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HE H AR T A RINOL-N)IZ M i3 3t AL 44 % %t 4T (Litopenaeus vannamei)[(2.03+0.33) g] 4
K. BE. KRR, SHIXE O TE4), 8 (N8 4), 15 (NIS5 4)7 30 mg/L (N30
)NO-N WK JE 41, #4736d B NO-N B Ml £, £RE R, M#E NO-NREAR, xIFH
AKBRE, HFEAKE WEXWMOBAZHERZTHRAS . N8 4 F0 N1S 4 x{ Y i 4% F0 i
R EREAEESH IS TXEA, ERAHNKTXEA, MALK FEREESEAELE R BAK
T T B4 Mt 41 FL4 3 XL P P By O4E kB S KTt B AL TR R AR O B E ) An T B R
WEEE AT THEAL, R, FERIAKRSESIARNABENEL AR TRNEAS, REAS
MEBAMHLTEFEZR, AREKLSF, N3OAWHERCELFRTAEL. £F5%W, NO-N
18 M P28 4 B AR AT AR B Bk, JRE FLANIE XTEF 80 A K, HUEOBE 8 3 1 18 9 X aF B2 X NO,-N 18 H
Ji 38 6 S B v B, X EE A A A A B AE B S NOL-N B a2 R E B 1R A .

Kigia

hESHEE S917.4 TEKERIREE A

FL4H 75 T HF (Litopenaeus  vannamei) 2 ¢ [F 3= %
HEEshY FRm i 2 —. 2018 4F, EFEFH N
176 Ji t, AENH PR BT 34.2% (HE X5
TR, 2019), PLAATEXTIF = 2% B2 FRAH W R, Kt il
R A FIZEAE A HE S, KR b & JUE P & A W42
B (ELL A4, 2014; Wang et al, 2019), HAE W RE1L 40
BV T AR AL B S S 2, (HREHE I A S R
i AR A 200 TR A AR K R 218, e A BUK MR
AR KRR AW 5, 2018), fEFRHEEM, K
H LAY S AU ik F) 20 mg/L (Tseng et al, 2004) .,
KRR B A NOL 2 5 CI LA K HAth BH 5 1 4 5 %t
R R IR A 1 (G 415 %5, 2014; Wang et al, 2016),

JUE I A AME; RS ERE
XEHS  2095-9869(2020)06-0074-08

T 10V I i 7R X R AR P A R A AN TR B, —
NOL B2 7EXTHMA N EE AL i NO;3 | JR IS Z B2 (Tsng
et al, 2004),

A AH 2 U (NOL-N) W38 23 B AR MR 24 1 175 25 1 280580
BET1, REUWE NO-N XFURS 7= A R i = Z RN
GELLHZE, 2014), 20 NO3-N [ 2 BEARHR S (10 77
TR (Lin et al, 2003; & 2155, 2014), BEPRERZS ifin 20
M (ER A, 2015) . FTF IR AR AL AT 4 4L 25 g () Inehe 5,
2010), FFAREFEALA G 77 (Wang et al, 2004), 3
MR 2 X 9 TR Y &5 B PR (B S 58, 2006, & 41 B 4%,
2014), BEIRERISH)IEH R Jiang et al, 2014). BF5E
T, IRRRKIAIETEAUREE NO-N BRI, AH]
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TRERE A ERBBORHES, 2014), JFHAE—
SEJLFEIN, $hEEMGE, HREXT NOL-N it 3Z A8 J1 4
(Sowers et al, 2004; Furtado et al, 2016), ¥4 % 10 cm
B FLAN I XTURAEER BE 17 F1 31 BYTE/K B, NOS-N 424>
e B4y 49 4.0 F1 8.9 mg/L(E MM %, 2006)., {H H
KF NOZ-N 12 VE bl X BF 2S5 0 (1) 7k 5 /0

Ulaje 55(2019)F 58 W1, FLANE XT U 0 Xk 2R 5% 1
T SIS 2 9 B0 LRI AE o ASBIFSE G T FLA T X iR
TE NO,-N M2 PPkl AR . AR . RS
WEE A AN JC EAC B R A AL, LAY R ML Xl iR gkt
RIS %

1 RS
1.1 SEIG AR

SUS BT ) LN XU I [ L AR 4 i SO 2
oK RAVEE A RAF . LGS ER9) aa i K
(5.71+0.38) cm, WA #(2.03+£0.33) g, W FJ5 Y
F% 7d. YIFEWIE], K&K 26°C, EREEH 29, HRE
AP 3 N T ECA DR R ZE Sy - KA 8.31% . L
I 43.50% . HUIEHGT 6.94% . JK4 12.19%),

1.2 TGt 5EE

T I SIS AS LN X ER 96 h R BRI
(96 h-LCs0) A 150 mg/L NO5-N, LLIZUE FE Y 20% 418
PEMpE SR e R R R AL, S HBETE 4 AR
NO>-N 4350 0 (KHE4L) . 8 mg/L(N8 4H).
15 mg/L(N15 2H)H1 30 mg/L(N30 £H), #EA7454E 36 d
1) NO,-N 18 e 5o, B3 iz 6 4~ A7, H
W, 3 ASEATHTERE, 3 AFEAT T IE SRR E M
FEIE R

SZESAE 50 cmx 35 cm=35 cm A 3G FE KT kAT,
KRN 50 L, FAIKEL(Q20 BEF) N 1 A P45,
SRS 36 d, RERHRK 1/2~2/3, d@iddHN 10 g/L
NOZ-N BRI ORFE A 2 W38 R B o SC o 1), 4% 20 S
NOZ-N ¥ & 43 51 4 0~0. 15X FE£H) . 7.31~8.12(N8 4H) .
14.13~15.45(N15 £H)F1 28.92~32.23 mg/L(N30 4H).

ST HAMR], IREN 26°C~27°C, pH 7.1~7.5,
FEN 29, EEA<0.70 mg/L, JEB T2<<0.03 mg/L,
WRE =5.95 mg/L, K 07:00, 14:00 F1 22:00 0
AN THECEE, M,

FEBE ARG 10 min, 0% 25 BR4S 4HK R G 2%
i, W1 hJE, AT RIS A AR A DR 250 H
Zorp, 1 0.5 mol/L A F R &L vk, PR 70°CHLFS
HPE T 0 R 3 A TSI A e AR ) K R

TEKH 1 h RIS, FRIE S i R 7 2k R A K
R IEAS B (PREEIESE, 2004), 4 R IR B H R 1%
THAFNBR T 22 22 14 DAL rh AR AE X IR B A5

1.3 £KBEXERITE

1715 R (Survival rate, SR, %)=Ni/N;x100

B (Feeding rate, FRy, %)=100F/[Tx(W+W,)/2]

AH XF #5 H R (Weight gain rate, WGR, %)=
[(We=Wo)/ W] <100

' M KR (Specific growth rate, SGR, %/d)=
[(INW—InWo)/T] X100

17 Bl % fk % (Feed conversion rate, FCR, %)=
100X (Wi-Wp)/F

2, Wo S LANEXT IR R GG IR (g) s W Ry LAY
EXTIF LR A (g); T WSCERAFT](d); Ny R LGN
XTUR SRR 5 N A LI RTIR AR R F bR
HIF 36 d i SR B HE(g).

14 XMHERRESHH

1, 3. 6. 12, 24 F1 36 KBEHLNAZHEL 6 2
FLARTEXTHE , FH— UMV 4 DA LA V2 X R i 1 52 4k
2 176 B2 S5 0857 (450 mmol/L NaCl, 10 mmol/L KCl,
10 mmol/L Na,-EDTA, 10 mmol/L HEPES, pH 7.3)1&
BLE A 12 3 /4 He 4 1fi(Vargas-Albores et al, 1993),
i1 1 A9 94K € 57 B ES 00 (4000 r/min, 10 min), B E 3
W, ZWANHERHG, HA-80C HAREKFE R AF
FRi o BN AR AR AR FLIA , TR AE 28 R PR R H S
A 80 C AR VKAR PR AF I o 265 36 K, RHBLMN A
ZHHL 3 FRXTHR, 0 X R 4 A R A o

FLAREEXRT R IRUME  JFEBE . BIURE I & 45 DR
55 HILPR OB (HLK) 37 A AT T 7 S il (PR 77 1 5
JHF Jo B v B LR % et AN 2L R M S il (LDH) 3% 14 0 2
P A R A R &, BRERR IR UL A T

HFAESLTE 105°CHE T 2 48 FR I e K4y, M
F R LI e AR &, LA R 05— H g 42
P, KSR 550°C D gl 4P R AL i
1.5 HELE

S 55 B 35 R T 38 8+ 5 U 22 (MeantSD) 3
TRo AT Z R O A 1IE 25 (Shapiro-Wilk test) 1
J7 25551 (Levene’s test), & 40HE A EA Jr 22551k, W
PR EAT 1g SeAb It —2B M. SR Tukey £
PO AR 30 XA B TE 28 43 A1 R 5 26 55 Pk B B gk A7 o
K 2 )5 22 43 HT(One-way ANOVA), X T A%4 IE A4
i Je 1g SEACJEATIAS HAT O 22 50 M Bl R AR S48
Koo, P4 Kruskal-Wallis MR HEAT 0 M 95 54y
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2 R

2.1 TSI MHRE X N AEXT IR AE K FI R E ZE
‘E/un
NOZ-N 18 P 36 X FLAA T X6 R A7 36 3R | AR K A

BRI 1o N 1L ATRUE L, LT IR 577
TG HRHAE NOL-N WREE T MBIk, H N30 4 521K
T X HRAL(P<0.05), £ AYAARIRE | FrE B KR
AN 3G AR E NO-N Wk BE E Fh iy b 3 T B
(P<0.05), Hir, N1541F1 N30 42 (a3 B & 25

=1
Tab.1

(P>0.05), N30 ZH A9 %HEE A K R FIAH XT3 51 2% 53 51
Syt B Y 48.55%H1 29.68%.,  H 4B R Mk 1L
RRE#E NO-N R LFmi R, Hr, N30 4p9H
PSRN R H B R 66.20%.

2.2 EHHZS SIS M AME X R4 E X M A 53 B 52 0

NO,-N 18 Jolp 363 X5 P A Vi Xof R 425 43 14 5% i) AL,
F2, NE2ATLIFEH, FLANEEXTIR K K 5 A6 R
HHER T RME NO-N WA Erhim B, (&
HZ A 325 5 (P>0.05); N30 ZHAVHLIE DT & &
1 AR T X R (P<0.05) 3 #% MWk 20 JK 531 5 % R4
o e 3% 22 5 (P>0.05).

ERHSRIEMMEX LAVE IR EK . BRMBUERIF M

Effects of chronic nitrite nitrogen stress on the life, feeding and survival rate of L. vannamei

2 %) Group

TiH Items

X} Control N8 NI15 N30
FET5 % Survival rate (%) 78.3342.89% 56.67+2.89%° 55.00+10.00% 40.00+5.00°
B % Feeding rate (%) 3.55+0.46" 3.44+0.68" 3.18+0.74° 2.35+0.25°
KK AT Final body weight (g) 10.26+1.55° 8.47+1.87° 6.14x1.79° 4.47£0.71°
g 4 K &R Specific growth rate (%/d) 4.47+0.43" 3.89+0.67° 2.95+0.86° 2.17+0.44°
AH XT3 2 Weight gain rate (%) 405.65+76.57° 316.42495.33° 202.71+88.12° 120.42435.09°
Tk 4L #. Feed conversion rate (%) 106.53+20.11 102.77+18.43 92.70+£26.16 87.14+19.80

T [AATEOE EARAS R 7 R m 4 0] 22 57 12 (P<0.05). T[]

Note: Different superscripts in the same row indicate significant differences between groups (P<0.05). The same as below

=2

T FHZS RIS M A8 X FLETE X EF 4428 57 B

E; ul‘]

Tab.2 Effects of chronic nitrite nitrogen stress on body composition of L. vannamei

TiH Items

2 5] Group

X} B& Control N8 NI15 N30
7K 43 Moisture (%) 74.47+1.12 74.59+1.49 75.95+1.45 77.23+1.53
HLEH Crude protein (%) 73.05+0.25 72.60+1.69 73.65+0.52 74.67£0.75
HMUIE T Crude lipid (%) 9.35+1.44° 7.85+0.58% 8.56+0.77° 5.37+1.56"
K4y Ash (%) 12.55+0.20% 14.65+0.14° 11.90+0.41° 12.96+0.15%

TE e BRoK - Bl o iR s i Ak, Hofthdy o+ E

Note: Except that the moisture data is wet-weight measurement, the others are all dry-weight measurement

2.3 IREZSEIE MR E X LR 3T B FE R 5HiR 2
XEMmENMYRESEREN

NO,-N 1P 3 Xk FL4H I 0T 0 i A 52 e UL &1 1,
ME TR LAEH, 251K, Wi 4L ok B e T
TR, 5 12 K, NIS Ak E L& T
XFHRZH(P<0.05); (5 24 K, N8 4By MR B i & =
TFxt BE4H (P<0.05), Uil N8 Fl N15 ZH Ik B2 7E il
10 AR S5 R R B TR, HRAAE 36 d FRK
TR 2 AT 0 BR4H (P<0.05) . T 75 e B8], N30
2 B IBE AR B — B IR X HE 4 (P<0.05)

NOZ-N 18P ilp 38 X L4 ¥ X6F B 114 JHF J B A L PR

HObE RS RS2 R DL 2 RNE 3. A 1K, A A
ﬁ%%$ﬁﬁﬁ§%%mﬁ%mmﬁﬁzmﬁﬁﬁ%
2 5(P>0.05); %5 3 K, N8 4T b i & &
T X BRA1(P<0.05); 45 6 K, N15 5 N30 £ T
Ji H R TR A i 3 v TR R A(P<0.05) 5 2R 36 KH,
%ﬁﬁ%ﬂ%%*ﬁ%Aiﬁ%ﬁ?ﬁ%@
(P<0.05), 15 BH 360 2 JH- Ji it v Dt 7 AL
55 N8 ZH A1 N15 2H 1 i A Ektﬁwﬂ [[igis
6 HT 1), Jolp 36 T A L PR HPoRRE D 2 R R 2 B AKX
IR 4H (P<0.05),,

NO,-N 5 P J 36 XeF FLAN Y52 Xt B 174) JHF Jlt B 2 0

B Ss2m IR 4, 58 6 KJm, N8 4F1 N15 4
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Fig.1 Changes of blood glucose concentration of
L. vannamei during chronic nitrite stress

[ ZH 208 BB AN ) 7 B 38 78 4 8] 22 57 W 3 (P<0.05) . R[]
Different letter superscripts in the same group indicate
significant differences between groups (P<0.05). Same as below
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Fig.2 Changes of glycogen in hepatopancreas of
L. vannamei during chronic nitrite stress
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Fig.3 Changes of glycogen in muscle of
L. vannamei during chronic nitrite stress

WE S I 7 5 0 B A EE G 35 25 5 (P>0.05), fH
N30 2H 19 CBHSON % ) — B X B2, H e
W OB BB TS AR SR 36 KR T X A
(P<0.05)c NO,-N 2V Jipaf X FLAA T X6 3 (4 i A 73
i 2 5 it 1% s UL IR S0 DAL S TR, 55 1 R,
Joly 260 2 i i PSR R 9K S ) W T X IR AL
(P<0.05); % 6 KJ5, HiE J1Bf NO,-N ¥R B F-= ifii 7
fm, H N30 ZH A P i e S ) o 24 b 2 v T X R

50 r Ox$B4 Control & N8ZL
| EEN154 N30§ﬂ

N
(=1

/(U-g prot™)
[\ w
[ o
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HK activity in hepatopancreas
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Fig.4 Changes of HK activity in hepatopancreas of
L. vannamei during chronic nitrite stress
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CIXF B4 Control NS EAN1 ;Zﬂ N304
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Fig.5 Changes of PK activity in hepatopancreas of
L. vannamei during chronic nitrite stress

2H(P<0.05).

NOL-N P P il 38 X L&A 1 X6 88 B AL A 8 ik
TG IR UL 6 Folkaes 2 WLIA i OB G g SE T
JE BEAS, (EBR T HHE TGRS 1 R, a4 Cob
PR ) AR T XS B2, L AE S 6 9 1a) 4% 41 2 1A G (.
F25(P>0.05), NO,-N 12 1 JBirae Xof FLAA X HF A9 AL
A P ) PR SR T 52 i LT 70 NO-N kst i AL P v
) TR TR R R it 0 T v, B AESR 36 KA 414R
FXF A

NO5-N 8P Jpip 360 X6 FL 4 ¥ % M A i e i 2L 7 o
BTSSR UL 8. MR 8 TLUIFE Y, AR FLIR
AR 25 TR R REREE. 51 R, ST
o i Hh LR T Sl 1 ) TG 3 25 5 (P>0.05), B A ]
FYREFR: , W38 4T R R 1 LR I Ui s s, HL
N30 21 FL R I B 7 2 5 X I 41 (P<0.05).
5524 K, e 40 A i L R I S ) R R
HAE 36 d B, #4170 3 22 5% (P>0.05) . NO,-N 184
IR0 XoF LA i %o M g FFJi it L 1 £ el DL 1T 9
NO,-N 38 £ 4 i FLAR T R IR AT B iR o A LR &5
N30 ZH AR LR & it 3 i T BB 4. (P<0.05),
{H7E 36 d B, #ZARYFLIR & 1200 W 2 22 55 (P>0.05).
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Fig.6 Changes of HK activity in muscle of
L. vannamei during chronic nitrite stress
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Fig.7 Changes of PK activity in muscle of
L. vannamei during chronic nitrite stress
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Fig.8 Changes of LDH activity in hepatopancreas of
L. vannamei during chronic nitrite stress
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Fig.9 Changes of lactic acid content in hepatopancreas
of L. vannamei during chronic nitrite stress

3.1 TEREZSEIEMERNE X LG R X 4R 77 75 F A KR
A

KARH NO3-N 8 i il 22 iE AXTHRAR Py, HBEE
s T ) B R AR ATLAAR PN 45 3R AR 2R, 5 M X R 4 48
B AR X WF A AE TG % (Li et al, 2019), 7E NO»-N 18
Ciay 7 STE I3 T IO N 7 B O N B A S - - Y 5
NO,-N Wk B FFHimi i 2 TR, 78 36 d 5, XUFmA
KAGPRAAETE R B NOL-N ¥ | Thi i 35 R %
PR NOL-N 2 38 25 35 BRARGT MR A9 7716 e A=
K, HERCRE S NOS-N K- IEHK,

3.2 EAHZSRIE M B X L 48 X M A 53 B =20

TEASEIE T, ERARPIREHINSER, HLE 5y
2 FE B H A A2 (T #R 55, 2007; #3lE, 2014).
R TR NOS-N 2P a 5 R /) KR 285 fig & 7 oK 1
WK, H AR R (Macrobrachium nipponense) i 2 3t iz
() A FH AT BE B AR P9 B B 5 AR ) R 21 B SR 2 A A
(Jiang et al, 2014); [FIAF, FLYATEE XS R P2 M 20 AU o
STE: SIS 5 i iR = T ST R7 i3 A =TT N S 2 o
B i 00 5 38 v B T e T e (R RS, 2016)
ARG KI, FE NO»-N @M T, K& NO,-N i)
A EERER, XTI & A 2 LA KRR
b, (AR AR A 105 7 i 3 R R, BRR FLAN X IR
Yot i I B4 R 7 R X NO2-N 18 s mp e B B4 o

3.3 WEAHZSRIE MmN X 40 E X 4 4 4157 B 2 0

FEIE B AR IR T, S 0% IR I B2 Ak T A X
T RS, Y S B IR W aa i, LR S ik
VAR D3 fire Ay T B G R EG X R SR W T R B
SREEF], 2011), 7E NOL-N @O AT, Mria 4
LA 2 ot W JUL PA) Hr b B R SR 8 R LA S 5 4 P 14 £ 3
R, e, e 2 At OB R A o D
AR E IS, VIR AN, b FRIMYURHS ) H
A3 % iR (Penaeus japoni cus)(Hong et al, 2009) A4k T4
e 2580 E 2 gL 3R 58 i & I B (Macrobrachium
rosenbergii)(Chang et al, 2006)/ L4 5 1T 8 i v %
PR SR AR, HERAE AT X
W, AR AAAEARIIRG o HEDE P A X o UL PR b
Jir 1) 3 fife Bt s VAR PROBE D S A AR Y 1S 58 T A
B R AE NO.-N 2 M it b R FF R S & . 18
NO>-N SUPEIE T, WS¢ 3l W i A 5 12 78 55 55 19 1]
U2 T4 BR2H (Hong et al, 2009; Jiang et al, 2014;
Lietal, 2019) (HAWF5E & B, 7€ NO,-N 184 phia
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JLAA  oF B A4 PR 4D I A FRIORRE D o A X AKX R
., $ERTFE NOL-N 1B PEa T, MRy BB
LIRS & SRR e, SO SN RE T 2 1A P X
REE I K TR,

NO;-N 2 FLAH I XT F 5 1 5 25 1 7% A28 4 i 4
IR e Rt I o o B o A P A R N 1R N =
ARET R, MR TR IR R LSS, 2014;
Wang et al, 2019),, Ifif 24 Xf #F 4b T ik FCIR S FHEHU A BE
IR0 ISE I i 200 B S5 e R T A 3 R A5 3 T
M2, I 23845 T 2 8 BRI R PR T SR (GRIZ 5, 2008;
A 2012; BHFIZE, 2014; Wang et al, 2016; Shan
et al, 2019), T il P T 752 J Tt 0 2 T fi s i
R R R Al i AL PR R R TR R R 5 sh i iR A T b
Mt ) 2 B3 BT (R 4%, 2008; FHESE, 2014), ASHF
FERM, FE NOZ-N P PEMRa T, FLYHEE T R AT AR
R B A AR i, LA R R R AR R AR R A O
WU TG T BT R A . AR R R R
rf L LA Tt S AL A R A b T8 R P TR S DR M
PR R R (BB R 4, 2014), $#/R7E NO5-N 184k
JoipaEn H R 6T BR T R T o T e P J R e ) R T i
WA E Z B, WL FEAVE R EZ AR
WA T o ABXENS PR 005 1, IR AT i ol R
) i O T FEIR I, IR b B M B i 428 TC vk
A TR 1Y) RE B 55 W ORI R PLAR I TR AR Y AR, e
F, U T B 2L A ) ] ke 21— e AR H .

LR A A W AR i T A AR A A, FLIR
5t STt B K Y A R S oL R FL IR, kA A e RE
TUBFEE, 2014; EHAEDE, 2017). ELMES2MHER
R8T, F A2 s AR i LR B TG ) N FLER o
TE P36 30 18] 4 28 . 3 5 T 5 FR 4 (Hong et al, 2009;
Jiang et al, 2014), AHBFFE T, ka4 0 FLIR I 26 5
FTHE TR, RS SI 36 d ZEHAT, 4L
FLIR I S G WA A2 R, R, A5 AT AR
R FLRR o A A R R, KB NO-N i &7
S 3 PN i FLAA G R ) TG SRR, {HEEE NO,-N
68 R R (8 S, R e ) L O L Tl 0 ) 57 B
il JCEER S, A LRI . DA g 4h
T, FE NO,-N 1MWt ai i, X dF 3 o i 4 9
TCA AR AR AR LA X 38 500 5 1 AE A J5 B, X iR
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Effects of Chronic Nitrite Stress on Body Composition and
Glucose Metabolism of Litopenaeus vannamei

XIAO Wei, SHAN Hongwei, MA Shen”, LI Zhongshuai
(Key Laboratory of Mariculture, Ocean University of China, Ministry of Education, Qingdao 266003)

Abstract
composition, and glucose metabolism of Litopenaeus vannamei [(2.03+0.33) g]. The experiment lasted for
36 days, and there were control group, N8, N15, and N30 (stress groups) with concentrations of 0, 8, 15,

In this study, we examined the effects of chronic nitrite stress on the growth, feeding, body

and 30 mg/L NO,-N. With increasing NO,-N concentrations, the final body weight, specific growth rate,
weight gain rate, and feeding rate of the shrimp showed a significant decline. At day 18, the blood glucose
and glycogen in the hepatopancreas in the N8 and N15 groups were higher than those in the control group;
however, they were lower than the control group by the end of the experiment. The muscle glycogen in
the stress group was always lower than the control group during the experiment. In addition, the activity
of hexokinase in the muscle of the stress group was lower than that of the control group, whereas the
activity of hexokinase and pyruvate kinase in the hepatopancreas of the stress group was significantly
higher than that of the control group. Further, the activity of lactate dehydrogenase in the hepatopancreas
first increased and then decreased, but there was no significant difference compared with the control
group. In the final body composition, there was almost no change in the water and crude protein of each
group, but the crude lipid content of the N30 group was significantly lower than that of the control group.
The above results indicated that chronic stress of nitrite can reduce the appetite and slow down the growth
in shrimps. The glucose metabolism in shrimp is only a short-term response model to cope with the
chronic stress of nitrite. At the same time, according to the change of crude lipid, it is speculated that the
lipid metabolism of L. vannamei played an important role in the chronic nitrite stress for the shrimps.
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