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FEHE 18 R R KM, HRFAAEE, £HE 32 AR R KA. A LE R & o id o [
K, LTI T LB AR E A SR 2 AT 58 THRA - H(P<0.05), BEHAELE 39
WA R E; A LR E A WK, LI EIEF Na'/K-ATP BEiE /) B K 2 & T ERH
55 Tty #4#(P<0.05), EHE 32 ARG, Lbthsb A e b SLEBLABEE /) v B 884 I MR A%
% Na™/K -ATP Bi& )% 3k B B oh 1 B 5 (P>0.05), BEE H T4 % 2R W R TALA S, BIR e R
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DOI: 10.11759/hykx20160817002

WA (Meretrix meretrix) s J& T 8 AR ¥ 17] (Mo-
llusca), i &H 44 (Lamellibranchia), 57 ¥ 3. 24 (Hetero-
donta), U4 H (Veneroida), 753 7%l(Veneridae), SCHA
J& (Meretrix), &3k F ARG 2057 DL 1 g
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FRFHER AR AT R WARIE
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1 AR
1.1 EEHH

SCUA KA TG AR DX, MG 524K (49.49+
4.91) mm, B[ LEEJE, PREEERE . 55 S Ak
SRR TR 3E 10 do BT KR A KIETT A
TR DX, B 5 1 1) FH K 5T 4 4SO 00 7 Vg 7K 1 3 B
1 pH, EhAF 3242, JKIEL(19+2)°C, pH 7.5~8.0, fiK
P MR BERE 2~3 WK, ELE AR, BRIBK 1K,

1.2 ZB44

ERREE S ANEREERAE: 11, 18, 25, 32, 39, H:
TR 32 41X IR o AS[RIER IR K h 78 4 RS
S 7K R A B35k () Vi K i — 2 L BC R, e R ALl
FH K RN A SR K $5— 2 L e, SER Rt AR v
25 R R R A K LT A AR
1.3 EB7ik
1.3.1 #HERBXSCHILREEEA Na /K -ATP

ity Y T B R T

PR AUFHEI 150 FAR RS KA 9 SO ik
2| 5 AERERLE T, AKIERCE 30 HoCl, B
JE 3 ASFATSEERA, KR 19°C, SLIRTFIRS, AT 3 d AN
B, 55 4 KB 1k, DR IESL R FE v SCG A 2>
YL AE T S M SE g 25 3, 5 4 REHRT#K 1K,
55 KoK 11K,

T 3. 6. 12, 24, 48 h MBS IKAE R R AL
BEH 3 HAMA, SRAEILANERE . ST BERRFEA, i
YEAL BV N, I LR I8 &l 7% 1 A Na™/K-ATP il
.

A GRERE, VKR T RIS, B 414,
FHARDRACHY HE - R AR E e B 08 19 A8 337K (0.9%)
Ve, SRIGTEVKOKIA T R SR A 510, A 3
K 1045 BT, T 4°C .4000 r/min #.0> 10 min, B
T EIE W TR . AR T LIS AE-80°C Y
VKA A7 T

L W SR A Na™ /K -ATP i 1% 7 2 % Fl 5 B¢
A Y TR ST A PR WA 7= R S R A T A
W, AHRPRAVES BRI B AT o AN R 3h BE TR SCUG 45
A1 20 SR I 2 T R e (R e )
HEAT
1.3.2  HERBN VR FEEFMEERNE W
I E 5 1.3.27 50 5 [F) 20 AT o SO 4 SUBORE

'm@mARnaf

SEILJE, W T A SO Ak 2 R A AR R T P
£ 7 do BRIT, S BIBIAS — B0 SO A 3 AN AT
WM H, 24 A I RO H e B RS SO KT 1 A
FHIFSEE T 4E, SCBHRSE 3 ho DA SO0 B R IR
FER X IR, 2 acsie 3 MEE ARG AR A A1
Fa A B 1 BT FE AR (OCR, mg/(g-h)) ATk
Z R (AER, mg/(g-h)). SLEEEHRE, FEs R R &
R RS (G seE), JRRRHEEE, 2 AR
IR T2 T, 6 T0CHER LT, 24 h SRR T
o DR T A AR R R A HEE R
OCR=(Dy —D, )< VIWxt
K, OCR N HNREFEA R (mg/(g'h)), Do Fl D 5L
5525 P R AN S0 A K s A Y 5 e (mg/L), VAT
WA FRL), W T A B (g), ¢ ST LM ] (h) .
AER =[(N, —No )xV]/Wxt
K, AER AP A B HEZ R (mg/(gh)), No Il N 73R8
3528 PO B RSB K h 2 A R B (mg/L) . VW
WIRAFA(L), W TR T R (g), ¢ s Eemtfm) (h) 17,
O/N=(OCR/16)/(AER/14)
K, O/N N SURFESACR AHER R Z B Y He Al OCR
h B AR AR E R [mg/(gh)]; AER N AR EHER
Rmg/(g-h)]o HHR CHERENEIIRTE ) U7 sl i k)
SE IR FE K IR T A AR, TR TR A AR A v I K
MRS A
1.4 #ELAHE
Gt i 45 S S 4 (65 7 1R (mean+SE) £ R, 4
Excel 2010 RHIZx[& R SPSS 20.0 HAEARI K )5
53 H(one-way ANOVA), X E #7481 15347 F1 Duncan
BEEIE, BEMAKF N P<0.05,

2 &R

2.1 HEAIRHEAFERFEREGD A
2.1.1 EHPEXSCIRFEE RN W

Bifi 2 R B O T i, SCUG AR SRR AR fh e S an 4] 1
Jis o B R B R i, FERR R TS T RS T
kAR, MELEN 18 B, HFEERBA R KM N
3.200 mg/(g-h). FEAFARIERFIN 1.203~3.200 mg/(gh).
Z B HRGITRR A HZ RI2ZERAEE (P>0.05),
FE L RE B BTSN, £ B ) SO YA R C B Y
M, 25 ARERAL(11, 18, 25, 39 )FEA R & T X} 1]
21 32, HZEF ARG E(P>0.05), 550X I FE AR
) 1.06 f5 . 2.66 f5. 2.05 5. 1.58 1.
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BT R BEXS SCHR R R 1
The effects of salinity on oxygen consumption rates
of M.meretrix

2.1.2 R BEEXT SCUG HE SR I e

Bl R B T, SCIRHEZUR A AR (b a3 an ] 2 iy
o BEFERRER TS, HEECRE TR IS RS,
MEREE S 32 B, HHFZE AR BR R ARAE R 0.580 mg/(g+h).
FEA RGN 0.316~0.580 mg/(g-h), ZHEILE
Gtk RS Az B Z S A RE (P>0.05), £k
EELRETE BN, ER XSO B HEE R B N &
ARFRZE (11,1825, 39) B HEZ R I TXT 4l 32, H
255 AN (P>0.05), Al & X BALFE AR 0.54
. 0.651%. 0.71 1% 0.58 1%,

0.7

Fig. 1

HEZ K /(mg/(g-h))
s T
o Z o = o &

18 2 32
g
2 FhBEX SCtn AR 1
Fig. 2 The effects of salinity on ammonia excretion rates of
M. meretrix

0.6
05
0471
0.3
02

LDH{E #1/(U/mg)

0.1

0

) H@ART/CLE

2.1.3 EREXISCE O N KMEm

EREEXT UG O 1 N WsEm AN 1 s, RiE SR
BERRE N, O @ N B3 s wo/ N, 7 1.815~
7.433 Z A4k, BIEREEN 18 Mk BE OKRMH, M
7.433, FALEE(11, 18, 25, 39 ) O : N ¥y&F
XHRY] 32, (H2E 5 A EE(P>0.05), /e x] R #E
AR 1.96 5. 4.10 fi5 . 2.87 fi5H1 2.71 5.

F1 WHMREEXR. HEaXRAEZERLE

Tab. 1 The oxygen consumption rates, ammonia excretion
rates and the O : N of M. meretrix
shpr FEFR A/ HE= %/

(mg/(g'h)) (mg/(g'h))

11 1.284+0.510% 0.316+0.050? 3.559

18 3.200+1.315° 0.377+0.041° 7.433

25 2.462+0.540* 0.413£0.032° 5.212

32 1.203+0.993" 0.580+0.026" 1.815

39 1.896+1.006" 0.337+0.021° 4.927

2.2 HEATAIBBLEEEE YA
2.2.1  FHEEXSME R LR S EHE R

& 3 AJAL B 12 h F 24 h BFJE] S AN, 7R R —
BT A5, SR 10 A 5 v 2L T 8 S ity 11 335 0 ¥ 78 46
J& 32 Wl oI, AE 6 h BFIA] S, R 32 X4
15 T H A4S AL BEZH (P<0.05). 7E 12 h il 24 h ] £
fiti 1% S 7€ 39 EREERI N B . FE 6 h IR, AR 32
B A )5 At 4% 21 25 5 .35 (P<0.05). B 6 h
6] 540, R —m ) o, EhEE 32 X R4 A S 1 5
BALBRLH 25 FON 2 (P>0.05) fEELEE M 11, 3 h IHA]
JAY RS )5 HoAh 44 22 57 W35 (P<0.05).

B Aa
s
B25
N 32

i) /h

P 3 SR RE X SO A v L TR I 15 7 14 52
Fig. 3 Effects of salinity on the activity of LDH in mantle of M. meretrix
NG RS R (A — 3 BEAS R I [ 22 1) 2 38 R He A, P RS [R] 3R 28 e P 12 35 (P<0.05); K5 7 B 7 [R] — I [] i A [a] 1 B2 22 [l (2 35

TR, PR R 22 5 B 5 (P<0.05). T IA

Different lowercase letters mean significant differences among groups at different time points of the same salinity (P<0.05); Different uppercase

letters indicate significant differences among groups at different salinity
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2.2.2  EhEEXTHR 2L RN SR TS O MR e

P 4 A1, 76 6 h Al 48 h B[] 45, SCuG A Bl rp
FLER I S BRI S 7E SR 32 NS, 78 6 h (Al
ROERE 32 XFRRAL YRS ) 5 H A A 1 25 R
i3 T HAh A A FELH (P<0.05) . 7E 12 h Fl 24 h Bif[A]

025
B

| PR
020 25

B
N32 A

£239

<
)

LDH{E 43/(U/mg)
I
=

0.05

) H@ART/CLE

R, BEE JIAEERRE 11 B AR o BR 6 h FALEAh, FEIR]
— ], 32 X HRZ TG ) 5 A A B 25 AN 1
(P>0.05), 7EERIE 18 F125, MG J17E 24 h i Myt .

FEERFE 32 I 39, WS JI7E 3 h B hiRE . fEERE 11
(9 12 h B[], JE ) 5 A4S 2 2% 7 1 3(P<0.05),

B /h

P 4 R R SO v PR M SR T T R
Fig. 4 Effects of salinity on the activity of LDH in gills of M. meretrix

2.2.3  EREEXT FFBRAR T BLER L A TE T

Y S AT, A 48 h B[] A5, SCHA Y e e v 2L
T 1ot S 1) 3% T B 1) T ST R R T R T
R, BEE IAE 39 HIER N R, BE R T
45 21 (P<0.05) . TE[R]— B a] 55, 32 % B4 1 g )
R AP 25 F RN 3 (P>0.05), EhEE 32, WS B

035
B
030 Wi
B 25
025 F o
N32
020 | 439

015

LDHiE 41/(U/mg)

0.10

005

3 B [ ) S K 2 S T e R R A, 7E 6 h il
TGN . TEEREE 25 FI 39, BT 7 BE M0 I E) Y
HERK BTG TR TR i, 7E 48 h B ik
o TEERFE 25 19 6. 48 h FIERE 32 ) 6 h L JeEh
39 1 48 h B[], BV 1 5 AL A 2 R B
(P<0.05).

5 R R SCg A e v 2L It S S 0 B4 52 )
Fig. 5 Effects of salinity on the activity of LDH in hepatopancreas of M. meretrix

2.3 3 EAT L Na'/K-ATP B87E /) #9376
2.3.1 EHhEEXTSMERE A Na' /K -ATP B§E 7160 W

HIPE 6 AT, 7 12 hspIa] e, B ER 2 B9 T e S

AP RE R Na'/K™-ATP B ) 52 58T BT sy
e, IR 11 OB o 16 48 h IBF[RLT, Bl #hJE
A T vei TG 3 52 5 R BT R R RERG A H, TEdR
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JE 32 X HRALEY R dm, WA e T H A 4 A A
(P<0.05), 7F 12 h BJ[E) A&, FhEEHR 11 B ARSI S
HAth 4541 25 57 18 35 (P<0.05). B 48 h BFja] g4k, 7E[]
—E A, 32 XA RIS ) 5 A 2= R AR
F(P>0.05). R 18 H1 39 ARG 77 B e s [a] i) 4E

ATPEHE 71/(U/mg)

B[l /h

) H@ART/CLE

KT G TS, 16 6 h I few 7EEhFE 25,
it 7% 3 Wi Pl 26 B R 19 4 52 R R B A, FE 3 h R
I o FEERAE 18, 24 h B[] 2 FIFEEL B 25, 24 h ][]
SLAKAEERFE 39, 24 h BFA] A A BTG 5 HAb A 4
255 0.3 (P<0.05).

§
\A
\
\
\
\
AN

Ko EhBEXFAMERE T Na'/K -ATP BT 1 5200
Fig. 6 Effects of salinity on the activity of ATP in mantle of M. meretrix

£ B R Na'/K'-ATP BE 1 950
H P 7 WAL, £ 12 h R 48 h EFJA] S, SCHA Y
H Na'/K-ATP B 76 7 btk BE 0 7 8 52 2 F B s 7
o R RS, S IrEE B 32 FNFEEhBE 11 WIS 1o
Bio TE 12 h WAL, 80 11 BRI FI7E 48 h
BF )&, EREESN 32 WEAYEETE ) 5 A A A 2 5 i
(P<0.05). B 48 h Bf[H] fi4b, 7[R —HBfE] 5, 32 X i

2.3.2

16
14

ATPH§IE 71/(U/mg)

YR BETG 115 45 b B2 22 SR (8 35 (P>0.05) . TR
18, Jif % 7 B iy 300 BeF (] 7 B 52 0 T v BT R S T
AR, 7E 24 h BETE D) d s . FEEREE 25, BE )
B JElp 3 B ] P R S S T i S R R, FE 12 h B
W S e o TEERBE 18, 24 h IF[A] S F7EERBE 25,24 h
IFIA] 5 DL R R B 39, 24 h BFIA] S B IS 5 =A%
20 2% 5 . 3 (P<0.05)

B
W3
B425
N 32
B¥39

12 24 48
B il /h

P 7 FREEXTEE T Na'/K-ATP B 1 #9520
Fig. 7 Effects of salinity on the activity of ATP in gills of M. meretrix

2.3.3 ELESTAFEER G Nat/K-ATP B§IE R
H I 8 A, 7E 12 h Bf[a) s, SCHA A BT B IR

Na'/K'-ATP [ifi i35 i B EE B 09 T i 5 20 N R R TH e
FRRA S, L 11 RS 1 i, 78 24 h Al

48 h B[R], BifER BE G T s S ) ST R N RE
PRaR, 76 18 FhEERI NI o 78 12 h Bf[a] g, b
g 11 BRSBTS 3 AIAE 24 h EHR] S, EhEE N 18 B
il 1% 7 5 oAt 45 41 25 57 8 35 (P<0.05) o 7E [A] — B[] £,

Marine Sciences / Vol. 42, No. 6 /2018 127



Bt

32 X BRALIM Bl G 1 5 & A B 25 O 1835 (P>0.05)
FEERFE 32, MYE 77 Bl o6 R ) A SE 4 B2 O B S

4 B

12 7 18

B 25

g tor N32
S 3 £339
.R‘

I

i 6 -

=

=

£ 4

' H@ART/CLE

EERRER Y, 1E 3 h BTSN iR s, BE s TH
4% #H (P<0.05).,

eiele

erele

o
o
o
L

B
k2

12 24 48
I E/h

B8 EREEXSHFIBEAR  Na'/K'-ATP fHE J1 521

o]

Fig.
3 W
3.1 HEA SRS RfHRE G
ER B 5 W T T DL SIS O A1 B AR B 1Y E
WHEHFZ—. TREH SN L, SUGTEEh
WA B SRR, FE AR RN HE 2R S B R B Y 1 2
Setm e TREESE, BITEEE N 23 Bhgm . A
ZiR G ZAFE A 1. 2), AIAgEEh AR AR
T Y . Navarro!"WFSE & M, 4R FEAE 18~30 L
NN L G DL (Choromytilus  chorus) P FE 58 R Bl £
AT N R, 76 15~18 B 2343 al 42 38 56 4] DL 72
ML, MAEARSLE P RYERE 11 B9 SEi 2 kK
SCF L BT RS O] L A, 5 Navarro /Y
Jiy Lo e DTS2 g6 2L, 150 I A T Il I R B B 0 B
SCHA SR B e i 5 SR X e B ELAR IR I
SRR T AR Ak, AR REXS DL Ay g it AR
WAL BT B R 52 . O © N I E RN AEWIEN
HEABS IR BkK AW o AR Le ), ) LR
R i Y IR AR bRz —1, it Ot N
RS AT T DL A rh BE VR ) 5T 1) Ak 2 AR o LA B D12k
RERHIMFENE B2 Mayzalld &, WS HLIA I #E
AIRER SE e B AR ERAE, Ot N{HZ N 7. Tkedal®”
UESE, AR MU SE 4 i 8 SRR 1D Akt fE, O -
N {HZ) k7 24, Conover WA N, WnRHLIAKERE £ 2
i g 5 st KAk & i 4t, O : NG KT 24, H %
Too95 K AL hAE R B RN, HO N fH
TN 1.815~7.433GR 1), FIHM(E N 4.58, Si5R W]
SCHG PR BRI R s, HME S 18 B, O 1 N

Effects of salinity on the activity of ATP in hepatopancreas of M. meretrix

EFI{E R 7.433, LB T2 h & B aE .
3.2 HEAXBIBMBLEBETE ) Fh

WEFE R, AN LR BE 23 W AR I DL 2 A
RLPREE AP RE T B BT AL, B
LR B4 A AR A6 24200 DL ol T i A B S 46
JE R ARG AR, T RE S $h B hia S B0 26
FERE ) TR BT AN FLEREE b i R B R A R A
W, 280 EREK AR B A B A B i HLAC
RE 1, T i i 1A R B i I A Ty AU IR A PR AR E
{ELJR ol AR B 45 E T L2 A BR Y, o i 52 R JEE
W 2368 P B AR DL RE 2R L EL 2 2R i . A7 26 DR T
A o W 4 M A A, 4 i K kR K S A
Fuis A2 A, T 515 i i A Y,

ARSCOCHIRAMERR . B TR R L R e T
NEHARE 3. 4, 5), AR X
Hrh, SNENRE B T d i, A AT R A
SCE T I R v ) LR B SR A T R B L il
IR I S0 A 0 T WG T o (HLERG ) 28 A A 03
WL A B, Ul ] LRI S BORE B
A ARG E R SRR PP RN 32~39 1Y
Thed e, BEE B BRI ARG R, SRR LDH
I S R, oA 52 B — E R B ARG, fi
FHEEA TCA TG HH 0 PIRR R & 538 0, TCA a3,
LA L S 2 B RE B DL W PR AR A . AT DL
W, FEFEUTAF B K RAE T, AR 2,
TG AN A B AR, X AR HILR AT LA AL 4R
MR 2 RE e, LAIE I FREE AR

128 TEPERLF /2018 4F / 4 42 45 / 46 6 31



BRI -

3.3 s Na'/K-ATP B&5E ) 6%
ATP fifj&—E s & A B, Hrf Na'/K'-ATP
B Na /K BRI EE A4y, HARAES 590 M4k
Na', K'WFEshEs Rz, Ry /e & iY s 116
B ATgE T, SCHA SRR IR Y Na' /K -ATP fiff
Bl £ B T = G ) 2 BT R R TR 7. 8),
{ELHEEE 778 A0 AT 3840t 5 0 W T 1 28 Ak Ea #4  Ti SC
WG AN IR L AT B R R B T A A ST AR
SeA AR, X FEW Na'/K'-ATP Wi E A HA 28 E
P32 T b i) b, AN R4 i 0T e S K
BRI AEAE 255, W EA I P HAEER B8R 19 1%
DU, T 352 £ B 00 0 B, 0 o Sy
R B T B2, LA ZEEL

S Z ik
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Effects of different salinity on respiratory metabolism and
enzyme activities of Meretrix meretrix
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Abstract: In order to study the effects of salinity on the respiratory metabolism of Meretrix meretrix, five salinity
gradients (11%o, 18%o, 25%0, 32%0, and 39%o) were set up to investigate the effects of acute salinity change on the
oxygen consumption and ammonia excretion of M. meretrix, and the activity of lactate dehydrogenase (LDH) and
Na'/K'-ATPase in the mantle, gills and hepatopancreas of M. meretrix. The results showed that with the increase of
salinity, the oxygen consumption rate was firstly increased, then decreased and then increased, and the maximum
value reached at salinity of 18, and the ammonia excretion rate was first increased and then decreased, and the
maximum reached at salinity of 32. As the salinity increases and the time of stress is prolonged, the activity of LDH
in the hepatopancreas of M. meretrix was increased firstly, then decreased and then increased (P < 0.05), and the
enzyme activity was highest in 39 salinity. With the increase of salinity and the prolongation of stress time, the ATP
activity in the mantle of M. meretrix was decreased firstly, then increased and then decreased (P < 0.05), which was
highest at 32 salinity. The activity of LDH in mantle and gills and the ATP activity in gills and hepatopancreas of M.
meretrix were not significantly affected by salinity (P > 0.05).The change of enzyme activity also showed the trend

of “W?” shape. The results provided a reference for the artificial culture technique of M. meretrix.
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