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1 E: RI4IE (Sinonovacula constricta) 3 fF5E X G2, X H AT Gk ARER I 3e0 | -G 009G 58 ok 46 008 A7 1 %
Na' /K" -ATPase {if 4 K H ift b B 20 0 A7 W RE ST ARSI o 45 2RI 23 PSR R/ WA 1O 4368, 7E 3R 2 ML 8 [
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1.1 KIgH#

S5 T 4 R B A WV A M T =TT B AR
KB W R AR AT . SREG M4 R 7E = N
BIRT A, IR 8, Foh 4RIt AE D7 1K
(0.210 £0.058) cm, 4l W B A (5 — % 4 dog b
FHE DL LAG 25 RS T AR K B B PRI K
H(2.133 £0. 128) cm, Z5W KA LR K H
(4.495 £0.246) cm, 253 37 5 BEHL Pk ok fik e
A TG 4 8 T TARER 2 vk e 528, SEge
FRAS [F) e B85 1) N 08 7K Oy 15 6 (21368 765 46, Red
Sea Fish Pharm Ltd, Israel) F1Z£ 18 7K B2 i 1 8o
B 1 RS B B AU (MASTER-o, ATAGO)
M, 7K I AE 20 ~22 °C, S ey 1A
BHE (K x5 x B =41 em x32 em x 10 em) § 3t
17, 5K R 2 Lo SEBG W1 48 h, 765250 3
P B R T 4 50% 1) S50 FH K 9T 23 B 2l o HiE it
Yo B 5 501t 45 41 45 1% 0 A7 75 % Na ' /K" -
ATPase (NKA ) 7 P 711 1M 36k B4 20 B 78 0 R, 5256
H LS B 4 198 1) 52 5K L 7 A R B8 LA BT A
ST M O A A W AR T B AR
1.2 =gt
12,1 %W SRS hin S5

S TR 45 RN IR H X K B3Ok, $h
Sk 8 e REAE IR A M E B, WO ) IR AR
8. ERERREEE 6 L, /35 8.0.4.0.2.0,
1.0.0.5 F1 0, A BB AT 3 A~ FAT4
(BRZ 30 HAMA) o St MaE SE36TF 46 J5 43 5l 48
9524 .8.12 24 f148 h GEitFE1- MRS, I & 4b
PR TR 48 h 2P 3AEER B (48 h-LCy, ) o
1.2.2 KGR AR ER ME T Na® /K -ATPase
( NKA) 37 P4 i gk 2 40 i 7 s fig

H T AR i 188 T 25 ) AR A% S5 B i i 1 I 9k
ELZH VR R 0 AR S 6 87 P 3 4 158 ok TEA IR
ER bl X NKA [ P4 0 10 96k 4 200 i 7 105 8 ) 19
SO, GEIEXT SR 1.2, 1 SR 5,
AT AR 48 h-LCy, HERFE 0.75 , K iz 4352
65 B A 4 ) R o B ZH (8.0) \2.0.,0.75
MO, BRI 3 AT (4130 H
AN o oy BIE SRR a5 0,12 124 h i
AT EURERG T B 2 20 NKA 5 4 10 1 e 2 240 f 7 e
AEJl. 7E0 h B 18 HgiiRiiai g, 6 Hoh—4dl4)
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3 24 NKA 55 [RIREAE O h B 18 4505 i i
L2 43 B 35 Ik EL 40 e, 6 HU— 44 3
L0 L 96 L AN B AR R . SR AR A5 AT 4 30
G TARER W an | A 2 B[] 6 3 2 29 31
W6 H40R 4% 3 L HEAT B 20 NKA 35 1M itk
ESL 40 7 M R P )
1.3 SiAE
1.3.1  fAiG RSOt
S, = (N/N;) x100 (1)

Sy FAE R, % 5 Ng FEIEER, HG N, S, Ho
PFBE U T (LCy, ) s 2R FH T 4R N 3 0
LCs, "™ o B LCs VA A E A 1545
1.3.2 Na'/K*-ATPase (NKA) & M: 10 2

AL PVRE 50 3 T P A FRER KR B 10 1%,
2 500 r/min, B§.0> 10 min, J_E 35 3RIFLLUE IR
W,RME S g MEEASE, 2%
WHEALTY % 58 1 0 52 42 il S 0 4 22 Al NKA
G IR S AT ] 5N AR 2R HIC ) ATPNa, B
B TCHLE (P) 50 2 (E K TH5 NKA il 35 M
NKA 36 PER I 4 A0 & 9 2 BRI P kA7 45
VE (R s B E Y TR ST, B ) o B — N1
PEHLLL U umol/ (mg = h) |45/ N i 4 22 5 26
TR K TCHLBE o
1.3.3 [k B4 7 e de

NS85 Lo s Ak SR TR AL R 0, o 2L 4
TR 40 wm FLERZLLU 2255, & 5340 1M
MEHLUR . MMKEALOR T IMAER 1 pm i
oM R MR 9 6 Bk (& (9 g,
FLUOROSPHERES® ,INVITROGEN) , Il bk [ 2H. 41
TS SR IR DO CHERIR T L Ry 40 wL: 1 pL, 7E
MG EIRTER L h U U Lk 4 i ) 5%
TR A9 A s At FH 3 X 40 e { ( BD C6Plus, BD
BIOSCINCES /A #]) #EATHRAE /M7 15 a3k £
ZH RO BR A, i bk B 240 it e FEE 5 52 56 2 A [)
RO ICER . B X B2 3t =X 40 Mg A 30 47
O3, ARAT LR EL 200 M v 38 9 o BB XS HEL4
MBS EAE B B E N BIE (Gate A) , FZE G E
R X 52 56 201 P 119 I 96K T 20 R 47 7 Ik E 1 4
Bro 45 o4l Fnxt RELH AT 3 IREE I S

PRzAC_NCXIOO (2)
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1.3.4 Gilorth PR A e o, AR 77 335 R AR 22 e s A, 3L

fii /] SIGMAPLOT 12. 3 #PFiEAT 43104 Al
il ] ANOVA B[ 3 J5 22 73 #r 7l TUKEY
G S A B A 22 ) 9 3 2

2 4k

2.1
N
Bl L SR AEER I 2 ~ 8 I, 3 Ff A% 11 4
U A7 TG R EGIEAE T 100% 5 M MERBE 0 1 JH4R,
Wt 88 14 AR ARG , 24 908 14 47 3% RS TR AT, I 7

AEANBEEEARDEE THREHE

YIRS T4 R A DL PR 77308 R A 45 R BE R
& 3 L IRARAY o i I8 A FIHE DL FESR BE A O
A AL 00 RS i R rp, X 4 05 19
FET-HRAEATHH R MOLSE , AW AE UL LE R 0 1 )
18 48 h RFAMARSIRAET (R 1), WA EER
0.5 [P 48 h AR FRIET: (3£ 2) , T i 5 Fi
TRTEERFE 7 0 Jih3E 48 h BT A BIAMAAE TR (32
3) o ARG, HE DL A ISR 4 19 Y LG,
KSR 433 1.45 1.25 F10.75(4£4)

F 1 GRHEN2EPE T MEHIES T
Tab.1 Individual lethal distribution of juvenile razor clam under acute stress

AFTRIFIZET B PO HhEE0.5 HEETL.0 #HpEE2.0 HhEE4.0 HhEE8.0
Time and total number of deaths Salinity O Salinity 0.5 Salinity 1.0 Salinity 2.0 Salinity 4.0 Salinity 8.0
2 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 h 0 2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
24 h 30 28 29 16 15 14 5 7 6 2 1 0 0 0 0 0 0 0
48 h 0 0 0 14 15 15 25 21 23 1 0 3 0 1 0 0 0 0
Total n?rrﬁ;f%deaths 30 30 30 30 30 30 30 28 29 3 1 3 0 1 0 0 0 0

F2 G0 RY A REE T MEEIE ST
Tab.2 Individual lethal distribution of sub-adult razor clam under acute stress

FfTRIFIBET - B BP0 0.5 1.0 2.0 4.0 $HZ8.0
Time and total number of deaths Salinity 0 Salinity 0.5 Salinity 1.0 Salinity 2.0 Salinity 4.0 Salinity 8.0
2 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 h 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0
24 h 30 30 29 13 16 15 4 6 4 0 0 0 0 0 0 0 0 0
48 h 0 0 0 15 12 14 20 19 20 3 0 1 0 0 0 0 0 0
Total n&uhngt;lf‘?deaths 30 30 30 28 28 30 24 25 25 3 0 1 0 0 0 0 0 0

®3 SGEMESEE T MEEES S
Tab.3 Individual lethal distribution of adult razor clam under acute stress

B RIFIAET - B o 0.5 HE1.0 2.0 4.0 $HJZ8.0
Time and total number of deaths Salinity O Salinity 0.5 Salinity 1.0 Salinity 2.0 Salinity 4.0 Salinity 8.0
2 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 h 5 8 3 2 2 3 0 0 1 0 0 0 0 0 0 0 0 0
48 h 25 19 25 16 19 18 6 2 3 0 1 0 0 0 0 0 0 0
SR 30 27 28 18 2 21 6 2 4 0 1 0 0 0 0 0 0 0

Total number of deaths
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Fd4 BNEARFHIERE
Tab.4 Semi-lethal salinity

S LK RERIERY LCso
Size of clam LCs, at low salinity
HEDL Juvenile 1.45
VA4 Sub-adult 1.29
A Adult 0.75

—o— Dl Juvenile
—o— WM Sub—adult
—v— ik Adult

100

Survival rate/%
S o )
= = =

DN
.
t

0

0 05 L0 20 40 8.0
HRF Salinity
1 2R ERE X AR KNS G EE A
FEENRM
Fig.1 Effect of acute low salt stress on the

survival rate of different size razor clam

2.2 HAFESGREARREI[EBET Na* /K" -
ATPase (NKA) 1yiF 14

B2 B fEEL R 2 ) 8 B, B4R 46 15 7
24 h Py, NKA [ 35 PEAE TA e RS e SR R
0. 75}, BUAR LRI Y NKA 57 52 BSEREAIG 5 14
FRas IFTE 12 h GG 5 2Z ALY,
TEERBEARZ O B, 438 1) NKA Ji5 2 22 B A e AR
JE RS 7 12 h i, IR AR
2.3 HASREARBESEME TMLHRER
EIEBES

B3 o TEEh 0 8 WA T, iR 2 I
e EFHE T B RG R 2 B TR, &
WERSETE 12 h N3 R, 78 12 ~24 h 118G
WETHE, NP, EERE R 0.75 f10 i, &
WA —H A N R

http: //www. shhydxxb. com

11
10
- 9
B *
#HE 8
g
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Z. 6
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5 —e 3hFF 8 Salinity 8
—o- EhJ¥ 2 Salinity 2
4 LT —v £hFEF 0.75 Salinity 0.75
3 —— 5 0 Salinity 0
0 12 24
i A] Time/h

BEFRLEREE(P<0.05, % « P<0.001)
Asterisks indicate significant differences( * P <0.05, * % P <
0.001)
2 RFEEEEAREEREEME T
NKA &%
Fig.2 NKA activity of adult razor clam under
acute stress at different salinity

70

—— ¥ 8 Salinity 8
—o— [ 2 Salinity 2
—~— #hE 0.75 Salinity 0.75
= 60 —— #hFF 0 Salinity 0
E
® &
= 50
o
ws
e 40
oo
o]
=
30
20y 12 24

FfE Time/h

BEESFRRERTF(+P<0.05, = +P<0.001)
Asterisks indicate significant differences( * P <0.05, * % P <
0.001)
3 B4R EAREEIMMET
Ifn kB R F G BE
Fig.3 Lymphocyte phagocytic ability of adult razor
clam under acute stress at different salinity
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7K T AR TOE HESh T 5 L AR K BR BT 1 42
SN AR NS 3% A2 4k, IR N8 35 0 T
SR, 7K 5330 AR A TR A A AR 2R R
ERIy o — B MR B AR N R 20 2 4 15 3h ) 1
18 2 BRI AR A R 0 B, A ) 3k BE TR 52 RE T Y
TCEHMES WA B A —FERY AR N5 3% H 19 fE
SIHO R R T AR AU, B 5 B R Y
HESER T WARSLEE Rl LIE A
JEIN 8 BEAREN 2 1), 4 9% 1) 7735 R A% T 100%
3 TR/ % 198 24 A 05 M 22 e s (ELS R
AICT 2 I, 4 098 1 £ 1 238 72 T R AIC, I B SUR Y
FEIG RG24 0 355 T W RUARFNHE DL . FERRBE 1Y)
BBEIERRE R SN B B R A B AR B
BRI, 4 AR B B R R IR B
(Pl 0 BE A REAR T FEAIR ) | 2478 8 FEARAR Y PR 45
Hh L A IR KA 0 SR L 3 A A S
Feim S5 T Bl AR N RS — N BN R E Y 2
FEDAGERR 1E 5 09 AR R 3l H Y8 K &2 3
PN PR P R0 T B S 388 A PN )95 8 T TG s il
RS- ST A ) R T R A R B R
SHEOET- L BB R E R B9 4 R LA
YT A A VA Pt 7 2 A I R 0 R

NKA F6 PR 2 8 9 18 37 T E o 2 hy — A
ity , NKA i35 V25 W6 R 58 868 B2 1 R R . 2%
T MAEASL R, AL A 8 1 2 AR
JES, NKA B35 PR L P-4k TR0 Wi 4R )2
9 0.75 i), NKA A3 A B2 7R 0
I, NKA BTG A S T RS BT S ALY
S R H ARV DL v Ay S L 4R IE , AR T W
LI BIRESY T 35 04 ( Cyclina sinensis) £ 8 3 16 B}
NKA i Ve AU B0, Z A AT 16 d H NKA
MG PE 25 BT, 5 18 Kk B EAE 5 TT ik [al v
TERATSR R T WA EL. PRI ] DL 7 g v D
e NKA e 55 HoAA 8 33 e fe e iy —FaE
HWEER N CEFREMTY) o TE4: %52 2K
Hharkn f e NKA i35 T 88 R
i,

B K PO E N ORIE P W i R7IE7 KNS
Wil A BIL BRI 18 AN TR AL , O AE s i 2 J5 KA
SV GRIE | 2 THR P I AR 2 4 IR T 3 DG A
B LA S S i o b Xk AR A, Bl AR &R 5
ARZHE, DAY LIk EL AL A i 22 G0 1Y) o 23
3 T AT AR FH 2 DL 2K 1 i 22 )y 18 1) g, HLH:

FVERE 75 5 2 R BRI 30 B R i > AR i
TEICHHE SN ) v 5C TR ER X ML 9 3 Xof W 4 92 5
W RIS AR TE ol R G 5T & BRAEAR R 4%
AT PLAN T XTI 4D 0tk 28 200 e 1 A P Tl
TR S A B A T T P AR A I 3% M 1 I
i AHFIH, ZEAS BT 5T v, A i 458 o 74 B2 240 i
(AT RE 77 BE 4 5 T BT R R 36 B[] 7 185
[z RN SR TF R € N (E PO e
W& AF ( Ruditapes philippinarum ) S35 71 52 W, &
PUARER (FRhEE R 7) 2P B 38 X JHC i vk £ 200
AR RE ) AA W R S TS BT
P, PR TS IS A AT AR FL AT A 5R 10 (IR £ I 5
REJT o EREEXIEEVETCH HESh ) 1 e ) A1 2
FR R, ZEARER W 3E T H: Ao 8 AR T 08 R B
T3 4h AR a2 T B0 % A N AR B Y R 2R
LI St T e S 4 00 A g i T IR AR P TR R
HZ—

GRutTEARER B 38 T 1A N AP 5 3 T B
JAF,NKA T J3AH 0 T i R AE R AR N SIS 3 s
MITRY o 2 BRI J5 , % 0 HLAA (9 A= 2 1)
RE N, T SR N R W RE 0 B 2 R R, T 4
WEFENLIA R SZ I B A R BE R, AN RE A 1 I 15
8 eai0)i S EINTTES E5 CIRE NP AR I
T 1.5 $hFE By /K SBO0T 25 188 77 3% 43 77 A Ak Y
M), {2 44 408 6T AR R A AR v B it 52 1, T e —
Tl FL N R RS BT 0 AR T K DLk
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Effects of acute low salinity on Sinonovacula constricta survival rate, Na*/
K *-ATPase activity and phagocytosis of hemocytes

LI Zhi', PENG Maoxiao', YE Bo', NIU Donghong'*, LAN Tianyi', LIU Xiaojun'?, LI Jiale'’
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean

University, Shanghai 201306, China; 2. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding,

Shanghai Ocean University , Shanghai 201306, China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai

201306, China)

Abstract: Sinonovacula constricta was used as the research species. Acute low salinity stress method was
used, and the survival rate, Na* /K" -ATPase ( NKA) activity and phagocytosis of hemocytes of S. constricta
were measured. The results showed when the salinity was set from 8 to 2, the survival rate of three different
sizes S. constricta were almost 100% , the NKA activity kept relatively stable, and the phagocytic capacity of
hemocytes only had a small range of decline. When salinity was set from 2 to 0, the survival rate of three
different sizes S. constricta decreased with the decrease of salinity, and the survival rate of adult was higher
than that of the sub-adult and juvenile all the time. The NKA activity was correspondingly increased to
maintain the osmolality balance inside and outside of the body. It is believed that the physiological function of
S. constricta was affected by salinity acute decrease, so the phagocytic capacity of hemocytes was reduced.
The low salinity LCs, of juveniles, sub-adults and adult were 1. 45, 1.25 and 0. 75, respectively. In
summary, S. constricta has a strong tolerance to acute low salinity and could be a potential inland aquaculture
species.

Key words: Sinonovacula constricta ; low salinity ; survival rate; Na® /K" -ATPase activity ; phagocytic ability
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