Open Journal of Fisheries Research 7K/=HF 4%, 2017, 4(3), 65-70 Hans X
Published Online September 2017 in Hans. http://www.hanspub.org/journal/ojfr
https://doi.org/10.12677/0ifr.2017.43011

Effects of Ammonia-N Stress on the Activities
of Inmune Enzymes of Tegillarca granosa

Chenghao Wang, Qifan Qian, Yaoyin Zhang, Xidan Wu, Jianyu Jin"
College of Teacher Education, Wenzhou University, Wenzhou Zhejiang

Email: *jjy@wzu.edu.cn

Received: Jul. 7, 2017; accepted: Jul. 29", 2017; published: Aug. 1%, 2017

Abstract

In this paper, the effects of ammonia-N stress on the activities of immune enzyme of Tegillarca
granosa were studied at different conditions with ecological method. The results were as follows:
1) Ammonia-N concentration was found to have no significant effect on the activity of catalase
(CAT) of Tegillarca granosa (Fe,14 = 2.6074, P = 0.06545 > 0.05). As the concentration of ammo-
nia-N increased, CAT generally demonstrated an “induction-suppression” activity. 2) Ammonia-N
concentration had a highly significant impact on the activity of acid phosphatase (ACP) of Tegil-
larca granosa (Fe,14 = 13.693, P = 0.00004 < 0.01). As the concentration of ammonia-N increased,
ACP generally demonstrated a “suppression-induction” activity. 3) Ammonia-N concentration had
a highly significant impact on the activity of alkaline phosphatase (AKP) of Tegillarca granosa (Fs,
14 = 13.696, P = 0.00004 < 0.01). As the concentration of ammonia-N increased, AKP generally
demonstrated an “induction-suppression” activity. In conclusion, the stress of ammonia-N could
influence these immuno-enzymes’ activities.
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1. 5l

RAERELMNK IR R G Bl AP TE A T, AR/ 700 P B KRR FR AR, B O
NIKFEGGR BN FRTE P 1 WA N T TEFRIE IR, FREEAKAR R BRI HEA . i UL K AR
FRESEANDEWEY ARG A RER A MAAU L THRASEHEYR, KHhUasE
(3 INIER 2E [1] - FEE Y, 5 B B f 28 R 2R S5 K AR AR i 0 e (RO 978 2 AN /D [2] [3] [4],
AT SRR EE XU TR S i R IE b . R B A 250 5t R VR B0 L LB A (DL A g IS
PEE BR S AR20A (5], B2 H S s 2 52 i JLFL SN AR I 2 ek, BB I R R e . BB S A
ST B FE LS DLk B 3% 1 A A AN P A B VE R S, 3 — D40 7o 1 1 2 U mT 38 o e oy
AMEMEE SR, NI SR UL R P EE S 6], T SCHEE ANIE T T & B S IR J1H
SO, R IR S S S AT AN AR AR A K A T R 0 [7]. SEERENRU, AEMHEHEm Y
PREREE UL S e i P [8] o

Yt (Tegillarca granosa) s J& T #4571 1 (Mollusca) X 55 4 (Bivalvia) i H (Arcoida)ti £} (Arcidae), 3%
EVRHE S G A, NREEG AT 25, AT LRI N A0 R, B RAS IR E &4 T
P2 A IE LS, W 5E S B VeI H W e Wi s S sgne,  DUHISE Gr 7 e s B L, R
B de e — e BB K4 -

2. MRIE A%
2.1. SCIgMHE

TRl SIS AR R | RTE TR IH IR Y, MRS RIsEIR s, B KD ERS UUTE K (K R FE N
25.5~27.1, pH 4 8.1~8.3, /Kili} 19.8°C~20.8°C)¥ 7% 3d, & 12 h #IHMKI5—IR, & 24 h K 1K,
5 U M R 1) S5 4 495 (Isochrysis galbana) . EFER/N AT (g FEANE 775 AR 15288, A BEAL
I AMA 30 A, MIEHFK. 7. TR AAE, Fra SRR LTI E bR v 2= RoR (L3 1),

22. EWAE

221 FER®Eit
SEIGICUEE 7 ANIRERSE, RE IR AR HE S a6 45 B4 0. 5. 10, 20, 40. 80. 160 mg/L,

il
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Table 1. Descriptive statistics of morphological measure of Tegillarca granosa
= 1 OREESHER ESIHE

Fel/mm FE5E/mm 7 E/mm Ry
30.81+1.48 21.63+0.91 2414 +1.03 11.2+1.26

BRI R BEBOATE, B BCE 3 4147, SEIRAE 30 cm x 20 cm x 10 cm HIERK R AT,
Al 2y A S L 35 A, BN 2 L g7k, S 12 h SEAIRS — Ik, B 24 h #K 1k, SAIRE.
. pH EEEFRIE KRR — Bl KN 7d.

2.2.2. HEmRE

1 VRS FEHLIEE 30 K, 4 10 FREME N —IREA, L ="1F17. AH5EHLEUIARE 200
ul, 7RI 5S4 TBS $i#4E57(0.05 mol/L Tris-HCI, pH 7.4; 2% glucose; 2% NaCl; 20 mmol/L EDTA)
BE, TUKKIBR G RAE & . MWHISRI kb, R IE 200 (4°C, 8000 rpm/min) 20 min, HX L5,
F T3 S84k S (Catalase, CAT) % HJE .

[F], FEK EBYHUREAE LR, YD s/ N E T B 51 K, i 1:2 (JlEMAFR) 1) 0.85%4E FE#hK,
UK 213, MK 25 0(4°C, 10,000 rpm/min) 20 min, HX i, A THLREARSE. REBEREAc
phosphatase, ACP) A1 P i B i (Alkaline phosphatase, AKP)3% 1111l 52 . _Eif5 ¥ B T—80° C B iR vk 4f 1F:
5.

2.2.3. REEEMRNE

T E AN (CAT) BRI IR B (ACP) BRI i B g (AKP) &5 3 Mgyt 5 88 1 03 &% == 1IN e #4 R B
R A BR A R AP IR

I EA NG (CAT)IEYE: CAT 20k H,0, I S B nl i i In N EH IR B il o ik, FélR ) HL.0, SR
BAE R PR — MR i A, GBI e EETHE 405 nm b E AR R, RITHELH CAT & ).

BRI BRI (ACP) IR 2 . ACP 7 R R —4MET, P2 2B S AR, My /emthinih S 4-2
LRI AE 2Bk F AL A A AL A BRATAE D), AR 4Lt Ry ] LA 5 BV 1 1) i

TR R (AKP)FIISE : 24 AKP S fEBEIR 2K 4N, Sr-Aif s AR, M Emitkan s 4-
G MM F 2 2 B A AR AL BB AT A, AR LA R T LA e BE 70 I i

EARSENECED =) EARS THA -NH; 27, Mg ans 52 B afinNE
FIPREEREORE b P, B e 22 ekl BB ES F 58 A -NH; 454, R i, ki@ e
WOLEFIHE R EA S E.

2.3. WAEALE

K Statistica 6.0 GiiH#tE, ArE BUE S HHG I RT 20 MIAS TG HOE SR 5 Z R M. BN F 5 25
Hr(One-way ANOVA) K Tukey’s 2 i b S5 AL HAR N A HE ,  SCrh s B P9 HhrifE = 3RoR, B MK
P E N a=0.05,

3. SElEER
3.1. EEMMERL CAT EMEAIRIN

KR 7 2 (ANOVA) /T Bom , REKR X i CAT 3% J1 i M N 2.2 (Fs 14 = 2.6074, P = 0.06545 >
0.05), K 1%, EREIKE NS mo/L i, JREHIHRE CAT FE TS A ELE BT in, (2, BEtE
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Figure 1. Changes of CAT activity of Tegillarca granosa at various ammonia-N
concentrations
E 1. TRISERE TR CAT JEMEMTL

REIREL AW N, CAT IEIEAE S A E—EAL T PR . BHCKRE, CAT itERIL “F T - ] ”
s

3.2. S @EXRIH ACP FEERIR G

T 25 HT R, BRI AR Y 2 S YR B ACP )3 77 (Fe 14 = 13.693, P = 0.00004 < 0.01). 5] 2 5 H,
TER BN 5 mg/L iF, JeRH R ACP TR PER T B, (H2, BEEZRZIRE R ANIE N, ACP i
PRI K . SR, HEEIKE N 20, 160 mg/L i, ACP iEMEFmE, ZRMEEP <
0.01); M ZEIKRIEZ N 40, 80 mg/L Bf, ACP JEMEFA SN, ZREFEP <0.05). [FF, 5 10mg/L stk
UM, SRR 4k il 20, 40, 80. 160 mg/L Ff, ACP Ji RS B 2% 2 (P > 0.05)
MRSKE, ACPIHMERILH “Mit] - 557 1.

3.3. EEMEXRIH AKP FEMEAIRIT

T ZE W R, BRI AR 2 S R AKP 13 77 (Fe.14 = 13.696, P = 0.00004 < 0.01). [£] 3 5 H,
Ve TR AKP [R5 PERE & 2 ZORBE A I, B4 EIRFRE S . M IR 80 mg/L B, &
PEIS B, SRS PR PR . SXTRRAREL, M2 EIRE N 40, 80 mg/L B, AKP y&MEF =B,
FREFH(P <0.01). BEKRE, AKPIEMHERIIE “iFS - 1067 1.

4, Fig
4.1. SRMBXREH TS 4 SEREM AR

SAEAEK A LV T 2(NH, )RR T & (NHo) I TS A7 AE, Hrh R T2 A i i, B B
e, RENS 773 DU AR T R DL L S P 20, A Py 7 A KR PR S 1 R, AT i 1 240 O R T
VM ARE SR T, JFIER IR A A AR R R AR R AE R, B AUE S A AL R g
B e AR TR R S A R R R A, XA RGO A YA EE(SOD). 1 E LS M (CAT) M4
oo H R SR (GPX) S5 [9]. SOD AIfEAL O A2k Ha0,, MITITERR O, 1 CAT REMEIL H0, 2Bk
AR B, W5E CAT B ML —E R ML L RE S W R UIAAE ISR i a T S BN LRE AR AL

WS SRR, ERIRERIKEG mo/L)%&MF T, CAT iGPEEHI M. X 7T RER DURAE R A ia
WELR, TR E BEEREE, VR T A AORES, VRS PTE R GRS T, TR RS )
SEIN, A B BRI LRI S R (R R UK ARSI I, AL A R RS A C I ST
WARGLHIEERAE ST, B A FE sREE AR T, TR ALRE CAT iETERRR. X —ARBBSCRF 73t
b DL FT 45 2R [5] [6] -
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Figure 2. Changes of ACP activity of Tegillarca granosa at various ammonia-N
concentrations
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Figure 3. Changes of AKP activity of Tegillarca granosa at various ammonia-N

concentrations
E 3. FRIESEKE TR AKP SEMMT (RS BALLEERR
L E)

4.2. FEMEX Rk BREGTE MR R N

i P 5 R B (A CP) AN M s R TG (AKP) B R A7 AE TV B B/ ARG, A 3R Bl s P 79 o o B2 )
REFEIE R T, 0 e BV BRI P E IR B 2 5 06 i I G L A R M (R B AR [10] [11]. —ELLASK, ACP Al
AKP HHE A g 6 o 7 2 1) S B AR R LE B ) o g o ) V2 B

55 CAT #H/, ACP I AKP [ 1H: AL A5G R FEE B 1S H B0 B %A 2808 [12]: AE S IR E N 10 mg/L
WA Ty, FEEA WG AN A 2 B B 2 A N ORI S B S /KT X AKP T &, fEZRUEIREE N 80
mo/L B, FEMEIAR R A, SRIE IR IEIE R NS X ACP TTE . MEIRE T ST = R 4E R
TETEZE 160 mg/L, WK EEAREEN N, ACP VETEIR Al Be s A AR FHIPE T R

AR TR, AR () X DL P B R K A s 1 SR I P S RO, {EL e o R P 36
B E R, KNGS T TR A o T U0 BRI FE 1 2 U R AR R DA A 455 B S IR T
R B TP SR G e SO, T TE R P S v 1 (U 1) R i 5 v R P A PR T R O DL P i 4
IR EAA R[3]e RN, 33Xt 150 B D12 B R A 70 PRI 1 T B8 AR — 577 40 S 87 41 14 4 20 1) 3L
R[13].

R ERTR, fEEEMNE YRl R A =R G B BN [F 0SSR DU S ST E AL B R gk
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B Lk AP IS R S B R e A ER, MR EUREGE —EVE RS, RREEERE TR AR
BT EAEEEAER A R, AT AB R G, T B 24 AR S BB R

E&WE

WA B8 T ot Bhm H (Y201121032); il MoK 2016 4 B 556 = FF i H (16SK05A) .
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