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TAHERE X L T 2B AR RA G E R

FAET, B O, WAL, REM, A4, HEK, F O,
X, A

(1. EVHEEREE ORISR AOK =R R R S SL % B 2013065 2. WiTL A IRAK K FEBEIT AT A lb A AT 38R
K b i S SR A R A S0 3 WV TR KK =i % B D B S SR 3, WiV IO 3130015 3. iR KRR E
FRTRH RO B 201306)

W OE: DB Xt g BRI I AN (A A BRER VR B ) A S8 AR BB R AR 1 O o SR R #1
A kw15 B RS R LR 38 T AT B SR Y 96 h L BB M E K 22.0 mg/L, AWk E N 2.2 mg/L,
BCE 4 SR, 350 A 41(0 mg/L) (B 2H(0.5 mg/L) (CZH (2.3 mg/L) F D Z1(5.0 mg/L) , i 6 JiJ5HK
FERGIN . 25 R0 B AL AT 2R B BE SRS BOC B 22 5 (P >0.05) {0 D 21 i 3R A JJ s 3 i R
RSN S R I Bl RS IR ER R BE A B, I/ NEHES i IR ELE /N B2 5 /NG 1) 445 480 2 1 Bl 22 0
A RS Ak E D AL AR I SOD I 1 W SV A BR R Tk BE T v i AR, SR R A AR E R T
HoAfth 3 2H(P <0.05) ,D 2H WML T HA 3 4H(P <0.05) ; ZEMAH , A HBZE & T C.D4H(P<0.05),DHE
FEMT A BA(P<0.05), MDA I 1 J WV B2 £6 vk 5 T e i P, A F Rt e 4 dHI E W 25 7 (P >
0.05) ;ZEALAH A LT C.D (P <0.05) o Gy AH IR FR 4 [ 078 IR F:h v J85 P 8 1T AL, 26 e i
.4 4 ACP AKP [E VAL P25 5+ (P <0.05) , A 2, D ZHIRAR ZELA A 41 ACP T&PE .35 5
TIHA 3 41 (P <0.05) ;4 21 AKP {E PRI/ B EMEZE R (P <0.05) A 4 fes, D 45l &4 UL iEHETC
FEMZER(P>0.05) , RERACUHTEIR TG % M Bl VA R £ Wk B T i i PR, A AR & T D 41 (P <0.05),
WA ERER M8 AL — e R AR T AT 1 F} ( Enterobacteriaceae ) 1 LU, H I #E ZHEPE D AR, A S,
WAHRRE: T30 T W T 2R TR

KB : LTEEEAR; WAHRREL ; A HEAR; WAiE AR

hESES: S917.4 XERERED: A

L1 BT ( Cherax quadricariratus) X4 7R A9 1 3 Bk Do 3 JL 4R, 52 RO IR

YK IE AT, S JE T H 58 44 ( Malacostraca) 1 & H
( Decapoda) fUELHE BB} ( Parastacoidea ) 4L MR R}
(Parastacidae ) , 1% W B M 2% A= Kp L F7 L A%
KA e PR o e S, R — A B R SR
R AR IR OK 2 TP IR SE . B B IR ICA R
FREEHG I, TH 28 0BRSS5 45 o i 7K 7™ i 9 7 5K
WAEA W ik, {5 i F M4 3 XF 8 ( Litopenaeus
vannamei ) %5 RKARMF NG F WA FRIA A T 1,
H ) RS SR M 0% 5 BT 7 i BT A R LRI AS

W im B HA: 2020-12-23 f&E HER: 2021-09-18

( Procambarus clarkii) 77\ 2458, #5357 H AR K
BRI [F] 2D e, e o) A S R BIIR /K 2 W 2
AR LTS T, Ml PR LG T B ok ey o 3%
= 20 22 90 4R | R IR G, IR T —
AIFRIAALAL, TR TEFR A B F O s B IR T
FRAMB BRI L H AT LI B BN R S 7 R
FEABEKRMET Z4HHEF S,
TEAR R 1 XS ) T 2K e B, B O
T SRR R R B, A A T LR AL 7 v, HLER

EEWE: FEETEANRI" EOROPHLAE 51 H (2018 YFD0901305 ) 5 #7114 & RHIFBE P L 1T MR YH K Je 87 ™ Il Ak v b 5

B AR 5 H (2019YSZX003 )

EB R : FAF(1994—) B3 WLAFTE A, AL W05 1) i34 7. E-mail : 1848813256 @ qq. com

BEEE: HES, E-mail ; guzhimin2006@ 163. com
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Binl e AR AR vy, R ) S 0 T 2L B A IR I
— PR SRS Y (HOR AR R, 0
LRI R SR Nt I B § N8 R 2 W

BhR o 78 , 23t HAR T B AR RS2 BR i 3 &
AL BT, 5 A RE ), DT R A A
AL RE ) B9 2, S BUF A R L 2y
CLEEAF P A K e o TRHAREAE R SR AR I 21 2
WA e A A 1] ) 7K Joi A7 32 i e 3 e AT 17 56
WZ—,

AR ER AN A J2 MR 2 5% 5 3 e v E R 9
Yoo, WIeh AR A K 5EFM EER T2
— U U R L A ) T TR e
P R R h R, B E Q0T ¥ IR
JBHF ( Macrobrachium rosenbergii ) 5% 3| 155 ¢ & V.14
FRER 8 5 2 2 B IR AR AU RE ) AR, 5 T
A SN A Z R 3R Sl A 22 IR DL, BEAE
LA TE] A JE A, o B K, B AR T R
JE (AT 2 A v 32, 8 v T Ml 7K 5 b v B SE
f49°0. 2mg/ L) SV AH R R 18 M 30 ) v e 2% S i
KK L FMH " AL B A B
AL AR I RE T R K
IREARG A0 T, A AR 2 % 3 G BT
(I SE 2 B, IV i R 3 0 B B 7 48 4 MR E Ky
12.32 mg/L, 2 /KJBhRfER) 61. 6 £, Ui BH 7 [
BN o v B 1 LA R #h v AN 2SRRI T, (H
FEAC G 1 3 ot R v, S DB 2t 2R O
AAF SRR A TR

EEIRRELENSERS LIS -A [ [Se S EES
BFFEARE . 0 RIS DS T M Rk Xt 21
BB MRl MR AL AR ) SV EREPE , 45 R SR WL i
FREEWTAHR 14 96 h 2 FAEHR N 22. 81 mg/L, %
URIEA 2. 28 mg/L; XM ALARAY 96 h 23 AL ik
JEH 37.48 mg/L, Wk E R 3.75 mg/L, B %
HESET N B A B R B A W A
2 WE9E T KR R ] 9 B 0 A R 3k 38 T 241
FEUF T IR S8 UL PR 20 2 S s AH G il 17 3
AR LA KO T g i AR TE S S R . R 21
WFFA DAL A R £ ZOAE ik B2 i [ in), 73
B A BRER T 2 2 B 142 003 ST B S8 AR B
B AR DGR b5 L e == A6 A5 55 10 52 ), JF 2R3
OGP g T TR 14 5 W), L6 S M0 4 TR i 2 55 B
FAC AR P e R K BT AE B, S0 SR A T B A% S ) 1
AR

— BT BT A IE TR ZE )30, I Y AR
k3 0.5 mg/L D b, FF B L0t — Bei [a] A4
BRI o AE AR BT (¥l /K 5 b v R A 1
0.2 mg/L LIN) (HYK B A i £
SENE DL T RS RR BRSO TR o TR I, A S 7R B
SE R BRER A 1Y 96 h 2 BV Ik & T4 4k JiE
J5i A3 BB 4 4 [ SV R IR R e R A ol 5 A
PEA A AR B 38 R AR LA BT, %o LA S B A
JEF R R A 2R R AE AR A, Ay 21 B B MR A 4 il A
() 7K 0 B LR AR i

1B ik

1.1 sEEigit

SEER FHAR IR A WA IRAKK 7 0 58 i 23
a0, e IR A& 30 1] 4R S5 o | Il 5 4
WA AT A 2128 B R [ A58y (55. 02 £3.35)
g, R (10.58 £0.22) em) ], S50 ij i 4% 4% 41
AN ER RV B , £ UK IR S5 PR A5 — 2 SR
WY 2 R PR, DF5E 0 ~ 30 mg/L 3E.
TR BRER W BE XTI A Bk B, 7531 24 ~ 96 h Y4
T2, I A B R T B B R B L S
RURPE . SRJG o i 4 A [ I R ko A
WEEZH (A 2H: %FBRZH 0 mg/L; B 20« IG5 5 vk FE
Z40.5 mg/L; C 2. th ik 4 2.3 mg/L; D
4, m A 5.0 mg/L) B 3 AT, A
KA (A 200 L) BEHLEE ABRA 10 2, I 5
IR P AR PR B, Bha 6 J )5 I e 4R
FhE A BRI S, TH AR R (SR) |
JETEEE (CF) RS R (HD) AR (WG) |
RSN (LB)  JRIBGE AT S 2es il . A
KaF

Sy = (N, =N,)/N, x 100 (1)
Cp, =W/L’ x100 (2)
H, =H/W, x100 (3)
W, =(W,-W,)/W, x100 (4)
Ly,=(L -L,)/L, x100 (5)

AP Sy WIFIER, % ;C MBI, g/cm’ s H, Jy
JFARTEEL, %o s W AREIG IR, %o 5 Ly F ARG
TN, % s Ny HWIIG IR, Fés N, WZREREL, J&
Wy RIS, g5 W, AR, g5L, Y]
R  ems L W ARARA, em; H AR,
go

i NaNO, (43 #r 4l ) 458 57 Bie 1 52 56 25 W7 il iR
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TR o 1R 18] A A SR N TR
Tk, A AR — B B H B AR AT IR TS ok
5 SIP i R e 32 M, e IV 7 R Sk
BERRRE , Kili (20.0 £0.5) °C,24 h LM
TUMRIER A
1.2 HmRESHN

A AR AE R BERLER 3 FE AT, A 1) IO R
Ji o IR T3 P 23« — 8 0 R R AR A T
TR, 2 S8 TR R A 1) B it R T R A o
B ESHRY), VI RN 6 pm H. E Je(, Ik fif
BGOSR 5 o5 —FB 70 FF I R 5 45 28 (0 UL P A
L7 PRAF TR AT P A AL 6 b Gl SR AR
LR SOD [N 8 MDA) S el o6 b (R
RN ACP BRIEWERRNG AKP 5 UL) (FERU
PR bR CHM =8 TG) AR . AR Z )5 1Y
PRS2 - 80 “CHEMRIR KA PR AT o TR B Tl
IAEZHZIINA O mL Az LR 7K A EE A1 e 7 ZH 212
W WHE R FAR 22 mL 20,4 CTH 3000 v/
min B0 10 min, B E GR35 A 4 CUkAE

BAEIG T TR 1 37 48 A5 1 R R i A=
ARG B R S . B 38 53T W 3 B
S5 BB R i A A5 AL KR R AILER 3 R AT,
it I FH G B BY TR i 1B 2L 21 59 FF, I A i) )
BRERTNLN VD, SR ) B B it T B TR, B
JE % E - 80 C kA& M. $EHUAS AL &
DNA, DLz 38 40 & DNA S #5EAR , Sk FH 24t 1 38 5 |
Iy S AN P51, HO A A il AR A

2 4k

2.1 HFHRE

PGSR LA ) v w2 5
THPRER X LT EEHENE 96 h 1L BALk i DL J 22 42
WL, B 3 AT (3R 1) o S5 ] WAL 2L AR Y
BT 44 8 . i 2 ok J3E % Jofh 3 HsF [ P9 3 0 T 34
o, [R) I 38 A B2k P 4 0 T 5 A 3 0 A 1R R X
ZLEEEENF 96 h AR 22.0 me/L, 42
W SC 2.2 mg/L,

F1 THEBRHIMESERR

Tab.1 Preliminary test of nitrite stress

Y R A VR B BEAPATH IR AT 24 h ZET-HL 48 h LT R 72 h FETAR 96 h FET-4L
Nitrite concentration/ The test crayfish/ 24 h deaths/ 48 h deaths/ 72 h deaths/ 96 h deaths/
(me/L) = R R e R
30 10 3.5+0.7 5.0+0.0 5.5+0.7 7.0+0.0
20 10 1.5+0.7 1.5+0.7 3.5+0.7 4.5+0.7
10 10 0.0+0.0 0.5+0.7 1.0+0.0 1.0+0.0
0 10 0.0+0.0 0.0+0.0 0.0=+0.0 0.0+0.0

2.2 B Xt ERIEIREI R0

38 6 & J e 4 ZH AN RV i 1R R o 2
(0.0.5.2.3.5. 0 mg/L) Z1 2 2 UF 1 A o2 L A
KB BRNR B, T AL 38 MW BE T A8 2
PRI A R REIEIR (£ 2) 0 &5

W, IX 4 AL RS RIS B AR s B 1R
SR AR R R R TG A k22 S (P >
0.05) , F i e B 20 14 i % (Ao f 3 = 1
I IE S G 41

*2 FBHBEKER
Tab.2 Growth index of each group

e Concentration/ ( mg/L)

H K FEFR Growth index

0
VIR i Initial body mass/g 58.58 +12.41%
VG K Initial body length /cm 10.89 £0.72°
J% Z Survival rate/% 66.67 £5.77*
HES# B Fullness/ % 4.27 £0.35*
JiFIAAS 5L Liver index/% 4.91 +0.34"
IR TN Z Body mass gain rate/ % 4.13 £2.40*
{AK A= Body length gain rate /% 3.13 +1.06°

0.5 2.3 5
52.75 £12.13° 51.64 +11.81° 57.10 £16.26"
10.38 0. 74" 10.46 +0.90" 10.59 £8.94°
63.33 +11.55* 63.33 £5.77* 56.67 £5.77*

4.36 +0.47° 4.27 +0.36" 4.49 +0.67°
5.17 £0. 54 5.21 £0.85" 4.77 £0.69°
10.99 +9.28" 8.94 £1.10" 2.71 £2.70*
5.73 +4.54* 4.38 +1.57*° 2.97 +1.76*

TE B M = ARfEZE (0 =3) R —A7 IR0 A9 _EAR AR & AR ) P RN 25 R B35 (P >0.05) ¢

Notes: The data is Mean £ SD (n=3), the rows marked with different letter are significantly different (P >0.05).
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2.3 BmEXTRAFRR AR AR F RN

Y] v WL S B, 0 BRZH b Bz 240 1 G e
2 HRSNE N B ST, o ST AR R 22 18] 14 25 2 2 41
B2 HAHB AR (FIRR-1,2) 5 (KB (0. 5 mg/
L) S IRATE A — 20, R BUR S ok (1
f-3,4) s 41 (2. 3 mg/L) B F/NVE HES T
UEIEEL, A T /NVE /N BE2E S (ELB R AR
AW (IETRR-5,6) 5 m L2 (5 mg/L) F BZ4M

JETE A I /NE HESIR L, 25 JF /N8 RN H B 2%
5, FENFEANEEST , JF/INE 18] 1R 45 4 LR 0, A
B A A (BR-7,8) o BV L BEH
P AHERER e EE B3 0, /N HES TR L, R
AN BLZE S, IE/INAE 8] 1) 245 G L BB 2 00, 7™
Az AL, R AE R AL (5 mg/L) AR AL
GERORER A

1.2, XM 3 4. (RIREEAL(0.5 mg/L) 55 .6. HR (2.3 mg/L) 5 7.8, WKL (S mg/L) ; Ee. HUZFRIR bR ; He JF/b
i Cr 4ighdi .

1,2. Control group; 3,4. Low concentration group(0.5 mg/L) ; 5,6. Medium concentration group (2.3 mg/L); 7,8. High concentration

group (5 mg/L); Ec. Simple columnar epithelium; Ht. Liver tubes; Ct. Connective tissue.
EhR FFERRRARFNE

Plate Observation of the histology of hepatopancreas

2.4 PHEXmEAER.RREXIEREER
iki=ta=abAl

R 45 R R, FE WA RR AR MR B 0 ~ 5
mg/ LN, PT AL $5 b5 SOD I 11 76 BT g i
A1 39.70 ~33.90 U/mg prot, FELA H -k 27. 63 ~
21.79 U/ prot, FLEIBE 5% 47 K 9 75 T
Fefft. S e lFaeeh AL SOD 15 b & 57
THA 3 H(P <0.05) , Bk SOD Ik i %
T HA 3 2H (P <0.05) s TELPI H, XJ B ZH SOD
TEVER 2R T R (P <0.05) , ik A
SOD 36 M ik A T X FEZH ARk BE4H (P < 0. 05)
(% 3). MDA JEPELEF By 1. 81 ~2.22
U/mg prot, ZEALAA H 4 3. 01 ~3. 64 U/mg prot, H.
g B VS TR 6 Ve B2 8 TR T T s o G v IR
e, 4 4 MDA J5 6 & & 2% 5 (P >
0.05) s ZENLA P, XTREZH MDA 35 4 8 &Ik T

EVRIEAL(P <0.05) , Hyr A uda b B A 44y
S PR 9 DU A5 SOD i 4 K F LA, MDA
WEPEN T LA (23) o R KHE IR ACP,
AKP 3 P 75 1 g Ji v 23 0l oy 118,59 ~ 82. 57,
79.86 ~18.82 U/g prot, TEALIA 7k 17.77 ~
6.87.10.23 ~3.48 U/g prot, Saufr e 845 UL 3§
PEEIL N 0. 14 ~0. 10 U/g prot, H 44 ff . fif
FRERVE B TH i M FEAIR . b AT e v, 4 21
ACP AKP i& PRI B E VR 22 5 (P <0.05) , %
HEZH oy, e vk B 2L eI TEJILIA) v, %of R EH ACP
PR = T A 3 ZH (P <0.05) ,4 41 AKP 3%
PESAFE R E T2 5 (P <0.05) X0 B ey, &
WA Je A1 1L rh 4 209 UL 3% M) 18 2% 22
(P >0.05), HAREAH KR ARt FA H 2185 57
PR IR P45 21 1 ACP AKP 3% #:3 KT JIL
M(EK4), e QBHEHs TG 1G4 0.26 ~0. 17
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WS, SR L e R SR IR R 5 B X AR
AR PR SRR | RER QAR B R

mmol/g prot, F. Bl IV filf iR £k ¥ FE 1) FF 155 1 941K,
XFHRZL TG 3G M & Tk 41 (P <0.05),

®3 HENEXEREGN

Tab.3 Antioxidant-related indicator detection

fiti Enzyme/ 2 P A BR EL R BE Nitrite concentration/ ( mg/L)
(U/mg prot) Tissue 0 0.5 2.3 5
SOD JHF P 39.70 £0.94° 37.02 £0.77" 36.15 £0.52" 33.90 +1.50°
WA 27.63 +0.89* 26.80 £1.11%* 24,59 +1.58" 21.79 £2.35"
MDA iR 1.81 £0.23" 2.01 £0.05® 2.17 £0.21° 2.22 £0.10*
WLA 3.01 +0.20" 3.37 £0.22% 3.46 £0.18" 3.64 £0.05"

FE BN = ARiEZE (n =3) A — 47 ER 0 AR A S AR PR 257 B35 (P <0.05) .

Notes ; Data is Mean = SD (n =3), the rows marked with different letters are significantly different (P <0.05).

R4 mEHEXEREN

Tab.4 Immune-related indicator detection

fiff Enzyme/ 121 Tissue P A2 EL MR BE Nitrite concentration/ ( mg/L)
(U/g prot) - 0 0.5 2.3 5
ACP FFIFE AR 118.59 +4.85%  106.42 +2.32"  91.11 £3.65° 82.57 +1.47¢
LA 17.77 +0.43* 9.89 +1.04" 7.71 £1.72" 6.87 £1.66"
AKP FFIFE AR 79.86 £1.38*  69.25 £2.48" 40.38 +3.74¢ 1.82 £1.50¢
WA 10.23 £0.22° 8.24 +0.48" 5.81 +1.05¢ 3.48 +0.33¢
UL I 0.14 £0.01* 0.12 £0.01* 0.11 £0.01* 0.10 £0.01*

BT E + b2 (n =3) Al AT IR B 1Y LR P AL B AR R F Rk RR 22 5 i35 (P <0.05)
Notes: Data is Mean + SD(n =3), the rows marked with different letters are significantly different (P <0.05).
£S5 ERRWEXEFRY
Tab.5 Energy metabolism-related indicator detection

W AR EL R B Nitrite concentrati L
§ Enzyme/ ( mmol/g prot) - W AHER (f(f)(fzi itrite (‘oncentr;t.l;)n/( mg/L) -
TG JiiRi il 0.26 +0.04* 0.23 +0.02% 0.19 £0.01* 0.17 £0.01"
B THE + fRifEZE (n =3) AT REEE 1 AR RS RS R R 2 7R 583 (P <0.05)

Notes; Data is Mean £ SD (n =3), the rows marked with different letters are significantly different (P <0.05).

ZH 21 Tissue

2.5 BMEXEEREMSEEE RN PR R (32 6) o
TR A REALIR 3 A~ o T8 R il 23 B o 18 A 3 e

4k BRI, 12 AR AR IR 766 764 AR TR

FE9, 38— A P 915 63 897, 4 AN
AT JE 144K Proteobacteria (ZETE I []) , H:
WK K Tenericutes (3R BE TG []); X M4 A 4
Candidatus_ Bacilloplasma #1 Enterobacteriaceae A

FEHR R, a4l B.C.D 3 4 T 25w A

>4 Enterobacteriaceae, H. ¥X & Candidatus _

Bacilloplasma , WA R £ Wri8 76 — @ FE B B4
T Enterobacteriaceae [¥ [Lf4], 3X 7E B.D ZH £ W5
JERBECE ) o fEF AR, B.C.D 4K
ACE #8hr B E KT A 44 (P <0.05),C.D 41y
Chao 1 #8453 T A 41(P <0.05) s TEZHEME
%, D 201 Shannon F5HR 1Y B E(LT A B H
(P<0.05), Ktk Bk D4 (B B
E R ZAEERAR, A 2 O B4 B Wi 2

http: //www. shhydxxb. com

eIl A S v L RE 3% B K A o I il R R
HEAE T 0.2 mg/LP A 15 2 1 21 3¢
BEUF T R £ 1) 22 A MR E A 2. 2 mg/ L, /K bR
WE LA UGB 21 BB MR A — A 1 30 Y TR £ it 22
P ARFERRAC TR R T R RR 6 B 10 S % TH TS
RIF 22 3 A B B 5% W) T R 75 72 W0 F) 75 P AR
FU AR AR AT A B MRS THT AR
SO FN IR I s R e 5 £ S5 R AT g
T SRR TR B — i W I L K B R
HEA (LR M T T R I A A . PR, R
IAETE RS PR RV M 0 ~ 5 me/L {5 N 4T T
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T B RE ARSI
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100 T | o | | [
1 — B
1 Unclassified Unclassified 1 Others
I Nitrospirae 1 Polymorphobcter
-k Ex:terhsﬁl:hmlfed .f Bn"dvﬂ;u@ . U‘l‘}l\cl ified
< 1a | 1 | laceae | lassifie
s 0.75 g 0.75 I g
S Patescibacteria S Deefgea
g I Rusobacteria g £ Lachnospiraceas hnclassified
=] £ Fimicutes o I Ghitinilyticum
=] [ Becteroidetes =] W Oscillibacter
2 B e 2 I Cloer i sens stricto 2
idium senstt
< e < M Hyocyclicus
Shewanella
g 0.50 q:) 0.50 Elkdmiﬁedﬁm]miﬁed
ey py  Fusobacteriun
3 3 [
[} [} 15 OMB0_[NORS]_clade
=51 (== B £_Ghitinibacteraceae Unclassified
f_Mycoplasmataceae Unclassified
Vibri
s 0. 25 s 0.25 = kS
B Acinetobacter
B Candidatus Bacilloplasna
i £ Enterobecteriacese Unclassified
0 0
C B A D C B A D

ZEBIR 526 BT TR B R, A7 1B A 70 26 L g K- i T B AL A

The left figure shows the composition of the intestinal flora at the phylum level, and the right figure shows the composition of the intestinal

flora at the genus level.

1 AEILFHERERREMIE TERERANK

Fig.1 Composition of intestinal microflora at different nitrite concentrations

x6 AEIMHERIKEME THERMFEEMHHE (Chaol& ACE) & #4454 ( Shannon)
Tab.6 Estimates of Intestinal Bacterial Richness ( Chaol and ACE) and

Diversity Index ( Shannon) under different Nitrite Concentrations

DEFE AR A4l B 4] C4 D 4]
Measurement index Group A Group B Group C Group D
HUEEIRE Sampling depth A RO B B 51 815 71 985 67 095 64 693
ACE 88.80 +15.38"  79.93 +15.28" 79.06 £8.07* 82.99 £22.49*
FE LA Richness estimate 3
ol Chaol #5%% 89.67 £15.50>  82.25 £22.22% 79.93 +£8.93" 81.97 £24.94*
ZREVEFEEL Diversity estimators Shannon F§%% 3.23 £1.10* 3.28 £1.42* 2.77 +0.81% 2.24 +1.40°

A ZH A% B2 OISR R Wk B2y Omg/ L) , B (C.D 2H Ay it 2 I AHBRER W BE 433124 0.5 2.3 Smg/L) s ACE S JEF B iy sl i,
Chaol $§ECH T ERE = BE (M FEE0Z — , Shannon 5 ECH AL AL S BUE Y ) Z RSB — B A M + FRifi2E(n=3);
[F]— A7 g EE 1 B AN S AR RN 2 R 2 (P <0.05)
Notes : Group A is the control group ( nitrite concentration is 0 mg / L) , Group B, C or D is stress group ( nitrite concentrations is 0.5, 2.3 or 5
mg / L, respectively) ; Chaol index is one of the indexes to calculate the abundance of flora, Shannon index is one of the indexes for estimating
the diversity index of microorganisms in the sample, ACE is an overlay estimate based on abundance; The data is Mean + SD(n=3), the rows

marked with different letters are significantly different (P <0.05).

3.1 TREBREXMIEETETFSERNZM
TE AR £ 3 i 9 R 5T R AR A IR BT A
I AR MR AR S5 A ARk
WFER W], fE A FREh e BE O 0 ~ 5 mg/L Ji
N, 25 LA BT A S B AR 0 T 35 22
(P >0.05) , {Hm kB4 (5 mg/L) B 0% R
PRSI R ARG I A de iR D5 R 1 (]
P e A J3E . i TR 6 J 38 X AR A7 5 A RO B B A

— R HIRAE AR A — R 3 I 56 A
JRE 114 2 AL
3.2 FHBREE X BT RR AR R F RN

IR AR I MR ST AT £ 1A 208 11 el T i

EIRYIB 05 S A S A

AT R, WA Mk h 7 B SR A e
(PRI IR . ZRRES ™ WAy B AR

AR BRI DT BE B ZE AL B 2k, HE T
WA HLIR R BRI, BRI 280 A TR
FEARL AR 5 YR I R 5 B0 T e i 2 B
INREZ AU i MR A iy IR 2R . ZH 4
DVR WSS S B, Wl Vi IR £ W JEE 1Ry 38 0, JEF /I
EHEE T WAL, /N B2 5 JF /N 8] A 45
LM LAEZ 08, 7 A A5 AL, XA vk AL
JUA W o X UE B T I R A o AT JBR iR ) 4 21
SR A KR IAL T BB 2R R K

w
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S L) 6 T ST 1B i A2, A8 S AR R e
REZE LB e 2% , T 52 0 JH A 303 ] R e )
A R BT VERE o TR, B2 sl % v iy s 47
TR 1) T i X JHT gk i 5 JEE 4 1) S 0
3.3 IFAEERERXT AR A HStRAI R I

B AR, SRR B E Fr T 7T S 0L
PTG MR RGN, BT S s pL ARk
RSP — DB T, e —E R B
LAY R, ARSZIRAE R 2R, MK E
SOD 7% 1 B 7 Bk Vi J32 1) T 57 T A AEG, MDA {5
P B A R VG E P T T T . B ke
X LT 2L MR T 7T AL W], SOD 5470 48 A 1T
SR b5 A PR R T R R AORE G, HL s vk E 2
I P e AT S ) A8, S SO T ok 4 9 8 1 Y e
TR HUARST AL B R Ge i . B, #E D
PR TS 1 1Y T B 2 1 L1 2 B IR 4 B 454
R

TEH FE S W) e (R &= b, ACP 1 AKP X524
BRAETER BRI , 280 AT 7 AT MR | It ok 2 v, LT
PR 575 1A N S5 R G802 0 O, 78 SR
PR EERAEM . RS T &
B, 76 3 ~ 6 mg/L i B2 £ v B2 Y0 BN, 0K PR
ERXFLL BB AR ACP 0 AKP 3 5 i i I
#,H ACP il AKP H A AUV, 72/ AR A
A5 ACP 1 AKP B3&E PR T LA, 3 5 e
FR AL PR FEAR U S 2 rp A R A G . AR BSR4
B TRRIEE S, BEAA E ACP A1 AKP {514 b
AR ER M FE 4 T e T AR, L IR P D0 75 )
ACP AKP {HPER R T HLA o AH VA R Fh X 2128
BT LA S5 4 U8 5 b ACP AKP 3%
M) BARAE AL 75 2 — 2D IR R . T T
SETIZAELE T /K AE S I A Wt 40 v ) — e
BRI, BEAE—E FRIE b REAE S e BRI K 2L
AR KA B S B K B R O B g R
B0 i 1R R B 30 R fE R B S A T B xR
( Fenneropenaeus merguiensis ) , FL 40 {5 X} R | A [
XFHR ( Penaeus chinensis ) 1A A {135 T T 2 125 A1 K
BRI Ay e 5 i (R R A B T 3 o R B B g
Re AT 00 T 1) 2 S, 4R W A0 3 AR BIESE v 4
LI H MG P IE RIS TC R & 2R (P>
0.05) ,AHI T il 5 5 475 AR Wit IV il TR 2k ok J32 114
TR BRI, 2 B o 9 A 1R R AT SR A7 T B AT
PR S AT RE A, 368 (B A MR R PUR  RE D T
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A YT % 4G I 4% SR e W], BV 7E 0.5 mg/L
P BRI RS PR EL W BE T, BB = 21 B B R e s i
J189 SOD | ACP (AKP D)}z UL i J3 34K [, RE &
LA 1) MDA 3% J1 3745, X Ul B 7E = N
KU A ik AR v, A ST U B IV i 1 5 i 2 ok
LI B FAE U AN 2
3.4 TFREER £ YT 4T 2 5 0F A7 18 B B O B2 0

KRR IE PN 1) 40 8 AE 2 3 1 R v B4
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3o A e R R % AR 4 M 3 4 1 20, 2 B I
T A B 1) 2 15 7] 51 % 4 . DUBOURG 267 40
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( Enterobacteriaceae ) 1 Lt ] , iZ B} 114 358 43 Fh 2K &
Jop 18 < 0 1 B R TR, A0 ORI IR A& IR
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Effects of nitrite on physiological indices and intestinal flora of parent Cherax
quadricarinatus during overwintering

WEI Yongchun'??, CHENG Shun®, JIA Yongyi®, CHI Meili*, LIU Shili*, ZHENG Jianbo®, LI Fei*, LIU
Yinuo®, GU Zhimin'?*"

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Healthy Freshwater Aquaculture Ministry of Agriculture Rural
Affairs, Key Laboratory of Freshwater Aquatic Animal Genetic and Breeding of Zhejiang Province, Zhejiang Institute of Freshwater

Fisheries, Huzhou 313001, Zhejiang China; 3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract; The physiological indexes and intestinal microflora of Cherax quadricarinatus overwintering were
studied at different concentrations of nitrite. The acute toxicity of nitrite to Cherax quadricarinatus was studied
by conventional bioacute toxicity test method, and the semi-lethal concentration of 96 h was 22. 0 mg/L and
the safe concentration was 2.2 mg/L. Four groups of nitrite experimental groups were set up, respectively,
eroup A (0 mg/L), group B (0.5 mg/L), group C (2.3 mg/L) and group D (5.0 mg/L). Samples were
taken after 6 weeks of stress. The results showed that: There was no significant difference in survival rate,
hypertrophy and liver index in four groups (P >0.05), but the survival rate, weight gain rate and body
length increase rate of group D were the lowest. Hepatopancreas histology analysis: With the increase of
nitrite concentration, the arrangement of hepatic tubules tended to be disordered and the sizes of hepatic
tubules became different. The connective tissue between hepatic tubules decreased and vacuoled, especially
in group D. Physiological biochemistry indicators analysis; SOD activity decreased with the increase of nitrite
concentration. In hepatopancreas, group A was significantly higher than the other three groups (P <0.05),
and group D was significantly lower than the other three groups (P < 0.05). In muscle, group A was
significantly higher than group C and D (P <0.05), and group D was significantly lower than group A and B
(P <0.05). MDA activity increased with the increase of nitrite concentration. In hepatopancreas, there was
no significant difference among the four groups (P >0.05). In muscle, group A was significantly lower than
eroup C and D (P <0.05). Immune-related indicators decreased with the increase of nitrite concentration. In
hepatopancreas, ACP and AKP activities of four groups were significantly different (P <0.05) , the highest in
group A and the lowest in group D. In muscle, ACP activity in group A was significantly higher than that in
other three groups (P <0.05). AKP activity in four groups was significantly different (P <0.05), with the
highest in group A and the lowest in group D. UL activity had no significant difference in each group (P >
0.05). The activity of energy metabolic index TG decreased with the increase of nitrite concentration, and the
TG activity in group A was significantly higher than that in group D (P <0.05). Intestinal flora analysis:
Nitrite stress increased the proportion of Enterobacteriaceae to a certain extent, and the diversity of group D
was the lowest and that of group A was the highest. Nitrite caused the decrease of intestinal flora diversity.

Key words: Cherax quadricarinatus; nitrite ; physiological index; intestinal flora
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