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Effects of Acute Nitrite Exposure on Immunity Indica-
tors in Scylla paramamosain
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Abstract:[Objective]To investigate the effect of ambient nitrite on the immunity response,and
to provide the basic data for the adjustment and industrialization of Scylla paramamosain , this
nitrite stress experiment was designed. [Methods]In this experiment, mud crabs were divided
into four nitrite exposed groups(20 mg/1.,60 mg/L.,100 mg/L. and 140 mg/L. ambient nitrite
concentrations)and control group. Alkaline phosphatase(AKP) activity, catalase(CAT) activi-
ty and malodiadehyde(MDA) content were measured after 3 h,6 h,12 h,24 h and 48 h stress.
[Results]The results showed that after treated in high concentration (above 60 mg/L) nitrite
exposure, AKP activity varied significantly in hepatopancreas and muscle. With the increase of
time, AKP activity in muscle increased first and then decreased, which was similar with the
variation tendency of CAT activity in three organizations, indicating a poison -intoxication
effect. The content of MDA in hepatopancreas and gills increased with the stress time and
stress concentration. [Conclusion] Therefore, nitrite stress could decrease the immunity of mud
crab by damaging enzymes system related to non

-specific immunity and accelerating lipid peroxi-
o B 8- 2017-04-11 dation. In the artificial breeding of mud crabs, it
EER M B €988 —) ) Wit . PR IRINIT . would contribute to breeding pattern adjustment
* TR BRI HORIE &I H CRERE A 1599005-2-18, HiBHAE and industrial upgrading if the concentration of

1598020-10, kRt AB16380105, FERL & 14125008-2-20) % B . nitrite was controlled below 20 mg/L.
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H ErE N A 8 X i A2 5% B B, ( Eriocheir sinensis ) .
LB FEEENF ( Cherax quadricarinatus ) %5 2 Fh
FEIET Je £ Fofp £ 2O A I R A R R Bk 36 A DG AT
FELMNE BB O R RS 2N HEIRRE
SELTRIRGY L SR AE A R Eh 1 38 A OC B 5 b S R
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T R 3 Ay Jofh 380 DR % 48 75 8 0 A B3 S L AF Y v
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(5.35+0.33) em MR (117, 25+13. 48) g. I+ M
rhPk 8 B J e B LRI TR T I TSR . Tk g Tt
(2 mX2 mX1 m) ik PEYIFR 2 J8J5 IF e s i, &
MR IR 5~6 KA & H AR 18:00 245 MR I 2L
KEAT W5 ( Paphia undulata ). YNFF Fe 5258 F K b id
UEJE B H AR K KR 29~31°C L #R B 29%, . pH
8. 0~8. 2, R FHA [] Wt 75 < 5 =X, {1 3 e S AR 15 7
6~7 mg/L. HH#/K 2R B8 5= KR 1/3, 5256 JF
U6 J5 AN PRI (ALK

1.2 FHik

1.2.1 Skt

P 438 A — R8T [R) RS 1 480 0 7 188 o) I il
Eh 48 h R F WM IL R F (48 h-1.Cs0) H 148. 43 mg/
LU PR 5 4 AN A TR 5k o B e B i 3 4, B
C20 2 .C60 2H.C100 £ .C140 41, /K 3 fily 2 £ &
WL B 4 YA 20 mg/L. 60 mg/L.100 mg/L. 140
mg/L. RSP A RENBCH 1 g/ L BT 45
S0 24 A ) AR [R5 — X R (R Co) L AN A
R VS I 0] Vi R R L A Vi BE BB BE A 45 KSR
%550 3P AT . B PATA S N T Em R E 3
h.6 h.12 h.24 h.48 h BEHLEUH 2~3 HAMA TR
FE B A b B2 7E 45 B (] BOR AR BB T8 W3R 1.
1.2.2 Hah&

PU7CH T —20°C BREE 10 min J5 . B T UK L f#
I HCH 5 0 g A UL L i, R v AL PR B4 R B A A
T Uk R A L R 5 2 X . LSRR R A2
i (pH fA 7. 4. 0. 01 mol/L Tris- HCI, 0. 000 1
mol/L EDTA-2Na,0. 01 mol/L FE#E,0. 8% NaCl %
RO 1P I FH IR K 4R W B T K 43 B O A 1096
S ,4°CF 3 000 r/min B0 10 min 5 B3 W
FE
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Table 1 The number of samples and fatalities in each experimental group in each sampling period (unit)
0~3h 3~6 h 6~12 h 12~24 h 24~48 h
POBLIES N - - - - -
Groups Bk T Hukt JET: BUre FET: ke FET: ke FET
Samples Fatalities Samples Fatalities Samples Fatalities Samples Fatalities Samples Fatalities
Co 9 0 9 1 9 0 8 1 8 0
C20 9 0 9 0 8 3 8 0 7 1
C60 9 0 8 2 8 1 8 2 7 0
C100 9 0 8 1 8 3 6 3 6 1
C140 9 0 8 3 8 3 6 2 0 6
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1.2.3 AKP.CAT & A4 % MDA 48 &
FEHSELAKP 3 /1. CAT i J1 . MDA & &Il
E R R AR ) TR AT BT AN e, EL R
UARE WA ER 7S N
1.3 HiEsE
SR R AR DL AR E R R OR. R A
SPSS19. 0 ¥ h One-Way ANOVA #E£7 5K & )5
25381 . Duncan 3L 17 2 8 e, B P <<0. 05 b2
S E K.

2 HRE5SMH

H 2 1 A, AR AR 2 vk ihia 24 ho R 2 48 h
A, CL40 Wil 40 75 8 2 B FE T BN FEXT Cl40 158
48 h i} AKP.CAT K MDA F&457E47 I & K43 #r .
2.1 TERH B h B 3t 3L 7N B 58 BT R AR L AL P A 63
AKP i& 1895

FE W i R kb 38 T, 80T R T R L LA R
AKP 3§ S84k 2 ( P <<0. 05), i ff AKP 3§ /1 &
BEMEZERCP >0.05),
F 2 TERSERERADIE X LN B B AT R AR AKP §E 7180 500

VA BR R 38 25 PF R L L B I R B AKP
TGS ARAR LR 2, TR 4 B AT T 4% A BRAH 7l 3
h 58 6 h,12 h,24 h.48 h B HAF B AKP 7%
TR R FEMEZESRCP <0.05), H C20 HIEMH 12
h L& C100 4L 7E i 6 h it HOF R AKP 3% )
2T B S ST B 5 AN TR AT B il TR 2k Joy
SR TR IR b AKP 35 ) ik 2R
B C20 di4h, Hoax 5 4R v AKP 36 ) 3 . 254K
FXFHRLH (P <<0.05), H C60,C100,C140 4 7E Wit
12h )5 AKP{E AR EA B EEZS (P >>0.05),

HH 2% 3 AJ T, B B 6 ) () 4R RS L 0L LI
AKP J% ) S B8 E A4k ( P <<0. 05), Hirp C20 4 7F
JBrif 6 h i AKP 3% F1 28 Sk Tk, 76 22 5 B B 3 i )
BN AR, HAY A5 A B4, 75 B LA R AKP 3%
47 I P () 348 00 17T 328 2 [ 5 A TR W 3E B DR L #E 6 h
fF,C20 5 BN L 20 AKP 3 ) e K H 8 3% &
TXFHRZH (P <<0. 05) . il 12 h J5 . 45 SC 50 20 5 B AL
P AKP 36 T8RS TR, BRI BR C20 4
HbHAR S A B E IR T X A P <<0.05),

Table 2 Effects of nitrite stress on AKP activity in the hepatopancreas of Scylla paramamosain

Jib 221 AKP 1 /] AKP activity
Groups 3 h 6 h 12 h 24 h 48 h
Co 100. 27+ 1. 46° 98.78+3. 65° 88. 7444, 78 93.60+2, 82¢ 89.79+1.10°
C20 111. 0842, 907 82.5940. 94¢P 93.90+1, 288 82.19+2, 35¢ 82.98+3, 34
C60 85,7441, 1640 50. 7841, 89 60.99+2, 2880 41.38+1, 941 50.93+3, 31C
€100 81.1842, 07Bbe 91. 7143, 342 57.88220. 19 54,8143, 69CPe 47,2842, 56D
C140 75.49+5, 634¢ 53.55+2,91¢ 61.09+3, 3980 33.55+2, 79D —

T AR KB 7 B 3% ) — e 8 Ak 3L 20 S [) 3 B i) 22 52 3 C P <0, 05) , Rl /NG 7 8 2 7% ) — 0 3 p ) AS [) Ak B 200 i) 22 5% 85 3% C P <C0. 05)

Note: Different capital superscripts denoted significant difference( P <Z0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <<0. 05) among the treatments at the same test time

x3 THBRHRBEXNMUNFTEIR AKP & B0

Table 3 Effects of nitrite stress on AKP activity in the muscle of Scylla paramamosain

Qb F 2 AKP i J; AKP activity
Groups 3h 6 h 12 h 24 h 48 h
Co 6.47-0. 31 4.1540. 21 6. 700, 48" 5.1940. 20 5.69-+0. 20°
20 1. 80=40. 808 9. 3920, 294 5.08=£0. 818 5.20=0. 878 3.5340. 515
C60 7.3440. 314 5. 6220, 5680 3.78240. 8200 3.5440, 496 3.3920. 03¢
€100 5. 6140, 30Abe 3.6240. 705 1,960, 01¢ 1.7040. 41¢ 1.7740. 43¢
C140 6. 4540, 49Aab 5. 8340, 484 1.19740. 3484 1.5540. 458 —

TE AN TR K5 B 37 [R) — Vi J32 A #94AS [R] 1 3 e 1) 22 53 8 38 (P <<0. 05) , RN RI/ING S 8F 37 (6] — 38 Bof i) S T3] 4k 120 1) 2 57 {2 % ( P <<0. 05)

Note: Different capital superscripts denoted significant difference( P <<0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <Z0. 05) among the treatments at the same test time

2.2 TCRHER R BB XT3 o B B8 BT R AR L AL P9 Fn 6 AR
CAT i& T &

N 4 T LU Y Bl P 38 B D3, bR C20 41,
b FAH UL 5 R I R AR R CAT 36 J1 ¥ 2 34 T
B n AR R FEAE 6 h i BN R KA C20 417
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25 W 300 B () R 1 3 MR AR C P >0, 05), 5 XTI
AW BEMNZRCP >0.05 HAEMN 24 h IR
FORFBRAR T CAT & 1 T H RS ABA I 2B B
FME2ES (P <C0.05), 76 A R Wi st 6], B B e
WeHE B T L R BR AR  CAT 36 1 25 T i )
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R4 THEREME XN EEETRIR CAT & N HI00

Table 4 Effects of nitrite stress on CAT activity in the hepatopancreas of Scylla paramamosain

b B 2 CAT i% 71 CAT activity

Groups 3h 6 h 12 h 24 h 48 h
€0 8.3941. 20 8.2740.73b 7.5740.33" 10. 560, 70* 8.3840. 36"
C20 10.41+1. 210 10. 2540, 41° 11.06+0. 972 12.1140. 69° 12,4540, 467
C60 10. 2840, 218 17.09+0. 687 7.8641, 54BCP 6.5240, 57 6.55+0. 56
C100 6. 5541, 07ABbe 9. 1640, 884 4.6940, 718 3. 6540, 645 4. 4440, 188
C140 5.1640, 228 9.0140, 374 5.374+0. 708 4.3240, 648 —

W AR KB TR 3w A — e B A 30 4 S () Joh a0 1sf ] 25 57 8835 C P <<0. 05) , AN RN 2 E 3 7 [R] — 0 3 i [ R [ b B 20 1) 25 5 i % ( P <<0. 05)

Note: Different capital superscripts denoted significant difference( P <C0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <Z0. 05) among the treatments at the same test time

o, AR N C20 b5 AT h CAT I HBEM BT LA b CAT 3% J1 ik e

Ik 3N RO N DS E S B (BT 75 N )t B ok B T, AR 3B 48 h i, X IR
B2 5 AP, AN R AR B0 R R ECHE ML h C20 125 R W (P <C0. 05), 76 H v B i ) R %

CAT 3% g It o B & W T4l P <<0.05),  MR4l5 C20 B EMZEFCP >0.05),

F5 WHEBRHMENBNEENRN CAT iEHHIHMN

Table 5 Effects of nitrite stress on CAT activity in the muscle of Scylla paramamosain

pogzikiil CAT I /1 CAT activity
Groups 3 h 6 h 12 h 24 h 48 h
Co 6.3420. 654 6.4840. 39" 6.05+0. 32% 7.0140. 36® 7.04740, 43"
C20 5.5140, 548 5.0440, 938 7.6441, 534 6.28+0, 4148 8.5040, 427
C60 5.944+0, 6280 10. 3540, 097 5.0840. 185 4,860, 548 3. 8640, 29"
C100 7.4840, 698 10. 880, 384 4.3740.57 5,320, 18 3.9340.41C
C140 10. 850, 147 8. 8440, 568 4.90+0. 30 5.55+0. 46t —

R R KB 5 2% I — ik 3 Ak B 4 R ) 6 D 22 5 35 C P <20, 05) L AR R/ 2B o [l — 00 3ot A 18] S 7 Ak B 241 1 22 53 58 %% (P <C0. 05)
Note: Different capital superscripts denoted significant difference( P <C0. 05) among the same group at different test time,and the lowercase super-
scripts denoted significant difference( P <Z0. 05) among the treatments at the same test time

i€ 6 BT H1, B 8 B E) 3G i, C60,C100,C140  pil 3 h BF 5 WriA 24 h,48 h M b 22 7 8 %
AU BEL T CAT 36 S AW T B, C20 ZH AR B (P << 0.05); fE£AN A mHE R, C20 2415 X 1R 20 4
e BEAR G T R AR E 24 h DU L A A% Ak B 2R ARZECP >0.05),
ZH 1) 5 A TR BB ZH . C20 41( P <C0.05) ;C100 417
F6 THERHRBXMNETELE CATEHIHNZ

Table 6 Effects of nitrite stress on CAT activity in the gill of Scylla paramamosain

BB CAT i /1 CAT activity
Groups 3h 6 h 12 h 24 h 48 h
Co 8.9640,31% 9.0840. 31¢ 7.5340. 64* 8.96+0. 42" 9.2140, 24°
C20 10. 1240, 758 6.7540. 29 8. 8340, 278 10. 6040, 265 14,2941, 044
C60 10. 1320, 494 9.2340. 594 7.1640. 558 5. 6040, 388 5.464-0. 618
C100 7.904-0. 654 6.2940. 508b¢ 3.8440.31¢ 3.3040. 28 2.844-0.41¢
C140 8.27+0. 607 5.0740. 398 5.0840. 8980 3.6840. 5284 —

TE AN ] K5 52 B 3R 0% ) — e 3 A B AR [) ol B i) 22 57 38 C P <0, 05) A [i) /55 5 3 7% [ — 0 3k P ) AN i) Ak B 7] 22 % 835 ( P <<0. 05)

Note: Different capital superscripts denoted significant difference( P <Z0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <<0. 05) among the treatments at the same test time

2.3 EAHEREL 8 XF LN B B AT ER AR AL A A0 83 T P R AL P <<0.05) LA H MDA

MDA & EHI& M AR CP >0.05), @& 7 A AL, BEEE R
P R R B 38R L R R L B MDA )R, A% Ak A 000 B R T MDA 5 R K

JEAE 201758 A H2u4EH4H 385



FrE 6 C20 2H A1, H 4y b 3 40 7 4 Jilk 36 s [6] e
R4 MDA & &3 B EE T X4 P <<0.05);
*7 TREHEITBINSBEER MDA S22

T AR [ B 36 B[] T BT 1R 3k vk B T L
AFBEAR H MDA &t 2 T &,

Table 7 Effects of nitrite stress on MDA content in the hepatopancreas of Scylla paramamosain

MDA %3 MDA content

BB
Groups 3h 6 h 12 h 24 h 48 h
Co 1.0940. 054 1.0540. 09¢ 1.1540. 06° 1.0540.07¢ 1.1140.11¢
C20 1.0140. 04Pd 1.8040.07% 5.1640. 458 5.8740. 208 6.890. 104
C60 1.7140. 13Ec 2.60+0. 070 3.46+0. 14 5.3940. 188 7.574+0. 087
C100 2.1840. 05 3.2640.21¢ 3.8840.21¢ 6.11+0. 205 8. 0240, 384
C140 3.0140. 14 4,140, 14¢ 5.980. 308 7.9240. 350 —

R KB 2 Bk 3R [R] — e J8 Ak 3 200 7S [R) J 3 e ) 22 53 35 (P <<0. 05) , AR[Rl/NG Bk 3R 7 [R) — 0 X b 17 AS ] 4k #9401 1) 2 53 .35 ( P <<0. 05)

Note: Different capital superscripts denoted significant difference( P <Z0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <Z0. 05) among the treatments at the same test time

W 8 Fron . 76 WA IR 46 3 T, 45 Ak 3 41 400 ¢
AL h MDA B 5 BP0 i 8] 55 0 i R R 3,
HEFEEFEECP <0.05), 5XFRAMIL . 48 h
A, C20 78 A3 Wy B[] F 007X 7 8 5 b MDA 7 it
*8 TWRBRHMEMLIASES MDA SBHEM

TR E®EZFCP >0.05),C60 FEMria 12 h U5
a5 A S e FEE2 % (P <0.05),C100,
Cl40 HAES MO T S5XT A E R EE (P <
0.05),

Table 8 Effects of nitrite stress on MDA content in the gill of Scylla paramamosain

VoS il MDA & 4t MDA content
Groups 3 h 6 h 12 h 24 h 48 h
Co 0.60740. 04¢ 0.684+0. 28" 0.6540.05¢ 0.64=+0.08¢ 0.60+0.07¢
C20 0.51+0.06" 0.7940.50% 0.86+0., 038¢cd 1. 0140, 06AB 1.0940. 094P
C60 0.7140.10% 0.9240. 64 0.9340.03% 1.3140. 118 2.1840. 094
C100 1.0140. 10 1.5040. 608¢ 1.5140. 085 1.6340. 135 2.414+0. 202
C140 1.44+0.07% 1.8040. 14¢ 2.2240. 138 3.14+0. 217 —

TE AN TR K5 R 3 7% [R] — Vi 32 A #9L4AS [R] 1 3 e 1) 22 53 8 38 (P <<0. 05) , RN RI/ING S 8E 37 (6] — 38 Bof i) S [) 4k #1201 1) 25 57 2 % ( P <<0. 05)

Note: Different capital superscripts denoted significant difference( P <Z0. 05) among the same group at different test time,and the lowercase super-

scripts denoted significant difference( P <<0. 05) among the treatments at the same test time

3 itig
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= o4 £ X fH B A K (Exopalaemon
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carinicauda ) HEATHFSE K I, 2 3 B BR AR 0, HAR N
AKP 3% Iy Fifi I 5] 4 2E A 55 K30 3 1M % 1R
BEAC R AR 7 AR B e, A SIS A A R, Y A
fid £5 Wk B 15 60 mg/L LA BB, 480017 B 1 R B AL
P AKP 36 12246 8 2, FerP LA A AKP 3% ) &2
PRSI v I B AR i i 34, 3x SR UL 5 8 52 T A TR 4
Joih 38 52 e, AT S AR Y AKP IR ) F e #E T K 1R
B3 U8 1T AR L 24 38 )G ok R B I AKP
TG 3 0 35 A X 3 P o A B I A 1R R T ™ 5 i 41
X AR DN K i il A R 100 T 9B e S 2 T e L AL AR
PUhE 1. X — 45 5 = T B E
HRST A7 TR 55 lh 300 T 2% B0 1) BILAA B ok — 3K
3.2 THBEMNBMARNEERALRA D CATENW
=)

CAT AL 2 WP A, 5 S B ik
it A T SG36 I 506 5 T Ak A PRI 1 4R L pR R S BLAR B
Z A H CCAT 16 1 T B8 W bR 58 WA BR B 2k
RIRE T T RESY . AR S 25 BRI, 400 B A Uk
JEE AN R R PR L IR N CAT 3% 4 78 fb a3k e T
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i e B AR L HAE 20 mg/L W JE T, HfA P 45 21 41
CAT WHPEARE A TR i A Thma s, RN
CREPERSATRON " X AT R AR R Al R £ T R
WU T BB DT SR AL B A 2 12 5% L BE T REHLIA
PR R 0 BT AR RIS PR S SR LA R ) . B
VA T o X AL R AT Y TR R 3tk B A1
Y J3E i PR A 2 X LI 5 5 4730 R LR R
BRI A — e e FE AR T o e B8 2 2 m ™ i R0 HLAT
B 5E A B ARSI T X AT RER S B IR R
AT RN AT O L 5 T gy o R IV i 1R R T o A R
PR AL R GEAz 5 T X 0L 7R B e A R E K

3.3 TRHBEXMMATESHAST MDA S EH
5 M

MDA i i S A = M 2 — . ) 2 AR A
o6 v 40 i AR 4 AL B 05 0 T 1 8 BT R R R
WY, IV i 2 3 45 P05 35 g DR 19 90 50 T 5 RS AL A4S
SR HE e A B R 0 A H R T 2D
Tl A B AR W oy 1 o A8 AR NG B AR AL L R AR
LRGN RE 1 T R L = AE T . EARBF T, 30T
T JHF M R AN 8 4 20 MDA 5 55 ol 360 0 384
300 e JRE T e T 6 R ok 3R TSIV i R A T AR R AR
BEDLAR NI i S A 9 24 A 2 T X BT ™ A
FAER x5k 58 B AEN X b AR Ol I BT O 4 R

L LTI i v R A U A R £ R i R RO
AL R AKP K i R AR 3R ALK Y CAT
A BT SR AR LA A I T i S A ) & A R T
BRI UL 8 A T A A G AR 4 A N I ) o
Vi BB B AU B R R A . AR BN TSR
BB SR Eh I AE 20 mg/L LR A B TH
e T AL IR AR A e b7 B R A A S i I R 5
WA T2 .

S HE LW
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