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Tab.1 Developmental changes of biochemical composition in the eggs of E. sinensis under osmotic stress

X £SE; n=5
/(mg-mL™") /(g'mL™'x10 /(mg-mL™")

stage salinity protein crude enzyme) lipid carbohydrate
1 1.36£0.074" 0.0121+0.0014 0.160:£0.0067

gastrula 15 1.52+0.069* 0.0127+0.0003* 0.170+0.0080%
35 1.68+0.023" 0.0130+0.0015 0.174+0.0035
1 1.3240.041° 0.0098+0.0018 0.250+0.0357

eyespot 15 1.44+0.027" 0.0112+0.0018* 0.238+0.0287"
35 1.52+0.080" 0.0118+0.0037" 0.231+0.0090
1 1.18+0.042° 0.0092+0.0013" 0.223+0.0155

pre-hatching 15 1.24+0.061°¢ 0.0112+0.0006" 0.210£0.0079¢
35 1.40+0.054 0.0114+0.0007 0.220+0.0174

cexze ( 15) (P < 0.05);
(P <0.05),

Note: “*” indicates statistically significant differences compared with control group (P < 0.05). Different capital letters denotes significant
differences between developmental stages.

R2 BEMBMAERREREPEGEERRELEEEMNZM

Tab. 2 Developmental changes of digestive enzyme activities in the eggs of E. sinensis under osmotic stress

X +SE; n=5
/(U:mg™) / (U-mg™) /(U-mg™) /(U-mg™)
stage salinity pepsin trypsin amylase lipase
1 0.0336+0.000" 0.00097+0.0000" 1.066+0.015" 0.0011+0.0002
gastrula 15 0.0307+0.000* 0.00079+0.0000* 0.880+0.048" 0.0008+0.0001
35 0.0279+0.000" 0.00066%0.0000" 0.827+0.025 0.00060.0001
1 0.0446+0.0033 0.00696+0.0007 0.511£0.028" 0.0074+0.0001
eyespot 15 0.0427+0.0031° 0.00627+0.0006" 1.361+0.107" 0.0058+0.0002
35 0.0421£0.0026 0.00607+0.0005 0.395+0.024" 0.0037+0.0001
1 0.0461+0.0007 0.00768+0.0002 1.016+0.078 0.0025+0.0000
pre-hatching 15 0.0484+0.0016° 0.00718+0.0003" 0.832+0.056" 0.0022+0.0000
35 0.0478+0.0004 0.00700+0.0000 0.726+0.093 0.00190.0000

cexze ( 15) (P < 0.05);
(P <0.05),

Note: “*” indicates statistically significant differences compared with control group (P < 0.05). Different capital letters denotes significant
differences between developmental stages.

ATP ;
[20]
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Developmental changes of biochemical composition and digestive
enzyme activity in the eggs of the Chinese mitten crab, Eriocheir
sinensis, under osmotic stress

WANG Ruifangl’ 2 ZHUANG Pingl’ ? HUANG Xiaorongl, FENG Guangpengl, ZHANG Longzhenl,

LU Jianxue', WANG Haihua'?, WANG Yu'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key and Open Laboratory of Marine
and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture, Shanghai 200090, China;

2. School of Life Science, East China Normal University, Shanghai 200062, China;

3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Embryonic development of the Chinese mitten crab, Eriocheir sinensis, is completed in estuaries where
they are exposed to frequent and abrupt changes in environmental salinity. Biochemical composition (carbohy-
drates, proteins and lipids) content and digestive enzyme (amylase, lipase, pepsin and trypsin) activity were de-
termined in three developmental stages (gastrula, eyespot and pre-hatching stage) of E. sinensis eggs under hyper-
or hypo-osmotic stress. Increases in pepsin and trypsin activity (P<0.05) and decreases in protein (P<0.05), lipid
content (P>0.05) and lipase activity (P<0.05) in the eggs of the control group were noticed during embryonic de-
velopment. Total carbohydrate content and amylase activity increased at the eyespot stage (P<0.05), whereas they
reduced during the pre-hatching stages (P<0.05). The protein content during all three developmental stages de-
creased under hyper-osmotic stress while it increased under hypo-osmotic stress (P<0.05). Total lipid content was
unaffected by hyper-osmotic stress at any developmental stage, whereas it reduced significantly at the pre-hatching
stage under hypo-osmotic stress (P<0.05). Total carbohydrate content did not show any significant variation after
osmotic stress. Hyper-osmotic stress reduced enzyme activity at the three developmental stages; however,
hypo-osmotic stress enhanced it, with the exception of reducing amylase activity in the eyespot stage (P<0.05) and
trypsin activity in the pre-hatching stage under both hyper- and hypo-osmotic stress (P>0.05). With the exception
of lipase, the effect of salinity changes on digestive enzymes was only statistically significant during the gastrula
stage (P<0.05). We suggest that proteins and lipids are important structural materials of embryonic development
and provide energy for this process. Osmotic stress changed the activity of digestive enzymes, which further af-
fects the use of yolk substances, and consequently affects embryonic development. Extremely high or low salinity
in estuaries potentially affects the embryonic development of E. sinensis, especially under salt-water encroach-
ment.

Key words: Eriocheir sinensis; embryonic development; salinity; osmotic stress; digestive enzymes; biochemical
composition
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