 3 A 9 i ot ot 4R 1k
Y. BRBURE AL i — 20 o i, AT 7 A K 1 1
K EERAEREE, b MDA J& B AR 3R AR W) R
PP IBT , 2% BILAAR T 8473 5, IS I, A4 L 52 463 4 7
AR S A R T R AL
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SR T AR TP R O, R A R A
ML S B 7 (O ) NE IR WM E . &
O* I fk A H, 0, Ml O,, H, O, 2 it & 1k A i
(CAT) a3zt %1k Wy 1 73 ik 8 ) T, sl 9 4 A 40
07" SOD 5 Ay s Al il 12 S8 T HLAA TS R 4R
H HIERREE T, 1 MDA {1 = AIG R 42 [ i T HL A
sz A b HE Sl ) E AR ARPESE R, T
SEPN T BRI SOD Ay &5 78 I 38 1)
A EESRIUN EI L AUERIEUS 10 F126 h
IRV A BT ARG, AR 980 5 7 AT 1 7K
22 AN B UL s R LA G i — 5 1Y
SOD FLAE BRI 7 A 09 B Ak, P83
2 ~26 h IfiL{F o MDA |5 & 34 5 T 0BT Y &
TR 10 ~ 18 b I JE Oy 3, LU SR A
BT 40% DAL, R TR AL A2
SOD X471 1 HiBRAA A — o A B 118 S A 38, (H 2
FREE AT IR 1 LA B ™ 2R S5 TE R Z T
ISP, e 1 BRI AR S, AR N
10 ~18 h B K IF = (o B SR P g ok A8 AL i 7R
oA, 2RSS TS R B, KR A b
(Acipenser sinensis) [l 1 MDA i) &8 BA T
FE R, B A KR Y TH R, MDA i R
e U B (S R Aot SR B 1 5, 5 A B ST R
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3.2 ANMEXOREALF HSPT0 EERIEH
A1)

FRIEAK ™ K 1 HSPT0 S DR AE 800 JE s
R IR R B BB AN R b i R R 25
KIEAE DI R A R . ERE ™ 5
TGO ME HSPT0 HA W] W i35 S AE . At
G AN AT O IR ZA b HSPT0 mRNA (1) AH X
B, VS 2 h RN, b T T
1593 18, R H HSPT0 Kk [H 1 2R 3K 52 407
I, P B R PN B A AR A A B
P, AR PR IR R sh BV e R (HSF) 25 1
BERRALIT R G T I =R Ak, = R AR A% N,
SR (HSE) 454, AT RS 3l #pk on 3 A
(s HSPT0 (iR BEREZ 3 . FAE3L T
A U HSP70 578 VE R 1 a5 i 2 AR 45 6, D
AR EY R A I B Tk B B E D
BT, 4h i e R AR & & A, TR IE
AR IR, i PR o Ik PR 8 1 o 2 A T s i 1) 2
1 A B Rb 5, T ORI I B A, R

R )i IR C s e S EHE e e VA € TS A R (2
JA™ . MR 6 ~ 22 h i B HSPT0 (93435 i
AERFAE S BT 2 K, X2 A D HSPT0 )
FARZ BN Bl s S i HSP70 5 HSF
L85 IF 1M HSF #4935 1, T 984> HSF H HSE
AR PE 45 &, 4 FIR 50 3 TR poy e s,
HSP70 mRNA 1} & & 4E 7 7E — & W K F-. Su
Sy HSPTO 3 B 4 5 470 S Ak i 26 1o 38
THERSEE H A, R AR Bt BAT ST B i1 o
ARWFFE PN A S HSPT0 JLPR R 25k, T #
FAEE D0 200 P R A A P o B 8 2 P R R AR i
MDA 125 5 H IO AT S 2 P A G, 1 B 4
LRI HSPT0 N R4 S it A A T & A
FRAY . PIT 15 SR HSPT0 JLR ARk b
Th A IR S WS R B R ) B
Fto Pk ( Megalobrama amblycephala) 1¥: 34 C
FFEE 24 h BOVFCT R4 219 HSP70 LK 1) AH
X RBE RIS ETHE RS, 6 h )5
AN IR IR I ORAE , ZJ5 HSP70 mRNA [ AH X}
&R OB OEPY. oo TG DU ( Mytilus
galloprovincialis) 7E 35 CTH 1 h, R )5 16 T
33 h )5, IHALIR HSP70 mRNA 135 53k 2 i ok
{, B G 1 5 ~ 24 h Py Sg B A T g
( Oncorhynchus mykiss) RTG-2 40 i 7E 28 C 44k
NE 24 h J5, EFE HSPT0 BEPR Y 2k s 3 S Bt
TR AR B, NS 3h Rk Ik R R
{5, MR FEBE HSPTO FY41412: Stk
WFFE AR R HSPT0 AR 55 5 vp W R
IR GR35 2 VA Rl N e R TS Tk 7/ p ol e
AR RS AT D IR 4L HSPT0 113636
AL IE T X — 5, H HSPT0 HAER)E 2 h
HA WEREA, 25 HSPT0 33k XK E 5z
HTAY 7K X BEHPRE HSPTO AE Ay o380 e 0 45 A
SRAE ISP T G B T EL S 170 SRS s ) 2400 2 38
B R B S WA LA K S A 2T E .

L5 FRTIR  BARLICT ORI = (0 5 S e R R
REAT , IV r A S AR, A4S P i o S A A
TR, FE 20 () AN YO R TE = € L e o, i 78 10
il foff AR AR S Ay ) BRAIG FABE T HSPT0
BEPA 23R 32 FSIOR 9, 5 R GR 1 HSPT0 i
BUARFRAR T — 2 19 5 ek it 52 77, % g R 1) —
IR E ] (HAE A BR . AHESE R IFRE T #
THONT R E = €8 5 01 7% 52 i a0, %o At o 2R 4
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Effects of heat stress on non-specific immune parameters and
HSP70 gene expression in Taisho Sanke koi( Cyprinus carpio )

ZHANG Chong-ying'”, XING Wei’, LI Tie-liang”, MA Zhi-hong”, JIANG Na*, LUO Lin** , LI Yun'*
(1. School of Animal Science and Technology ,Southwest University ,Chongqing 400715, China
2. Beijing Fisheries Research Institute ,Beijing 100068, China)

Abstract: In order to explore the mechanism of koi’ s anti-stress, the study was performed to examine the
effect of continuous heat stress on non-specific immune parameters and HSP70 gene expression in Taisho
Sanke koi under the laboratory conditions. Samples for detections of respiratory burst,complement protein 3
(C3) ,superoxide dismutase(SOD) , malondialdehyde ( MDA ) and relative expression content of heat shock
protein 70 ( HSP70 ) were taken before stress,2,6,10,14,18,22 and 26 h after stress,respectively. The results
were as follows. Respiratory burst activity decreased after stress,and it decreased significantly after stress 2,
10,18 =26 h(P <0.05). The content of serum C3 was increased slightly 2 h after stress. Compared to
before stress,the level of serum C3 decreased 6 —26 h after stress,and it decreased significantly 14 —22 h
after stress( P <0.05). The level of serum SOD had the trend of augment,but not significantly (P >0.05).
The concentration of serum MDA increased after stress, and it increased significantly after stress 10 — 18 h
(P <0.05). Compared to before stress,the relative expression content of HSP70 gene significantly increased
by 5.93 times 2 h after stress and 2 times 26 h after stress( P <0.05).6 —22 h after stress, the relative
expression content of HSP70 gene had no significant difference from that before stress( P >0. 05). These
results indicated that heat stress affected non-specific immune parameters,and lowered non-specific immunity
of Taisho Sanke koi. The expression of HSP70 gene was regulated by heat stress. HSP70 induced by heat
stress played a role of stress protection to koi.
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