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SR AE BB X 55 0N 3R & I E A L IR AR K HSP70 EE R IZR
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(L. Rl Re: Joifl o Be, 1095 JoB) 2140815 2. K™ B 5E BeiR Kl fFFE O Al %R K il A
PSSO IR E S 00, YT95 o 214081)

W OE: RV TR AR I X 56 N (Alosa sapidissima) 3 # I A2 AL HE B M SRR 2H 4 HSP70 (Heat
Shock Protein70) mRNA 7K, SR ZS AR 85 7 200 LN B A EAT T S/ E 3 o SE 30 150 7 3K
TN IRALIFN 15 5 .30 5,60 s 3 ANMGAVER B SCIR A, AR5 RAE, W 52 BT (COR) | =ML FR iR R 24 e (T3 )
IR (T4) G mpE (GLU) (H il =ER(TG) (B JHEEE(TC) BB F (TP) AN &N (ALT) 4 54L&
(AST) I H K S #% B B (GST) (Vs 1 B (LZM) 3 4 fb A B ( CAT) | & 4016 ) B AL g (SOD) (T &
(MDA) Na* K* Cl™ Ca** D)}zl JF HSP70 mRNA 7K, S50, 5% M AH L, 5280 40 COR  ALT,
AST ,GST .LZM .SOD MDA .GLU .TG .TC . TP .K* fil Ca®* ¥J45 .25/ (P <0.05) ; CAT il T4 i BL iR % F %
(P<0.05);T3 Na" F1 Cl" RWEE2F(P>0.05), MiEA IS EEDIFRN, SEEREN AT 35 b
AP O AR AR B3 T R FIE LU O RE T BEZ 2 T —E R . S X REAAR L, 5256 41 6

HSP70 mRNA /KEKA B2 (P >0.05) , iF HSP70 mRNA 7KE7E 15 .30 s F1 60 s 2545 5L 524039 B 2% 7
(P <0.05) . FUA2MERERR A AT LIEE R AFIE HSP70 mRNA 7K,
AR SEUNE R SPERRENNE ; IS4 IR AR s HSP70; FERFRIR
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B RS RS, it I R T L U
H = W8 55 MR A AR AR bR i A2 A . REBOIRZS T
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HLEL SR AL IE At B3l
L ARSIk

1.1 XRERFEEE

SEIG £ - SEPN I 2% £0 1R 57 T o [ K R 2 b
FEBEIR A LA 8 0 B D400 52 3 A R
H1(690.22 £19.00) g, KK K (34.34 £0.33)
cm,

FREAE B R A RO IR, SR K R
(ML T 7K, 24 h fCFLG 4, B R TS IRk 10 ~
15 em, B H B4 AR 1 7 I R IR K
REARTR R, SEIR B RIZK R (21 £0.5) CL, %
4 >8 mg/L, pH 1 7.8, %% 7 0.001 6 mg/L, I}
5%k 0. 037 mg/L,

1.2 =EIigit

Xof R ZH s S I T AR A, 7 1) 35k EURAK
FEA— S0 il R S U B fr R A 12 L A ) —
FAFI AR K JE M B IR W A . SRAEHT 24 h 4%
1EMEET, 100 mg/L T 4 i 2R 47 4 Tt BRI, 18R
WO NN AR I E DR S

AR VR S BT IR MR 5 RE AL
B 18 I R ta 5y R 3 41, 43 A& T 3 1 NAE
(I mx1mx1.5m,6 /%), 2HEHRIEE R
T LA 7 AT, 3 A/ LA 15 s
30 s LAK 60 s 125 S 2% 15 (A 48, ff i fREF
FEZS)  FACAK S min, 32 #4E 3 1K,
1.3 #HmRESE

Xif REZH AN 3 A5 06 A0 B2 43 L 6 5% 41
Ay S5 ] 100 mg/L T & iR B 10 min )5,
I AR T AMA G DAl i ACD HLBER 9 1
W ER KR I, # 8 T 4 CUKA 2 h )5, #
5000 t/min 4 °C £/ FE.Cr 10 min B3 11157 | &
JE RS A -20 CUKAR IR AE . R S I A 1)
FEYNE , RAEHD g5 5 o B TR A PR,
A =70 COKFEHA-AFE o
1.4 MmEFEHSH

I3 B T (T3 T4 55 5 00 7 R FH S e 92
OB TEPTLRZAL T xh6080 Jiit G A3 Gl ik
A& B A st T A W E R B i, 5 T
CAT MDA .SOD ,GST Na* K* .Ca®* I J% C1™
AR ) G W A R At AR R A YT
GLU TG ,TC, TP ALT , AST %545 b il 22 7£ 115 Hi
BS400 4> {24 AL Ese . Mk A AL FE AR

5 2 R R4S AT
1.5 #8 FFZA4 HSP70 mRNA 7K F 5l E

M =70 CURFEIHAFE A, 45 245 56 P Bl 25 £
50 ~ 100 mg #4H 21, Z J5 #% RNAiso Reagent
(TaKaRa, K% ) Ut W] 45 247 & RNA $2 L, %
Prime Script™ RT reagent Kit with gDNA Eraser
(TaKaRa, K% ) 1205 & 1 W #8241 S 5% 5 3R IR
cDNA, WA HSP70 JE[H cDNA J7 5151t
5% F1.5-AGAACAAGAGGGCTGTGAGGAGA-
3’; R1: 5'- TCAATGCCATCAAAGAGCGAGT-3',
W% IE B peactin, B3 51 4 F2; 5
AACGGATCCGGTATGTGCAAAGC-3"; R2. 5'-
AACGGATCCGGTATGTGCAAAGC-3', Fi A 5| ¥
By bR TAE YRR FRA A& .

K5 9615 AT Real Time PCR 473 %
Mo Fi SYBR Premix Ex Taq™ I i3 & B fic &
FORiR 2, BB #A:7E ABI 7500 PCR X (Applied
Biosystem, 32 [® ) 47, FEM LT 3 WHEE N
FE LA MERVE IR 22 . PCR R Z5F:50 °C 2 min,
95 °C 2 min; 95 °C 15 5,60 °C 30 5,40 PMFH; 15
A BRI 25 A4 :95 C 15 5,60 C 1 min,95 C
30 5,60 C 15 s,
1.6 HiEALE

SEEGEE N Excel 2010 F1 SPSS 20 #4745
T A Ay Hre 2206 E & SE 5 as ] A4 5
2 AN PR A, SR B R O 22 4 B
( One-way ANOVA ) Fll Duncan (X2 HAR 4T L
R AU IR 0 22 S AR A SR M« BRifE
R ( Mean =SE ) KR,

2 HR 500

2.1 RHERIEMBXMIEE L IEIRE R0

B SNBSS £ A TR B T B A\ SR A ), £
PR ATIBURANZE R Z 0 Bl AN W e 45 o A BE S
ST APRIMI . Bk TR R, AR
FLRIZL P IR AR s 28 % B S 5 39 1),
Or R EEIE IR R AT B AR, B S )
Fi0 ARt 32 ) B — 5 B2 1) o PR D

HIZE 1 A] R, 28 O B I, £ 103 B
M e A e T B K- (P < 0..05) A
[ g B 2 0 i S0 I 4 2 () B Joi P TG 3
Ze5(P>0.05) . SLB4] T4 K1 TR G
B FRE(P <0.05) i S2 54 T3 JKF-55%f
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ST VN

o

L
5

¥ i 25 %

WAL T 25 5 (P >0.05) . FIGPEI & 45 R 2%
1, 5 5 B LG B S T 9 0 4 1R 360 I
CAT B ZE P (P <0.05), 1 ALT, AST,
GST .LZM .SOD MDA %4 B %7175 (P <0.05) .

*x1

[ 58 3 45 4 B 38 5 GLU L TG, TC, TP K™ A
Ca’" Y50 35 TRELH (P <0.05) , Na* #l C1~
GE SN BARAHENES(P>0.05),

N[5 58 FE 1R AR BB 5 35 3 60 5 & I 75 A L HE AR =L

Tab.1 Changes in serum biochemical parameters in Alosa sapidissima broodstocks after different intensity stress

25X R EE I A] air exposure time

IiH item XiF HR 4 control group 15 s 0 < 0
J2 JifE/ (ng/mL) Cortisol (COR) 21.48 £1.32° 269.30 £18.89" 257.94 +13.83" 273.97 +11.34"
= SRR/ ( ng/ mL) Triiodothyronine (T3 ) 5.55£0.19 5.39 £0.37 5.54 £0.46 5.49 +0.30
FR 22/ (ng/ mL) Thyroxine (T4) 12.58 0. 54 8.52+1.12 8.54 +1.10" 7.07 £0.96"
1%/ (mmol/L) Serum glucose( GLU) 4.49 +0.13" 19.81 £0.87°  17.09 £0.73"  16.45 +0.98"
Hil =g/ (mmol/L) Triglyceride (TG) 2.26 +0.10° 2.92 +0.08" 3.56 £0.18° 4.46 0. 15
S JIHE R/ (mmol/L) total cholesterol (TC) 4.78 £0.11* 11.96 £1.02"  17.67+1.60°  12.50 £1.17"
MEH/ (¢/L)total protein (TP) 38.26 +1.74° 48.20 £2.17°  43.72+0.70°  54.89 +2.36°
BN/ (U/L) Alanine aminotransferase( ALT) 21.46 +1.93° 30.50 +2. 13" 56.40 +2.30° 57.97 £2.31°
A EiLA R/ (U/L) Aspartate aminotransferase ( AST) 71.29 +7.74* 88.83 £5.95"  101.18 £10.72"  96.75 +2.01"
A WEH K S #5348/ (U/L) Glutathione S-transferase ( GST) 41.94 +1.52° 54.16 +2.14"  50.32+3.60"  153.15 +6.87°
VTG (pg/mL) Lysozyme (1LZM) 75.60 +3.49° 136.68 +10.07°  145.50 £5.70"  157.74 £15.09"
HE A ALES (U/mL) Superoxide dismutase (SOD) 45.35 +2.08* 83.53 +4.75" 92.91 £10.62" 134.01 £5.91¢
AL A/ (U/mL) Catalase (CAT) 811.95 +15.84° 649.81 £38.50" 358.28 +25.02° 301.03 +13.36°
N %/ (nmol/mL ) Malondialdehyde (MDA ) 36.92 +1.41°% 101.03 £8.09"  133.80 £10.21¢ 118.77 +7.77"
Na*/(mmol/L) 700.98 £49. 14 683.27 £51.19  729.72+33.57 715.58 +18.13
K*/(mmol/L) 10.82 +1.40° 1573117 19.94+1.60>  17.25£2.11"
Cl~/(mmol/L) 610.07 £33.45 602.76 £25.00  614.90 £31.99  637.65 +18.59
Ca®* /(mmol/L) 1.65 +0.07° 2.20+£0.13"  2.55+0.22" 2.12 +0.11°

TE : [RAT AR TR b A M [ 3R 2R A LR 22 57 AR B35 (P > 0. 05) A Al NG PR R 225+ 2.3 (P <0.05) , Tl

Note: In the same column, means with no letter or the same letter mean no significant differences among the groups (P >0.05), while with

different small letter mean significant differences (P <0.05), the same in following.

2.2 AMIRIEME B HSP70 mRNA 7k
GOEAL

TEHA U, XA, 15 .30 s i 60
s BRI R B E SR (P>0.05), &
PEERVE MG 5250 5 68 HSP70 mRNA 7K VRS &
3y AR BE (A 1) .

1.2

S

0.8 a
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AN RIL R
relative expression level
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papit 15 s 30 s

AR
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E1 AEEEREMNEXTER
HSP70 mRNA 335 7K 2400
Fig.1 Effect of different intensity handling
stress on the expression of HSP70 in gill
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(P<0.05), HASIA] 50 25 R B gE 4l 2 [ A7 7E
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Fig.2 Effect of different intensity handling

stress on the expression of HSP70 in liver
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3 e

3.1 RMHREME I ME & LIS FRE R0

BAEHEAE IR P W B, R
ULRERENTON SRR AV I 1T rd= sl S0 e )
B, T 3% H SRS T JC AL AR 20 AR
il R S AR 22 1B R I, LR B 5 T A Ak
EARERIC A VLA T 2 R (5 5, LR i 2R B
i Bl B BE PR TR AR 200 i A B MO o K AR
A DR RAT T T L2 3 o 0 I 9 B A S 35 A
WL AR EKCOT B R 28 B S RER S
SBURESRE I 2 R ANIDE I P N DR SR A
IR — b A 0 % G 0 2K it AR D0 1 A AT i
(e B o 7 A S 5 6 SRR R AR, 0 £ 2 B UK 4R A
S5 TS E A BRI EALE , AR R A B X EEHN S
A E.

BIAE SMEARAERE T, REUR Sh i 2R
G RN (EPSE U 23 s )N - i W 7 g D A
Ji-TE - TR 2R (HPL) B 0 R e B 1R
Bt ER (ACTH) 7383 N, fe 28 3 2O K
Er B LRI K 1 g SR ) v i
TRCE ML P 1) B o SRy T A £ 2
IR BE A bR o KRR SRR, a2
TEZ P L HCIRAE TR B S 7K T 2 2t BEAS ]
FEPE R T1 G , 652 B F7 FR i A 14— S AP
U UE e RN TR NN A a3 ]
J& AR FIBAY -0 R F e
L PR f £ A B B A 2 U AR 2 AR R (]
AN SE YN 2R Db AT T 3 A SRR A a4k
H S50 R TN b PR B B A ] Y
JOLHHS N o e 0 S L5 R S e e JRE AR A, AR 5
B gt RS0 L AR EL , AN [R] 56 5 S PR A 38 s
PR 1ML B SRR B S MR A I aE
REAS 5 | L 5 PN 0 23 £ LA 2 38 9 R B i Y
ARWRGER L HAR R I 0 0 B8 A — € A2 0 1 4
AR, BEAE MR F 24 T3 T4 PiFpE A, H
T3 T4 [u] n] DIAH B AL , 76 0L P PR ARr 3 2571
T3 A K, FERLIA P9 10 7R AR 25 2200
AR, SRR AT 0 )5 25 R AR T S Y i
FRAMYE T4 &4, 1 T3 & HOR W 221k

WEARAE T, DL RE B SR 3% K, ML AE —
FRINMZ NI RGBT, B o B SR o0
W2 s AR AR R B B B K

BRI S, M550 7T 308 o A 0 A 7K S T A e AL AR 119 A
PR BOIRAS . BB IF ST 45 0 B, APk i ia
BEMS S35t U I K7 2R T s o0 T AR s
56 v & PN 3 5 GLU ZKSE7E 15 5,30 5,60 s %575,
R ER A H U TR, AT RE— 7 1A A Bk
MR E IR H S EAR R DL R R R
BRI, MU A bR, % AR 2 TR DT
T 46 2 0 1) B A, DA i 2 MILAA X B it 1 5 oK
37 THI B JOT B 3R AR T X AL A4 41 2 4 i A
PR A T R . A g TG
TC F1 TP 7K -t 76 S50 f 28 U — 7 2 3 g 34
s A S S F R e (SN R VIR N
YA, AR E T AR SC LS B Mg I TR L 2 I PR R
JICHEA IR, i AR 72, S MUK B AL 2 6% g
7
VA £ 2 1 A ) 2 B 5 s ) — A T
O3 32, AR N I AL AR 41 K S B E LG
W i EARRE T K ) MDA R A AL R 46
SOD [ CAT # R E AL N UK -1 Ak Fa bR o A<
SCIGH MDA i1 SOD ¥ b X B 4H A 25 38 , 1
CAT N LX) REAH 0 25 R AR DA b 25 SR B W% by
WS AU SR SO 7 AR Y B SR AR A
() B R s R, AR MLAAR Y el S50 R
SN IEVARE (BN R ok R (VIR Giids- ) | DN TR ST 5
KA R B R 2 8 A B, 25
B B B AL R G e 52, 200 M 38 S 3R o
S 2H ALT (AST 1 GST ¥ Hy B0 8 & 7 &, /B
PR AR M 38 BT RE XTI IE 2 AL T — 2 AR o
Fh AST E e DA e 2, AR SL A IS
Hf B B R, W & O WL v] BE A2 3] —
FREE 094500 , 5% e MILAA (1 420, (HL 3K 38 43 45 R 77 L
Ja Bk — L ST
BRI RGARA K IR, BT LUERE 5
PG AE I B B AR LA 1wt
AR R, LZM VRN 2R N B AR R
PR F 22—, & —F e K EUR i h 3 2
WP B P G 3 Ao 5 D A 40 B 1% 22
e 200 TR, D)V T Rl 9 A T e A 8 T e
TR SETE Y RO B 0 L T
it 1% 7 2R W ELA I S e e R . AN [ 5
FERRAEM 30 RS B & R 1 T LZM 7K
X 5 A T Y TR 1 R R A 25 5 A [ B
AMEREMEE LZM e R % 5%
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P ROBFE A R W S R 1 4 £ (A
ZFL 2R84 A B I 200 550 1 0 0 A AR A

—MBEIEOL T, ML A B P IR AR TR FEAIG, vk
i 5 5 TR B A MR R L FE S o S S8 2 bk B A
W5, M KR Ca® " #1855, 1M Na ™ Al
CL™ S 30 i J v 88 (SURS A 8, ik 45 0 22
% 2 P I 77 B 5% 50738 RS 3 S I K L Ca® " Al
Na ™ BE LIS 037 251 (R shfE Il ml e 5 3¢
T 17 3 2 LR 1 B U I B SR 6, 40 A S
5 2L 2P0 440 e 8 80 e SR T S 3k T A K
AR LT >, T 400 A TG B 1 Na ™ o itk
NI 5L 0 200 P A 2 F Al K 25 5
FARGIE Na ™ B 5 3 30 ; AN R HLA = 2 1
KA [ 2 AT 3 AT ATP i S RED ) K 3473 ,
SR I A0 R 1) PH B T as R DY i i
Ca® " {8 AR AT B2 IR O 2 P 3 R LR G G
A LR AL T Mg pH, S8R 0 45 &
ZSHATE B ok, BN T LI S B TR
L 5 F9 13X 6 3 2 T B £ 0 HILAR I 6 v g SR
i R GE R D RE A L — o R, AR N S B
7K S B A 1t 5 AR O
3.2 AMERERMEXTALR HSP70 EERIEH Y
Vg

RSB v A (7] 58 I 4 A D30 S 9 R 5k
HSP70 TESE P A8 1k , 3% 5 0F5E & BURAE b
ARG A PG R (5 4 £ 4R HSP70
mRNA /K0 B AR 25 R — 30, WS
FRAEM G )5 IR HSP70 mRNA 2653k 7K & BH,
5% AL, 15 5,30 s F1 60 s 28 R B SLI G
HSP70 mRNA 7K &g 2 Ft 7o 31X 545 4E a8 3F
K| el 0[5 A " FA 4 HSP70 mRNA
KOV E A SR 2 5. T AR ik
X [vi)— IR B 52 7 R A0 A AR R 25 ), AT 5T
FHY ) 58 Y B0 XoF Ly 98 sz g e LUK, — 2 T K AR AR
PR SSFET 5 35 N il 35 f. HSP70 7E 15 .30 s.60
s 55 3 AN [R5 B B T LR IR K Al S BT 2
25 T HLT 1w W R 5 AP B /R o 1) 568
SEIEAHSG W98 o HSP70 52 B 2 Ve e
JaTEANTRI L2 25 ey BN [R) A B 11 T =7 i R AR
BB AN I SE I 4, 3X AN 5 0L PR A 2k i
J¥ FREE A 6, 5 HAE R R Wl A R 4
SUR R SRR 56 . G54 ITIEAR SC i ALT
AST FiIl GST B35 1 16 52 36 Ak ¥ 34 3 T i Y
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AL ORI DR , 2 1T 5 B B DU RE T 5 2R
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Effects of acute handling stress on serum biochemical parameters and HSP70
gene expression in Alosa sapidissima broodstocks

ZHANG Yong', XU Gangchun'?, DU Fukuan®, GU Ruobo'”’
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Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research Center, Chinese Academy of

214081, Jiangsu, China)
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Fishery Sciences, Wuxi

Abstract; This experiment studied the effect of acute handling stress on serum biochemical parameters and
HSP70mRNA level in gill and liver of Alosa sapidissima broodstocks. The air exposure was applied in the
acute handling stress of Alosa sapidissima broodstocks. This experiment set one stressless control group and
three different intensity stress groups, separately exposed air 15 s, 30 s and 60 s. Serum cortisol (COR) ,
triiodothyronine (T3 ) , thyroxine (T4 ), glucose (GLU ), triglyceride ( TG), total cholesterol (TC) , total
protein (TP) , alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , glutathione S-transferase
(GST), lysozyme (LZM), superoxide dismutase ( SOD), catalase ( CAT), malondialdehyde ( MDA),
Na*, K*, Cl7, Ca’* concentrations and gill, liver HSP70 mRNA level were determined after sampling. The
results showed that compared with the control group, the treatment group had the following serum biochemical
parameters significantly increased; COR, ALT, AST, GST, LZM, SOD, MDA, GLU, TG, TC, TP, K* and
Ca’" (P <0.05). CAT and T4 decreased significantly (P <0.05) after air exposure, while T3, Na* and CI~
had no significant difference( P >0.05). The changes in serum biochemical parameters indicate that the liver
and heart of the Alosa sapidissima damage index significantly increased, suggesting that liver and heart may
have been damaged to a certain extent. Additionally, compared with the control group, there was no
significant change in gill HSP70 mRNA level in the experimental group (P >0.05). Liver HSP70 mRNA
level in 15s, 30s and 60s were significantly higher in the exposed group (P <0.05). Acute handling stress
can improve the level of HSP70 mRNA in liver.

Key words: Alosa sapidissima broodstocks; acute handling stress; serum biochemical parameters; HSP70;

gene expression
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