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\Y V4 y— AN =i —

T A s Eh 2 a8 Xt 8 I /& & (L8 v A X
2H40 HSP70 mRNAZRIA 7K S Y 52 0]

OB, BEEY, EX#H, RETY,

A, Riewr', BIRHE

(1. MR R R E e 2B, TLI% o8 214081;

2. B KRR 2R T BE R K O 7S 0y, AR R K 2R AL F Rl

FRVEAEY) S PSR s =, LA B4 214081)

Fu A,

VIR TR T T 4 B Al 8 [0 4 B (180.0520.092) gl i A 45 A7 A 41 4 H
EEETORE R ATNYH, Shi 17084, %5 F48.634 mg/LE 5 5 # 496 h
&, #AT96 hik & 51, A MEO0. 6. 12, 24, 48, 72 Fu96 hL Bk £ 12. 24. 48.
T2RIGhH R EH G, HERF, ME6hS, fk g Fis A m amEiy st
B MH12hE, mAYHERAREEAE; MH24hE, HELEABAREFKE
FHAG MEAShE, DFAEEAY S BAETLEERE, AP RREARS
ERAEEABERNEEAE; BAT2NE, hAKSEREDRRRENE S4B
FHEZH . KEI6hE, Bkmk LBk S HERLEMET AT, 7ARHN
KAEEETOMRNARA KPR ERE T, L BRT ML AHERE, LAY EDH
W, WRBERKEEGT0MRNAR A AP ERLI2hH EEAH; KAL6hE, K
P, BRE. P AR E 70 mRNAK K B HKE S M AL, FEE
B, TR A NE G R R R R AR B, AR AR
AR E 670 mRNARY F3k, 0 850 AP 4 5 9K % B 0 B 3 A RR6 hED T A b

&, R 8 REFALE, RIFHERBACE, R\ T B H B
KU 4, DM A, M mREfededr; M¥HE; HSPT0

FE S HES:965.1

Vi PR 6 2 AR A FR 48 v AU BA 1Y 1 S v (]
PR, AR KT IR R P WL Je . K
A5 v v v B 1 Ui R X K AR Bl A £k R A
FESCE R, JFREEE MR P KRR ER, &
B PR W L. NWEE
AR E R ZR AL, HLE TR A 2R E AT = B
T- MR R R, SiikavuopiodF UHFIE &
B, KPS (Gadus morhua) i A K 3 R B & K
I8 v I R Eh vk BE R IR R A . A
Vi TR £h 2 B 23 i BRAR AR 28 1M 21 2 11 A AR

Wi HHEA: 2016-03-10  f&EIHEA: 2016-10-10

MEARERE: A

0 e S 11 I R 7 R G R ] DR A L O |
(Sparus sarba)®'Z FE1E AN FINO; L0, 25F1
50mg/L) 7 dJ, A BLBANOS W BT, HAFAESE
B . s AR R F R, JF BHba T
PRl 22 i Na K" ATPaselfi 1. JC A5 F-fifi (Sebastes
inermis)”'Z F& £ 700 mg/L NO; ¥ FE96 hf5, A
WE . B E L B KRN B 22 A AR GE A A A AR
1k, Das!"*M & 300 i B8 5 38 2 T B 14 Sk
HEH -

K 72 2 H (heat shock protein, HSP) = %43

BRI . B P M AR AR 2K 523 /K 2L T (CARS-46);  t 9L 25 28 35 M REIF 5 BT 35 A< BT b 5% 2% 4 151 (201 5GBFM25)
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HAN G, 43 W HSPOOK % . HSPTOZ ik |
HSP60ZK K e /N5y T HsmHSPR K, 1641 il ) H
APUAALR E Y IEYE, AT LA Py IR P4 A
R A S RS, X Pim . R4 Sl
HHNL . ELIRE T . DNARU . AW %
SR MHG . Ko, HSP70J2 — R AR AF 1Y
PAR O VKR, A2 LT B A7 A6 1 1oL 3% 240 e
HERREUE B = BRI S, ARAP DL R0 B i et
ST 45 Bh R R R S R HSPT0FR A BT L 4
W, WHEEJENEE SRS macrocephlus)
AT YA HSPT03 34 ™y 423k B5(S. aurata)4i
U8 (Oncorhynchus mykiss) 3z YLk W8 5
HSP70K A =1 AR N G /& % 9E f1.(Oreochro-
mis niloticus GIFT) ] LA JF- HSP70 mRNAZK- {2
Tty Hehh, A5 E R 2 HSPTOZK i
MHSP70, XFRHSP72, J& T FAIHSP70, &
S5 EE 7R R 5 SR 9% 1Y 9 R 75 S AL R HSPT0
MRNAKE P F 3k K75 T HAG — @ W og LRI,

i (Aristichthys nobilis), FJ& T #IE H
(Cypriniformes) . #%}(Cyprinidae). fif W £}
(Hypophthalmichthyinae) . #§J& (4ristichthys), &
TERFWRAK B FEEFH MM, BAEKD
brws Joe . RBEE G . BR TR S, EFR
AL E T, UERIFEY N E, BIRAKE
SEYHEEELZIRT, BET, BRI B
G F BRGSO X)
FEH I AR P T T ARSI T A R R
R 38 X 0 10 A A AR AR L R T e AR O R
LA B 4L HSPT0 mRNAKE R R 3k 7KCF- 1 0,y
I 5 V0 B Tt 38 6T 95 £ R % (0% 5 ) K HG A B g
D7 P AL HLS AR i

1 MBS FE
1.1 SEEXH

SEUS FHBE L A K R R 2 B AT BE TR K
A BFFE oL E R IR M, B IR T IR ARG ER
WK T R G (R & FR Al A% ¢ 1 mx1 m), #EH
MR fE B, BMS % S AR B 170 2 [#9) 19 7 (180.05+
0.092) g], #EATSZEFIIE L L .

1.2 FEEIR
FEASFEEAR N KR T 350 L, ASSZ56 %

NaNO,ZFF ik, WK E s R R R E . B
SR 1 X S 56 44 A B 12 halél A K rb I A R £
WP LR, Hi BEN-1-Z8 5L 20— e B 9 I 72 K A
O R R R AR . SCIR N, HRESE R
HeAE, KAMRIREE (23.0+1.0) °C, ¥Af#4E =5 mg/L,
HAA<02mg/L, pHN7.2~7.8, JCIEEAMI N B A&
1.3 XWHE

Mk EECREES0RE, 4 b SAH KA
VA R Mk 4 310 1000.000, 1500.000
1783.811, 2121.320f12522.689 mg/L), &4l
1045, Jrlic i )524. 48, 72F196 hitt ()4
T2, I Ho 22 1l i 2 vk B R0 I il 1% h 0k
Ak, Mzt

y =0.1706x + 10.966, R* = 0.99
Kb,y KA rf A R h B B (mg/L), xRk
A rp T A R AR B (mg/L), B It A Lk, SR1E
VA R £ (96 h LCso 1 121.585 mg/Lo

EXFE EBCLEHE1202, BEVLO A
44, FH30E., L140% 96 h LCs, (48.634 mg/L) Ky
KA T 12 R0 B2 38 B o S 56 40 TR] g K d
KA, AT K PSR A BRI EE . KR
SCEOE, RS fa i MRS 24 Wi B SR AK P

14 HMEXE&E

FEWR A SZE A0, 6, 12, 24, 48, 72, 96h
DA R A SE B I R12. R24, R48. R72, R96 h
(“R7ERMKIL g0 )R A i o BRAR B AL IE 2
BEFIMS-222R %, SR )5 AT R ER #R kCR 1M, JF:
HGHAE4 °C. 7400 r/minBS.0 5 mingy B ML,
T A B A AR AR A A 5 Bl S R AR A ARG
B BIEFIERAE, 80 °CIRAFE, M T HSPT70
mRNAFE N KK 1Y 7E
1.5 $EFRNZE

Ifil 3% & % M (total protein, TP), HIEH
(albumin, ALB). /& AH & B (total cholesterol,
CHOL). H il =Mt (triglycerides, TG). #j % B
(glucose, GLU). /% ¥ 5 & H (high density
lipoprotein cholesterol, HDL) . 1% & i§ & H (low
density lipoprotein cholesterol, LDL) % i 5 75 N #%
I} (glutamic-pyruvic transaminase, ALT)FI %5 5%
i (glutamic oxalacetic transaminase, AST)i% 4
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I & A iER IR RA
i % BS-4004: [ 3 A= A 73 A A0 E o B2 B
(cortisol, COR)FI = fl HI R I Jil & iR (3 -
tritodothyronine, T3)ill X2 2% H 4 B shth2# A& )6
P 43 M AL (MAGLUMI 1000)3E A7 2 , k5 &
W E BEDIHT P ol A= 1y B 2 T AR IR Ay A BR 23 W] o
. SRV IEAERIEHSPT0 mRNAZR 1% K
R 9 5 95 (QRT-PCR)!, X 7% 1% % ABI
7500 Real-time PCR System, #§HSP70 5|¥)i%it2
BE JL [ 1(GenBank accession no. AF210640.1) .
2(GenBank accession no. JN544930.1), 3(GenBank
accession no. EU884290.2), 4(GenBank accession
no. EU816595. )& 5F ¥ 51 & i, &M p-actin
(GenBank accession no. AY170122.2) NS 3N,
FHINCBIE iHRT-PCREF S 519, 51
MEEE S A Y TRA RS A AR (L), W
27 MR AE A% 4L ZUAN [R] 8 I [R] HSPT0 mRNARY
FAXS Kb
L6 BIEHITS ST

K4 HISPSS 20.04¢ i+ 4F 47 L I 3R Oy 22
53 M7 (One-Way ANOVA)MIDuncanf £ & Huis, 45
SR LS B8 45 #E 15 (mean+SE) 78, P<0.05% 71
ERBE,

% 1 HSPI0F1 B-actinE A RT-PCR5| ¥ 575
Tab.1 Primers for RT-PCR analysis of HSP70 and f-actin

2 514 SR AI(5"- 37
gene primer primer sequence
HSP70  forward primer 5-GGCCTGGACAAAGGCAAATC-3’

reverse primer 5-CAGATGAGTGTCTCCAGCGG-3'

f-actin - forward primer 5-TCGTCCACCGCAAATGCTTCTA-3’
reverse primer 5-CCGTCACCTTCACCGTTCCAGT-3'
+
2 R

2.1 L AHER Eh FAME X 8 MR & IR R R 0

Wit oI 300 S5 6 NP 52 S I B R AT S L
HITP, CHOL, TG, LDL., HDLFIALB® 1%
PURHESE MR H(FR2). BhA24 b5, I3 CHOL
TR R I W BEAR(P<0.05); W48 i,
L5 TPAITG S 1 I 4f R Bk b 35 341K (P<0.05) 5
e 72 b5, Iy LDLAIHDL & & T 1R B 3% F [
(P<0.05); MHiE96 h/5IfiLiE TP, CHOL. TG. LDL,
HDL % 2475 & 2% T JBih 38 17 7K 7 (P<0.05) 5 i i
15 ALB HL7ER12 hitf JF i 1 25 P AR (P<0.05) ., il
I35 H TGHIALB & it 76 7K & 55 99 5 ¥k &2 22
JARTK - (P>0.05)0

B 5 Jolp 260 B R) A 2 K, 5 I 9 P AL TS 1

#=2 TUHEBBIEMEX#MmETP. CHOL, TG, LDL. HDLFIALBZ 210

Tab. 2 Effects of nitrite nitrogen stress on serum TP, CHOL, TG, LDL, HDL and ALB of A. nobilis n=8

o . SR =g/ wRENREA/ FEEREA/

W /R BEAL) AR ] Hi =, REENREA EEEREA FE (/L)

stress fime TP (mmol/L) (mmol/L) (mmol/L) (mmol/L) ALB

CHOL LDL HDL

0 25.78+2.11° 3.48+0.14° 0.14+0.01¢ 1.38+0.11° 1.44+0.07° 9.33+0.74°
6 23.1540.25® 3.08+0.08% 0.13+£0.01¢ 1.24+0.06™* 1.37+0.04% 9.15+0.32¢
12 23.09+0.80™ 3.12+0.14% 0.14+0.01¢ 1.26+0.05% 1.39+0.07% 9.64+0.42°
24 22.774+0.42"® 2.84+0.25¢ 0.13+0.02" 1.20+£0.10 1.32+0.07™¢ 9.30:£0.08%
48 22.63+0.42° 2.87+0.10% 0.10+£0.01** 1.21£0.19® 1.30£0.02™¢ 9.57+0.25*
72 21.39+1.07* 2.48+0.07"° 0.09+£0.01* 0.95+0.12"¢ 1.23+0.11* 8.17+0.62>¢
96 22.18+0.11* 2.47+0.09"* 0.09+0.01° 0.91+0.08" 1.23+0.01* 8.32+0.55>¢
RI2 21.02+0.31* 2.154+0.10° 0.09+0.01° 0.86+0.19" 1.11£0.08" 6.32+0.75*
R24 20.42+1.27° 2.33+£0.11" 0.09+£0.01* 0.89:£0.05" 1.13+£0.10" 6.80£0.60"
R48 21.60+0.39" 2.70+0.08" 0.10+£0.01* 0.92:+0.06™ 1.06+0.01* 7.78+0.20"
R72 20.47+1.24° 2.71£0.13" 0.12+£0.01% 0.91£0.01** 1.08+0.07* 7.13+0.04"
R96 22.3241.04° 2.83+0.23% 0.14+0.004* 0.970+0.08" 1.08+0.06" 8.15+0.48>¢

e AR B R A B Duncan [R 2 T HLER T 22 57 8B 35 (P<0.05)

Notes: values in the same column sharing different superscript letter mean significant difference determined by Duncan'’s test (P<0.05)
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£

LK 6 hi 3 T R (P<0.05), 1ER72 hikE
2 38 FH K- (P>0.05) (Kl 1-a)

ASTI M7 e

8

(o)}

& A /(U/L)
ALT
i

2 L
0 1 1 1 1 1 1 1 1 1 1 1 1
0 6 12 24 48 72 96 R12R24 R48R72R96
5 [E]/h time
(a)

El1 THES
FRARF AL ZE R R EP<0.05), T

SCTEG 1948 hi E TH S (P<0.05), TRI2 hikE =i
38 H K (P>0.05) (& 1-b).,

40 -

9%}
W

B I/ (U/L)
AST
3

25
20 1 1 1 1 1 1 1 1 1 1 1 1
0 6 12 24 48 72 96 R12R24R48R72R96
i [E]/h time
(b

NG BB X HE I35 R ALT (a)FAST (b)3E 1 i 220

Fig.1 Effects of nitrite nitrogen stress on the serum ALT (a) and AST (b) activity of A. nobilis

The different superscript letters mean significant difference (P<0.05), the same below

2.2 TP AHER b & b8 X 6 I 5 A TR R M B
EiszoN:0p-A !

Bt 25 o 360 B[] A SE 4, 1l 37 T COR([B1 2-2)
GLU([¥12-b)FIT3(&12-c) & i R M N STk mi J5 %
ke, Wrife him, I COR it i 3 7t & (P<
0.05), GLU & T rif 12 hish i 3 7+ 55 (P<0.05),
T3 & 78 Wi 48 hi 3 755 (P<0.05), COR., GLU
FIT343 SIAEMR A 2 12, 48 hAT NI 5256 )96 h
PR 52 2 [P 38 HT7KF-(P>0.05)(E12)

2.3 T AHER Eh W BB X & 2H 22 HSP70 mRNA
R EFRIAKF RN

TEW 8 SCEe S AR b, i 24 hif sk B (5] 3-b)
HSP70 mRNAZ A it 1 2 T (P<0.05); JHE96 h
I (1 3-c)HSP70 mRNAZE 35 35 ) 45 KA I ik
T (P<0.05). ML (1&13-d)HSPT0/Y 3R ik it 7E
R12FIR24 hitf i 3 F+ 5 (P<0.05); 6 ([413-a)h
HSPT0Z B Wi kAR S, JHAEh a6 hE) - if
F AR (P<0.05), %5 96 hJE 75 Kk 42 %] i 30 B
7KF-(P<0.05),

3 iR
3.1 F RGBS EL G B8 X8R I R A 1L dE AR A9 B2

A W5 & PR WAS R £2(0.5. 1.0, 4.0
16.0 mg/L)#% & B [8] (Y & |, #E £ (Ctenopharyn-
godon idella)Ifl 7§ CHOL, TG. HDL-CHILDL-C7%

HBWT T, REE6 WG, YR ERT X R4,
X G ARG GE R AN — 3, Bl A W3 B T K
% 1135 7 CHOL . TG. HDL-CHILDL-C? & i 3%
WA, TiAss236 ' CHOL . LDLFIHDLYEK 596 h
JE MRER AT M 2 2 W3 1Tk 7, U B A R R
S 36X 0 0% B BT AR 5 a8 Ty e AR R
4.0~10.8 mg/LV fifg f £5 W38 2% T BN (Cirrhinus
mrigala) i35 TP & & i F Y WA ER (1.
2. 4, 8M110.4 mg/L)M 38t ] & 3 R AIC B 2 i
(Catla catla)fL7E TP &P B 55 T0.5,
1.0, 4.0f116.0 mg/LAYWAHRE:96 hf5, TPAHI
B i E AR, [FRER, A5 vp i i i TP
FIALB & 5 bifi Jolp 300 055 ) A9 S8 < 4 35 B A, Tf
TPTEVK 52 96 hJm AR AT VRS BN B Fi Ao I
HTP e ALBI 4 i 22 BHAILAA 56 K G 1y 3 5
B IV il T 5 2 6 ) 5 2 1 AR L
e, I ELRE IS AR Ry S vk e, FIRETEAL T
NBOKSFIE, 8 BT OR EEIEFE LR IGRE =, 48
GIRENSIRE iz
IEHEAEBR, I ALTHIASTIHE PR HLAH
XPAE, (HY RS2 B0 5, 0 2
Bl 1) 6 LS O R B S R, S UM
AR ET S, B, S ALTHIAST
5 PE] AR R PPAN (0 2 400 00 72 BE A 48 A5 =
B R (Carassius auratus gibelio) %% 11.28 mg/L
WA AT, e s B, s
ALTHMAST{E M L FAPY, BN EE ] (Catla catla) . B
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800
700
—

£

en

£ 600
e O

B

g=

500

400 1 1 1 1 1 1 1 1 1 1 1 1
0 6 12 24 48 72 96 R12R24R48R72R96
FJ [7)/h time
(@)
15 ~
4 d
cd cd
= c
E 10 +
£3
i @)
& 5+
b
0 1 1 1 1 1 1 1 1 1 1 1 1
0 6 12 24 48 72 96 R12R24R48R72R96
I A /h time
(b)
3 -

PR i )5 282/ (ng/mL)
T3

0 | | | | | | | | | | | |

0 6 12 24 48 72 96 RI2ZR24R48R72R96
I )/h time
©

B2 IAHERE AN B X EE MECOR (a), GLU (b)#0
T3 ()& BRI
Fig. 2 Effects of nitrite nitrogen stress on the serum
COR (a), GLU (b) and T3 (c) of A. nobilis

WV P % (Labeo rohita) 1 E[ &% 32 A~ [F) SV fif§ 52 h e J&F
(1. 2. 4, 8 FI10.4 mg/L)Fhi196 hiF, Z55HR
i 30 e e I 3 h AST A AL T M B2, AR
S [ R S BB A K AR S 7R £ 28 W 3 e 7]
FERK, IMTE P ASTRIALTHG MY B & THi, 36
ST A PR U 36 BE 8% T 5 T IO 5 AR . S
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Wi % B0, ALTHIASTIG 4> A 7EMrifi6. 48 h
I TR, WK 72, 12 hink [l 9% 2 B 0 Ak
S 58 I 95 1T 35 R AT 1 X T AR v £ ST R
R UM ORI, ATREE UM PN ALT 2247
TN b, TN AST 3 B A7 78 T 4eoki ik
H, YRS RN, ALTI® AL, AU 1%
() T 4 L IR FE L I % AL T /K S48 7 LT 14
T 24 T 4 20 32 45 7™ 8 o B B0 40 M 4 A i, 2K
KA ASTA KL RBEHCA M, A 1M % ASTHk
BT,

3.2 L RHEREh A8 X i 4 32 SR K2 AN 2 0

CORMENWE L BTl =, & MARTEZ B 5P 5t
RS, 38T e l—E R — 5 H] 20 24 (hypothala-
mus-pituitary-interrenal, HPT) 23 WA ) — Ff 5 52
POBCER L 3 BRI B R R A Y Bl LA B A
Be R FP ARSI A R R U B 2 £
o 7% COR & Wi 6 72 hy B 3% 5 T g
Hi7KF, Brifoe hfg HFta iy, 12 hid k&2
Z 8 R KF o [RIRE A 8 e 3 i ) R % e g OO
PN FCIRZS T B P AA R 63 (Acipenser baeri) IfiL
W CORE Ml It . I e 2 bEia T
CORE # 2l Ty, DA fa iR iy R 4R Sk
RE, WPEEFRMAACH, P CORIK -1
Fh i Bl RO 10288 IR I Y R U R
ViRIRIETIE NS R A A0S BUSL N (SR GrB A
P& L BLRE 7 L AR R S e 0 A X B A R
J1o [RIET L0030 & B, Bl 25 iy 36 A5 ] YK &2
[ A, GLURY AR b a3 5 CORMYZZ fb i F5AH
—, HAERAEM 12 0T B ETE, KE
48 hWE YR WA RTK -, Cijide % p 72 8% 1)
R AR AL S e . IEWEOLT, BRMAE
I Az AR RS EERORA L TS
KA BB VP Z N RZ B2, (HAEME RS
FIR A3 R G AT T, a2 i A R 5 4 T 3
BV, 1 GLU K A= ARk 14 J5 PR n] 8 A2 S il
i £5 W 30 RE A% 38 o 0 HP L AL A 43 6 5 22 1)
COR, VI#2 = GLUZK Y- HI >k i 2 fig = AQ U 1Y 75
SREO TR Sy A TG PR ORI, Bl
SR 2 A RE R XX AR ¥, Milligan!™
Xof W 0 1 BfF 9 B B, CORAT LA i JHF I 1 -5 4
JC A A G R T RIS R, R R s A T R AR
{15 7% 5 Bernier® X S 7 AL 60 Y BF 5 R
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1.5

>

=
s e
e % 1.0
J o
&
REJISS
= 0.5

)
gj\ ab ab ab ab ab ab 4 ab

0 1 1 1 1 1 1 i 1 1 1 1 1
0 6 12 24 48 72 96 R12 R24 R48R72 R96
B A)/h time
(a)

- 40

S s30¢

= o
I &
o Cﬁ 20
B 5
£ g 10

% % 10 ¢

= 0

0 6 12 24 48 72 96 R12R24 R48R72 R96
Fsf [A]/h time
(©

—_
o
1

LB #R B AR T 70 mRNA
head-kidney HSP70 mRNA

0 6 12 24 48 72 96 R12R24R48R72R96
FJ [7)/h time
(b)

spleen HSP70 mRNA
AN
S

IR B 1 70 mRNA

0 6 12 24 48 72 96 R12R24R48 R72R96
Fs [8]/h time
(d)

B3 THREBRERNEXELE@Q). KB b). BRI (d)ELAH HSPT0 mRNAE F FRIAKF IR0
Fig. 3 Effects of nitrite nitrogen stress on the HSP70 mRNA gene expression levels of A. nobilis in
gill (a), head-kidney (b), intestines (c) and spleen (d)

Wi, CORT] LA il 4 M 79 2% 2 1 & 1, 2>
RNAR G Bl 2 1 o & i 2>, Jf Be 02 k) 4h
M, JUHZENAHAL R E A5, b
RSB IN, NN R4, WS AT
it —3,

T i — A — FORR B A A A 2 N 0 W R
GeiAT bl A EE AT, R ik AR R A2
AR U F R TIOU R AT A A 2 BRI PR (thyroid
stimulating hormone, TSH)Y 434, HR iR A2 3]
TSHAEHT, Z3 it FHR B 3R R = i YR it 2
(T3), Bk 3 il VR R TR0 40 B, 15 HLAA
Wi A IR MOKERREY, Deane®F ™ B, -
B 7E25.0H150.0 mg/LW i 2 6 rh 2 887 dJ5 , I
T3S A, AL S50 A F, B i
HT3 & B FEME 12 i IR iR 10 35 T, B3 bhE
96 h FEAR 2 B30 B K- 158 B S0 A 2 6 200 5
P28 N 3 W6 Y T e i — A — FOBR AR B
Ao, MIET3E EZhE RET G, S
M 30 FL R A HLIARRE . . R ROK R AR,
R HARTE 5 HLE A R T

3.3 LRSS Eh R E Xt 4 40 HSP70 mRNA
FRIAIK RIS MG

S K R L R A HSPT03E X 1Y
FEIRIK 3 N AE 308 148 . 96 AR 12 hit I 4R i
T, DeaneF I (14 WF 5% A5 H 2L 45
Wo X—450 R, 652 26 R+ /A
J&, HSP70 mRNAYY = & Hh i 5 32 35 H T 9 HL
R Z W, X512 H b8 0 R a5 A HL
R HSP70 mRNAZE T VR I 25 A — 2, Hilan T
V5 7K (5 A T8 P R B ol R R ) 3 S 5
2H R85 KRG £.(Oncorhynchus tshawytscha) 30 d,
HAKR N HSPTORY 235 5 5 2 5 T X BT ¥
B 7K AT #2155 16 A (Paracentrorus lividus )R I 21 it
HSPT0My 2R3k ™, RERIE I Sime s
B AR AR N HSPTO/ 3R, 78 38 48 hi 8 3k
B HSP70 mRNA T it i e 28 PE o & T, HOR
g E AR, B Sk % 18 HSP70 mRNAZR I8
g 38 7R K B S 86 T f K A 3 a8 KT, U
S5 AN [) 26 20 HHSP70F 0 i 19 3 220 Wi e 1) AUk
FEREANT], Sk B 250 T i i R0 5 AT X6 IV i R 2
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4%

Fip A B R, X 5 A HHSPTO4L 2143 A7 R AE A
IP Zhang %O B Af {1 BfF 55t & BRHSP707E i
AHLPHERE, HREAEE . LB RINEHE
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Effects of nitrite nitrogen stress on blood biochemical indictors and
HSP70 mRNA expression level of Aristichthys nobilis

LIN Yan', MIAO Linghong ', PAN Wenjing', GE Xianping ", REN Mingchun °,
LIUBo "%, LIANG Hualiang', ZHAO Zhenxin '

(1. Fishery College, Nanjing Agriculture University, Wuxi 214081, China,
2. Key Laboratory of Genetic Breeding and Aquaculture Biology of Freshwater Fishes, Ministry of Agriculture,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: In order to study the effects of nitrite nitrogen stress on blood biochemical indictors and HSP70 mRNA
expression level of Aristichthys nobilis [initial average weight (180.05+0.092) g], 170 individuals of A. nobilis
were exposed to water body with nitrite nitrogen concentration of 48.634 mg/L for 96 hours, and then a 96-hour
recovery experiment was carried out. Blood and tissues of gill, head kidney, intestines and spleen were sampled at
0, 6, 12, 24, 48, 72, 96 h after stress, and at 12, 24, 48, 72, 96 h after recovery. For the stress and recovery
experiment process, the results showed serum cortisol and ALT activity significantly increased first, after being
stressed for 6 h. Thereafter, serum GLU presented significant increase at 12 h. Whereafter, serum CHOL, TP and
TG decreased significantly and T3, AST increased significantly, while serum LDL and HDL decreased
significantly at 72 h. For the recovery experiment, 4. nobilis were recovered from nitrite nitrogen stress after 96 h.
The HSP70 mRNA expression of different tissues showed that head kidney presented the fastest response to nitrite
nitrogen stress, then gill, intestine and spleen. For recovering 96 h, HSP70 mRNA expression of head kidney,
intestine and spleen returned to normal. The result suggested that nitrite nitrogen affected the protein metabolism,
lipid metabolism and glycometabolism of A. nobilis, and also influenced the HSP70 mRNA expression of different
tissues. A. nobilis showed rapid response to stress of high concentrations of water nitrite nitrogen after 6 h, so as to
regulate physiological metabolism, and improve protection from stress injury and damage.
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