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HAE—3 A& (60.60 +5. 74) g, (54.75 £
5.80) mm [ H TS0

SEUG FH K R 28 7K 15 45 ( Paragon263/740F ,
USA) b33 1 B R K, B3 d VL b B 5% M)
], 7K 18 :00 MR P, I T H 08:00 7Kk 1/
3. ARG (12L:12D)

SRS A oM IEDE SRHET (@20 cm, H40 cm) ,
KR 15 em, B HGLAC L HB, Scde £R B2 i
K i (RN AR W) FE KoK EC i, I I #5
KEZZHOK BT CYST 3w ) K. S i)
KRR S 78 A, IR FFK R > 5 me/L, KR
20 ~22 C,

1.2 ZIWH*

MR T 1 45 SRR s W i P opR v, AR
SCYRARI 3 N ERFEMS B AR 25 (b A (#h
BE 12 (IREREEAL) R KT REAL, BN BREE 6 TR
5o IS 2 d 5 R, HUREAS S5 R 4
WA, LR, B RN R G 2
&SI

T4 0.3.6.12 .24 48 72 96 144 /NETEUEE,
e AR 6 R, Ui AR B Tk Erh
JERI 15 ~ 20 min, PR I &4 T o, 5T vE . FRET
UK BT T8 =20 SRR B M 2,4 000 1/min
B0 20 min, B g, FHUEHG M 1 NDRAY-BS200
4= A B AE AL A T G S 1L # 4 B% (GLU) |, S8R
FI(TP) , Hill =5 (TG) , )R K (UREA) , LRIt A
fit; (LDH) , i, V- W5 B2 i ( ALP) S8 45 bR, R Il S I

*F1

HEN RS EETENKEEARRRERE

THFEFR I E TR R — RN 5E
1.3 #HiEsE

SR EA R FHE 48 = 451 2% (mean = SD)
7R, I SPSS 18. 0 Bt A7 5 K R 5 22 0
(One-Way ANOVA) ,Duncan £ & %, P <0.05
MZERIERE

2 4k

2.1 HENFELESHEEFEOREEAR
RERBSF=WH M

TE0 ~ 144 h P, £ B 12 21 45 BURE I (8] 5[]
TP KT E M2 R (P >0.05) ,#h 3 25 4
TP 7EHT 6 h & T+ (P <0.05) ,6 h J5 2 HUHE
] g5 5] TP /K P30 E 22 5 (P >0.05) (5%
1) o Fh B2 v He Gl 2 B M 1 2 B Ik 2 TP E 7
6 h I F 5 FIRK X BRAL (P <0.05) , =g BURE B
)45 S B 4 [F) TP 4 JC B E P25 (P >0.05),
ERFEA TP (2 (b 4 2 e T 5 BT
#OHAE 96 h J5ELE 12 H5EREF 25 41 TP K&
T2, IR W = T X AL 0 RR e K B
ANSZIS FE I P, IR B AL TR) TP /K 3
#£5(P>0.05),

FhHE 25 4] UREA SEREAIGE S BEER B 1 FH
[FIAYEE K, 76 72 ~ 144 h 5 F LT X4 (P <
0.05) (H5ERME 12 41%A W E 2R (P >0.05)
(1), BASTR AN, SR 12 4 5% M4
UREA 7E45 ] B8 T0 B 2257+ (P >0.05) .

e

Tab.1 Effects of salinity on haemolymph TP and UREA in E. sinensis

MR/ (g/L) TP

JRZ/(mmol/L) UREA

A [a]/h
time R g 12 i 25 xR hiE 12 hpE 25
control salinity 12 salinity 25 control salinity 12 salinity 25
0 54.43 £9.44VA 54,43 £4.72VA  54.43 £4.72VA 1.86 =0.42¥4A 1.86 +£0.42v4A 1.86 +0.42¥4A
3 55.22 £3.77¥A  71.83 £3.29V® 75.02 +3.55"8 1.82 +0.04¥4A 1.83 £0.20v4 1.61 £0.47%4
6 55.28 £8.80Y*  69.33 +5.95V® 72.17 +3.82%8 1.82 +0.41¥4 1.65 +0.36Y4 1.56 +0.13%/4
12 56.86 £2.17YA  60.41 £6.75Y*  64.21 £4.79"*  1.87 +0.12v* 1.56 £0.38v4A 1.51 £0.11%4
24 55.96 £9.31YA  62.34+£2.99¥A  60.75£8.11°4 1,78 £0.44V* 1.66 £0.61V4 1.54 +0.22%4
48 58.67 £2.44YA  71.78 £6.89¥*  62.36 £2.67™*  1.96 +0.16¥* 1.76 £0.30v4 1.49 +£0. 594
72 59.33 £6.99YA  70.66 £2.37¥A  69.16 £9.97"A 2,01 £0.59V* 1.61 £0.14VAB 1.32 +£0.58"8
96 58.16 £3.32YA  70.58 £6.19¥*  70.40 £7.90°* 2,03 +£0.05V* 1.77 £0.24VAB 1.16 £0.32%®
144 60.71 £4.77¥A  70.30 £9.15¥*  71.14 £3.52°2 2,09 +0.62V* 1.89 +£0.48VAB 1.15 +0.46"®8

T B A A /NG B R () — S [ I i) %o S8 B B ), <7 BEA () 7R 6 2 38 P 22 5 (P > 0. 05 ) 5 K - R[] — i i)

AR TE X TR AR S, SRR R R LB 25 5 (P >0.05) o JiglA]o

Notes: The lowercases letters denote the effect of the same salinity on the text items at the different time, and the same lowercases show no

significant difference among these data( P >0. 05) ; the capital letters denote the effect of the same time on the text items among different

salinity , and the same capital letters show no significant difference among these data( P >0.05) ; The same as follows.
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2.2 HEMREFEBEHEEFENRCERR
A

B R/ P B ) S K, £R 5 12 41 TG S F#AIK
s, HAE6 ~144 h B ELTXHRAL(P <0.05) ,
72 h 5 B FEREE 25 41(P <0.05) , Hop it
BINSSLmdlm Y B ErE 2R (F2), hE
25 41 TG RSE TR LI, HAE 72 h 5 E
FX MK o HEANSIG AN, 3R 25 41 5% i

R2 BEWNPEGEEDNAEHRMZEBRNESHERE

0 TG L EMER(P>0.05),

AR GBI IR B GLU 27 Bl £h B 1 T 1
MG, Fh B8Ry, GLU & & BOR , (H Bl 58 1
FHISRIZE K , £ BE2H 1Y GLU FH4% T} 3 5 A B 5 IF
WEA FRE(F2), 12 40 GLU T 48 h g
IKMH, #1825 41 GLU #£ 72 h JUff i K 3 8
FE T 12 TR IR4L (P <0.05) , HoAth i i) B
A S g 2 ) 35 T i 2 M 25 57 (P >0.05)

IR

Tab.2 Effects of salinity on haemolymph TG and GLU in E. sinensis

Hih=AE/ (mmol/L) TG

%8/ (mmol/L) GLU

uj:i;h if R 12 R 25 Xif hEE 12 R 25
control salinity 12 salinity 25 control salinity 12 salinity 25
0 0.065 £0.006Y4  0.065 +0.006YA  0.065 £0.006Y4  0.112 £0.025¥4  0.112 £0.025¥*  0.112 £0.025¥*
3 0.065 +0.007¥A  0.051 £0.012*4  0.065 £0.013YA  0.139 £0.042¥4  0.143 £0.023¥*  0.153 £0.081*>4
6 0.064 £0.006Y4  0.047 £1.010”%  0.055 £0.010¥*  0.135 £0.044¥*  0.153 £0.015¥4  0.218 £0. 0794
12 0.062 £0.007¥4  0.046 £0.016%  0.053 £0.012¥48  0.143 £0.037¥4  0.168 £0.115¥*  0.233 £0.091**4
24 0.063 £0.005¥A  0.044 £0.008"%  0.056 £0.017¥AB  0.183 £0.031¥4  0.197 £0.091¥*  0.263 £0.083>'4
48 0.061 £0.006¥Y*  0.042 £0.016%  0.054 £0.015Y*F 0,143 £0.037¥*  0.247 £0.130¥*  0.290 0. 136"*'*
72 0.059 £0.007¥4  0.040 £0.013¥®  0.058 £0.012¥4  0.110 £0.090¥*  0.147 £0.130¥*  0.367 £0.090"®
96 0.061 £0.006¥4  0.042 £0.014%%  0.060 £0.019¥4  0.116 £0.019¥*  0.130 £0.036¥*  0.232 £0.118"4
144 0.060 £0.011¥4  0.042 £0.009*%  0.060 £0.011¥4  0.137 £0.021¥4  0.153 £0.111¥4  0.223 0. 1444
2.3 HEX R EEENEFE KSR R ALP 3GV AT R TR R 3R

el

HhEE4 LDH i P28 s T2, 276 3 h ik
FERAE, 12 h [ 2 IME H B A IR KO R4
(P<0.05)(#3), 4/ 12 41 LDH 7£ 3 h BT}
i (P <0.05) J5F#IK,48 h J5 5% IRGUKFAHIL .

=3

J 12 41 ALP {EPETE 24 ~48 h BT @ (P <
0.05) ,48 h Kb F ik o A5 5 16 PEFEAR, HLAE 48 h
BF TR IR AR 25 A1 (P <0.05) (£ 3) .
$hEE 25 41 ALP T 24 h USSR R AE I 23 TRk
IKXFHEAL(P <0.05)

R ot £ B R I ok B8 FLBR AR SUEB AN B 1 B ERER IR BE O 2 )

Tab.3 Effects of salinity on haemolymph LDH and ALP in E. sinensis

FLR I &/ (U/L) LDH

Bl PERERR AR/ (U/L) ALP

B[] /h
time pogi] 12 BRI 25 P 12 R 25
control salinity 12 salinity 25 control salinity 12 salinity 25
0 48.40 £12.04YA  48.40 £12.04V"  48.40 £12.04¥*  37.77 +6.86Y"  37.77+6.86Y"  37.77 +6.86Y"
3 43.41 £6.22Y*  69.33 £26.78Y*  50.35 £27.52¥*  32.77 £4.43Y"A  34.93 £4.26Y*  40.03 £15.43Y4A
6 45.40 £9.91¥A 44,50 £21.03**  33.78 £7.86"A  29.33 +6.17YV*  48.88+8.98"A 35,43 £7.53VA
12 40.98 +4. 48V~  25.06 +8.63%B 20.12 +£9.01"8 29.91 £1.12¥A  40.10 £8.70™*  38.60 £7.92¥A
24 36.44 £9.24V~  31.81 £10.94**  26.68 £5.35*  31.20 £6.68Y*  70.25+8.77*®  57.23 +16.58V"®
48 39.30 £2.50¥4  39.31 £8.96*A  34.72£6.97™2  30.01 £1.05YA  80.17 £4.31Y®  36.80 £18.84¥A
72 41.11 £4.77¥%  48.08 £12.43%A 43,02 £4.13*A 29,21 £5.79¥A 43,58 +6.02°*  39.40 +12.17¥A
96 40.85 £8.44YA  40.52 £14.52°* 33,94 +£19.72°A 29,39 £0.22VA  44.73 £5.57™*  35.10 £17.69¥A
144 40.34 £6.94Y*  40.83 £10.89V*  33.24 £25.25"™* 29,63 +6.71¥*  32.13 +4.75"*  35.33 +14.874
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S BR, h J5E 2 v A G5 W S O AR B TP A
Hi6 h 3w XA, Ay, e ol B
N ER VR S E AR R 33 e ok
PEA K G, PR £k B 22 06k /0 S 808 1 T I 1 #E i
WD, B A S R RN PR e R 4 TP i
FIFEE TR, R, AR K oA gk B
TP /KB ETH R W R SN E AN & mA
K, H AR Y B R XS LA DA R R, A S5
I R o P i % 77 28 IV 399 070 M A o 8, el K
T AT TS R B VT R o T L
P RS DR T 000 B 2 O AR Y ik e
TP &S PRl , W b e gl 2 e 2R 8 1
W TP ST R BB R S5 EA R
SEFEERISE SR FIRE 2 0F5E R B, FhaE o)
FESE W R YR KR AJROK (R 20) J5 55 24 /i)
M35 TP %3 T, X S AMF R 45 2Kl H A
BRI R I, TR VB 0 ~ 16, rhARS R I
WREL TP ¥ B Bl 71 A £8 B T+ & T FRAIG, 5 A F 58
ZEORNIR], 3T g S T SL U R 1 K ST A R Y
KBRS E W, ARG R, $h A4
Ty B Mk T TP 5 & A8 4k = ZEAERT 6 h, L)
K6 h 5B AW, AR E A
AR 095 15 TR 15 B 7, AT L R A T8 3 T
V5o Liu 25 RFST & B AR B K 5 1 R
Wik B (T i T L 7E 3 ~ 6 h UMK ELIB B K 1
TR, X — 25 R T AN LS. A
BFFE % B 96 h J5 £h B 4H TP i T — 3, wl LA
PR AL 58 B0 18 F R 7 F , ML & 3 AR
s TR E. RERIEARNG=Y,
AL B W R EPIR L . AT &
LR 25 4R E S RTE 72 h 5 BE IR, 0
A, R T, SR R A A A I I 4 1) A9 ik
RS , S ECL S R A R
R mREI,

i 7 2 AR B B SR SR AR AR LT B A
BRI, Y AN R IR AR I, AR G B
e IR 3 7T 50 MG S AR AL A A, I Al 2 b T
(R P 2K ek )k = R AT A

TR IER , SR 5 B RE R o A o B h ik
IKIEAFREE 12 BKIR 6 h 5, k2 TG & &
F MR, R TG IHFERS 2, WOR ILBY BEAR 2R 1R R
RV 5114 A9 K, AL Jon 33 28 FH i 25 DA 4 fi
ILRE . HEMIERBE 12 4P TG & 5 B & T F%
FE SN FEREA S IRKIEARK G,
B ™= S L T FE— 2 RO RE =, R 0L S 8k
J¥ 25 41 TG 717 12 h &5 FFE AR RS $h P 1E
) A A4, £ 25 240 TG 76 72 h J5 B % 5 T3k
FE12 4. S3HriAh, SR 25 FeEh i 12 Sgir A
B, I3 R AERE D, Ik B TG (1)
B BT B BRI TR 12 4.

AT R IR, AR 8 th IR K A JSUK S
BIWE o T, LR R R R R R
MR Y Al-Azhary % $ 38 (1 b % £ B T
15, Necora puber Ifil b B 55 25 4 7 & T = 9 24518
{8, Lorenzon 2§ % B H 5 3l 49y 1 B 38 i 2
H e MU 2% Bk, S O R R . 2
WO, RSB B IR KR AR, B A I 3
SR, 7E f MR R VR R, s FOwE B = A=
U, SECH M P AR S T . AR
TR S G T RSB G M R,
JHE T AR 2 H o B A 2 0 P et ] b
ST I o WO R AR PR Y 2 K R B ALY
GLU A4k T+ 35 RAG G T BB A T W, 1 4 #E
W , Hr AR B 8 R IR K TE A JEK I ORI I A
ERBEIE N B B, B A AR KON BE A o e il A
B, IS % M T FE R D, IS 3l ) ek
LAk, PR E  ipk B A GLU & s A1 o

AR GBI IR K E A JguK , LDH 7E 3 h i,
FHE N, E I b E LR R, FEH A T
AR I HLARRB ARG N . Clark 2 # 58
KIRER FE AR S SO P A R A R AT, PRI
FESE S 385 00 A0 2 2 B 5 SO0 T A 32 42 i K
A TG R, Daniel % #f 53 % 8L, B 1E
3 h AT HAE (L L5 51, 3 h )i i Bl Pk A
PRI, HEWTAS BT v i bk EL LDH {5 14 3 h J5 ik
TR SHUARTE ShbE P AR OC . HLIATE sk
RFLAR 09 A B0 /D, ) s 2L 1 W S A= 34 4%
P A LDH J PG R R

ABFFEH, R4 ALP 78 24 h 13 5 TRk
Xt HRZL (P <0.05) , Pinoni 25 i 3 | £ 1 18 1
ANRIERBE T LA H i ALP Bifi 25 56 B R ARG 1 R A1
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The relationship between hemolymph biochemical parameters and salinity in
female parent Chinese mitten crab( Eriocheir sinensis )
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2. College of Fisheries and Life Sciences ,Shanghai Ocean University ,Shanghai 201306 , China;
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Abstract: Two salinity concentrations ( salinity 12, salinity 25)and a control group of fresh water were set up
in the experiment. The samples were respectively taken at 0,3,6,12,24,48,72,96,and 144 h to study the
effects of salinity changes on the hemolymph biochemical parameters of the female parent Chinese mitten
crab( Eriocheir sinensis) . The results showed that the values of total protein ( TP) in salinity concentrations
were significantly higher than that of the control group during the first 6 hours( P <0.05) while the values of
TP in two salinity concentrations reached the same level and kept a little higher than that of the control group
after 96 hours. The values of glucose ( GLU ) increased with the increasing of salinity concentration,and the
values of GLU both increased first and then declined in the salinity concentrations. The values of GLU in
salinity 25 reached the maximum level at 72 h and were significantly higher than that of the other two groups
(P <0.05). The values of triglycerides( TG) in salinity 12 declined gradually,and were significantly lower
than that of control group during 6 —144 h( P <0.05) ,yet were significantly lower than that of salinity 25
after 72 h( P <0.05). The values of TG in salinity 25 declined first and then increased ,and reached the same
level as control group after 72 h. The values of alkaline phosphatase ( ALP) both increased first and then
declined in the two salinity concentrations. The values of lactate dehydrogenase (LDH) in the two salinity
concentrations both reached the maximum values at 3 h and reached the minimum at 12 h. The result showed
hemolymph TP,GLU,and TG all changed significantly during travelling from fresh water to saline water in
parent Chinese mitten crab. It could be concluded that (1) the parent Chinese mitten crab enhanced the
process of energy metabolism to deal with the sudden change of salinity and increased the use of lipids and
carbohydrates as energy source. (2) the parent Chinese mitten crab first regulated protein metabolism in
response to the changes of external osmotic pressure and finally adapted to the high-salinity water.
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