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Abstract ; Exopalaemon carinicauda is an economically important shrimp species that is naturally distributed in the estuaries
and coastal areas of China, especially in the Yellow Sea and the Bohai Sea, and contributes to one-third of the gross output
of polyculture ponds in eastern China. Despite its economic importance, basic biological knowledge about this species
remains limited. Salinity is one of the most important and changeable water quality factors affecting the physiology of aquatic
organisms. Salinity variation may cause a variety of physiological responses, such as plasma enhanced stress-related
hormones, stimulation of energy metabolism, and disruption of electrolyte equilibrium. Consequently, marine organisms
have developed various survival mechanisms against salinity variation. For example, crustaceans adjust osmolarity and
maintain an intra-corporal stable state by varying related enzyme activities. E. carinicauda live in estuaries and coastal areas

with highly variable salinity; yet, little is known about the osmotic adjustment mechanisms of this species. Enzyme activity
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regulation is one of the most important osmotic adjustment mechanisms. To investigate the effects of acute and gradual
salinity changes on enzyme the enzyme activity of E. carinicauda, two different experiments ( acute change and gradual
change) were performed. In the gradual change experiment, we used two different treatments. In the first treatment, the
salinity was gradually raised from 33 to 40 and 45. In the second treatment, the salinity was gradually reduced from 33 to 5,
10, 15, 20, 25, and 30. For each salinity level, a group of 45 animals were randomly selected and cultured for two weeks.
In the acute change experiment, five groups of 45 animals were randomly selected at 33 salinity, which was then abruptly
changed to 0, 5, 15, 25, and 45. In each group, blood was collected from the animals for further enzyme activity analysis.
ATPase (Na'/K'-ATPase and total ATPase) , alkaline phosphatase ( AKP) , acidic phosphatase ( ACP), and superoxide
dismutase (SOD) activity was detected. In the gradual change experiment, maximum ATPase activity occurred at salinity 5.
Interestingly, at the start of increasing salinity, ATPase activity rapidly decreased, but then increased with increasing
salinity. Total ATPase activity was more stable in the range of salinity changes between 15 and 30, and reached a minimum
level within this range. However, AKP and ACP activity was not significantly affected by gradual salinity changes. SOD
activity initially increased, but then decreased with increasing salinity, with the maximum being detected at salinity 33. In
the acute salinity changes experiment, ATPase activity fluctuated more intensely than AKP and SOD activity, while ACP
activity was minimally affected. The results indicate that the effects of acute change on related enzyme activity were greater
than those obtained through gradual change. ATPase and SOD activity was more vulnerable to salinity change than AKP and
ACP activity. Overall, osmotic adjustment and immune related enzyme activity are very sensitive to salinity changes. These
results are expected to help improve our understanding about the mechanisms of osmotic, metabolic, and immune regulation
of E. carinicauda responses to salinity changes. Which are expected to set a foundation for future breeding and resource

protection for this species.
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H B F IR ( Exopalaemon Carinicauda) J&=3% F A W T B TR 7732 4048 T3 E W O 306 JGT i X,
UL RN B X A e R )z o AR IR E AR Gl b B S B R A1 38 AT U e O A
HRK™ BRI nT AR AR 58 2R AN S, AR HAR Y~ et B 9% 50 55 4% O T O 0T
FEH B

T 1 R SO K AR BRAG A 12 5 A8 3 A TG AR X 7K A= Bl ) 2 38 sk Z2 Rl 1 ML) A3 10 o0 5 B
B ARAL , Hop B R R o M E A N2 —, ATPase J&—ZREZE & H AR, B 1EN & P2 RE I m
LEWIERRBRY . FEASRR ATPase 1, Na'/K*-ATPase JZ4H A Na"K* 1% 71 ) B 4%, HAE 55 /2 Ak Na' K-
ATP JKfif AN A1 Na® 5 K* 19 5 3l 85 B s SR L g o, AR R4 ML P =5 K 40 A0 e Na® B B8 F ik B2 A
JEEN R I SOPRA R AR /K A, 1T DU A R B Ak S W K i R B2 ARG T AL A FH 9 5 pH
Rt T4 A B RR T (AKP) FIRRTERERRAG (ACP) ) BlMEBRRR NG RE M (LA HLBE 73 B O IE BEIREE | 1 b
SEAR R Yy P R P 1) B AR FEARAR T R AR T 7 1 U T EEL A T 1 P R /K A RN TS AL 1R R i
ARG , 2 AR Ve A 0y 2RSS S Y R OC R B DD, 38 AT LAVE Sy At 20 i b 355 i A 1 — R b ik
T A B AL (SOD) ) IZAEE T o HY MUY i — Rl — S BB AR B T A
(0, - HMEIREARS , ML 0, - ~RAEEAR R LIER 0, - ~, WA LR DUREEFEIERS . It
A, 8 SR L LT XS94 8 5 Wk 2 L 5 AR R R A PR I See e A B Bk, B Sk A
YRR BE ) B VIAH G

MR RS N T AR T35 B 4—35 AR, el £h A 22—28"" 4k L & n] LR AR K A
KAMEG D IMARA TGRSR 4.5—35.5 BUIE/K (BB 114—1178 mOsm/kg) 7, Ho1fi b (3835 i 587—
797 mOsm/kg' ™| RIS FEIRER 17835 i & A KR AR AR, B bk B 7838 A AR e . X BB, 7621 8k

http ; //www.ecologica.cn



214 FEe F R SRS R AN E AU ST 1 R 3

AET AR B IR AT RER G E 1 1 75 NAERFE TP, T ELER /K HP U R BE SR IBUERRE 4  HER598 TP Al
TCAC SRS VA 15 L 2 o8 PR 1 A 2 P R AR RE A T 7™ A 1, B SR SRR BE % A= A2 A R LA 2
PR — R BNPA TN, A R R AR Tz — o SR, HRTER RS XT R R A S i ) A5
M A DL AH AR A SCILR T 8 BE A8 FBR AL X045 2 MR AH DAY 2, SEBR 45 R0k AT B T 1 i e IR 8
75 AR LR G S5 T AL, MR 5 R R 48 R 4 e Bt DR A 4 At P S0

1 #MRERHE

1.1 SEEepbR

S T AN K2R 5 T AR 2= B KGR 2 00 = 5047, T A R VR0 B 75 8 i3k BH 7K ™ 22 i
Y, BN VS B A AR IR KRR BE 31, SE B (IE B (B RRTG ER  TCAMIs UAS —BOE 1E R SEae i kL, S5
HIEFET d,
1.2 59 ik

SCUG AR BEW AR TSR AR PR HEA T, DL A SRR A AT, R EE 33 pH {H 8.3+0.2, /KR #EHl 7 (15+£0.5) C,
FHUES, 24 h (1 F R AKCRIAR SR I8 i 52 56 i 75 A AR o s K
1.2.1  HiARSLE

ARSI E T 9 ANEREERREE 08 5.10.15.20.,25 30,33 .40 145, Hirf 33 4 H AR K ERE
S A R I N PR, — 4 T TR AN FE BT 5 AN ER B, THRINER BE 4R N 40 B 45 W& R 24 h, B
HLEL 45 B2, ICEIG R 6 B AL B P AT 5280 . o — Al EA TR R AR B SR BERE Ol 15 Z AR RRE 5 b IR 7E
ERPERE R 30,2520 15 B4 BIAE N 24 b, FEBEHLIL 45 B4 BT 6 B g Ab 3 iE A7 5200 R ERE S 15
J5 L BE 2 KEE S AN JEEEREERE N 105 BHAr B 24 h, FFEREHLE 45 43 AT I £ B il b B bt A7
STy, REREREETRE 4 2 AT SR K 75 3 BB (BB Ok 10—12 h, #5ERBERR T %58 2 J4
Bif LR Ao Bl bk TR 529 1.0 mL & T 1.5 mL 8048, 4 C VKA 77,5000 t/min #5.0 10 min, B
WA =20 °C URAR P PR AE LA B 0
1.2.2 BRAFSIE

PR S IL B S AN EREERREE  4r 5 0.5 15,25 F145, MEREESH 33 BB Rl T A i BEAILIR 45 B E R
FHUR , A 26 B i b B Ah R AT 5256, 00 5 FACAMFS 1 h 6 h 12 h 18 h 24 h 36 h 1 48 h A} FEHLEL 5
AT B AU B R A, 4 °C vkAF TP 82,5000 r/min 850 10 min, B E WA -20 °C vkAH R4
DA B I 2
1.3 [ i e

ARSI SN 5 4 FhAISEEE TS 77 : ATPase (4% Na'/K'-ATPase Fli ATPase( T-ATPase) ) \AKP ACP F
SOD ., & A SR FH B o SRR A B W) A = i AH o il 70 &, 4% 100 B B iR i 20 R A T
1.4 AR 553

SEHRELHE A B SPSS 13.0 #EATSE T4, A EA K 2R U7 22 7 T R LSD A gk ge it o i 2= e 15 B
EXCEL 2003 #EAT1ERE, i £t A 3 P47 48008 19 P 2 bR i 2250 80K

2 HR55%H

2.1 EEALXT ATPase 1 1A

AP 1 A F AR X Na®/K*-ATPase Fll T-ATPase 75 77 B A M W& 0 ( P<0.01) . Hp 3 M 10
WA H] 5 BF, Na* /K -ATPase I JIF- 55 T 65 %, T-ATPase 1& JIFHE T 62 %, XA Al fiEibi ] Na'/K'-ATPase
1 T-ATPase 7515 & AR ARSI 15 7% 22 i I8 1 B R BAE . Na'/K'-ATPase 15 JI7EER - 10 |
45 Z [ %A B2 (P >0.05) , T-ATPase 1 J17E 10 3| 33 Z [H]H1 40 3] 45 Z [H]¥% £ . 251k (P>0.05) ,33

http ; //www.ecologica.cn



4 A E = 35 %

F] 40 Z[a) EFFT 63 %, Na'/K'-ATPase Fll T-ATPase i /7 Fl £k BE AR Ak 1) S A 4 2 2 e B2 R [, $h Ry
10 2 33 Z [ AHX A, KT 30 )5 AT LT,

—_
[\S}
1

= a Na*/K*-ATPase
= 10 a
- Ed T-ATP
_g 8 % ase
R | -
B
22 6
&2 by b p b
Q
< ; 4 b b b b b b
0 1 1 1 1 1 1 1
5 10 15 20 25 30 33

B Salinity

1 EHEHTIIEE S ATP( Adenosine triphosphate ) EgiE 71 B0 200
Fig. 1 Effects of salinity gradient on ATPase activity of E. carinicauda
AN R R A B 22 57 B 3% (P <0.05)

R AR S R IR o 0 A BREOHE R IERAE 1 h 22 2RS0T R AR O 5 A BRAYE R IR TE 4—5
h INERFET TR H 45 BRI R IEF N 17 h 3148 h ZEIFET- 4%, W& 2 Al a0, 2638 M 33 BRAS 3| 45 i
i Na'/K'-ATPase il T-ATPase #REA MW 1816 (P <0.01) . EWARFE ,Na' /K" -ATPase 1 7 i BRI
MZR 25 1, W (B 4331 H BRAEBRAE IS 6 h 136 h, P 36 h i HY B  T-ATPase 1% 3R 3 PLIG I 26 A5 1k, i
(AR ER R BR AR J5 36 h,

Ju—
[\S]

a Na*/K*-ATPase
el T-ATPase

by by b
4 r b b b b b b
0 1 1 1 1 : 1 1 1
5 10 15 20 25 30 33

B Salinity

—_
(=]

ATPasejf /i
ATPase activity/(umolPi/h)
()}

T

I %
l J

45

B2 HERTXNEEBL ATP EEENHHM
Fig. 2 Effects of salinity abrupt on ATPase activity of E. carinicauda
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