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(Abstract)

EFFECTS OF CADM | UM ON SPERMATOGENESIS IN FRESHWATER
CRAB ( SINOPOTAMON YANGTSEKIENSE) ’

WANGLan = SUN Ha-Feng LI Churr Yuan

( College of Life Science and Technology, Shanxi University, Taiyuan 030006, Shanxi, China)
( Collleg of Chemistry Engineering, Shanxi University, Taiyuan 030006, Shanxi, China)
( China Institate for Radiation Protection, Taiyuan 030006, Shanxi, China)

Reproduction of Crustaceana is a complex regulated process which can be affected in several ways by heavy
metal s and other pollutants. For thefirst time the effect of cadmium on the male germ cell of thefreshwater crab
('Sinopotamon yangtsekiense) was studied by the meansof body cavity injection (Cd®* 1.5u ¢/ g boby weight)
inthispaper. The germ cdl at the different developmenta stagesin the treated and control individua s had been
observed by transmisson eectron microscopy ( TEM) inorder to determine whether cadmium might have a mor-
phologica effect on them during gpermatogeness. The same experiment had been done twice in the period of
March to May and October to December in 1999.

In the experiment , male crabs were brought from aquatic product market in Taiyuan and raised in laborato-
ry for more than a week before treatment. The mature mae crabsin middie Sze were chosen and irjected cd?*
into the body cavity. The treated and control animals were dissected in different times (10 min, 0.5h,1h, 2
h,4 h, 24 h). The results showed that al kindsof observed cells had been changed ultrastructurdly ater 30
minutes of cadmium treatment except for permagone, and that the longer of cadmium treatment was, the more
erioudy the cdls had been changed in morphology.

Sermagone had ultrastructural changes ater two hours of cadmium treatment ; and their cell membrane
had been broken partly and nuclear membrane distorted and most mitochondria vacuolated after four hours of
treatment. In primary spermatocyte and secondary spermatocyte, ultrastructura changes had been observed &-
ter 30 minutesof Cd?* treatment , and changes of organelle were distinct ater one hour of Cd?* treatment. The
damaged order of organelle of spermatocyte was: mitochondria and endoplasmic reticulafirstly (30 min) , nuce
ar membrane and nucleoli secondly (2 h) , cell membrane and Golgi complex and lysosome lastly (24 h) . In sec
ondary spermatocyte order , mitochondria had been damaged firsly (0.5 h) and cell membrane and nuclear
membrane and endoplasmic reticula secondly (1 h) . Injected cadmium 30 minutes later , the cell membrane of
sermoblast had been damaged and acrosome had been distorted and mitochondria had been shifted 4 hourslater ,
i. e. injecting cadmium into the animalscould cause al organoid of al rtsof male germ cells damaged shortly.
Among five kinds of mae germ cell , ermagone was the latest one to be damaged by cadmium. Golgi complex
was the least to be damaged by cadmium , its ultrastructure had been observed normally in sscondary spermato-
cyte  and had been damaged dightly in primary permatocyte  ater 24 hoursof treatment. Cell membrane
and mitochondria were afected earlier than other organelle. The changes of cell membrane and mitochondria
were including cell membrance swelled serioudy (eg. spermoblast) and didntegrated partly , mitochondria dis
torted and vacluolated and broken, some mitochondria contracted and turned smaller than normal ones, ssme

* This work was supported by grantsfrom the Nationad Naturad Science Foundation of China (No. 30070092) and the Shanxi Naturd Science
Foundation (No.2001083)
** Corregponding author. langwang @sxu. edu. cn
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mitochondria cristae disgppeared. At first nucleus had been distorted and nuclear membrane had been expanded
dightly , chromatin of primary gpermatocyte had been condensated to cluster and chromatin of secondary spermar
tocyte had been turned free 4 hourslater. Ribosome and nucleoli had been increased to threeor five, and some of
the latter had been shifted around nuclear membrane 2 hours later. Rough endoplasmica reticula (RER) had
been vacuolated largely and turned into smooth endoplasmica reticula (SER) by disassemblying ribosome from
RER, which led to the increase of SER and ribosome. There were more lysoome and vacuolus in cytoplasmic
matrix and other organella had been damaged serioudy twenty3 four hours later.

The results showed that male germ cellsof the experimented animals could be damaged by injecting cadmi-
um into their body cavity. The organella with membrane structure were easly damaged , such as mitochondria,
nucleus, endoplasmica reticula and cell membrane. Among them mitochondria was damaged earliest , which sug-
gested that mitochondria was a sendtive organelle to cadmium and could show damage degree led to by cadmi-
um.

Key words Freshwater crab ( Sinopotamon yangtsekiense) , Spermatogeness, Cadmium, Ultrastructure,
Crustacea
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(Explanation of Plates)

(Pate )

cd?* 4h , [ Vacuolation of mitochondriain spermatogonium ater 4 hof Cd?* trestment ]| x 20 000

Ca?* 30 min , , (N\) [ Disgppearance of mitochondrid cristaes and baculiform vac-
volation of endoplasmic reticulum in primary permatocyte after 30 min of Cd?* treatment | x 8 000

cd?* 2h , , (\) [Digtorted nudeus and increasng nucleoli in primary spermatocyte ater 2 h of
Cd?* treatment] X 10 000

Co?* 2h , (N) [Occurrenceof severe vacuolation of mitochondriain primary spermatocyte ater 2 h
of Cd?* treatment] % 8000

cd?* 2h , () [Increasng ribosomes in primary spermatocyte ater 2 h of Cd?* treatment ]
%14 000

cd?* 2h , (\) [Yightly distorted Golgi complex in primary permatocyte ater 2 h of Cd?* treat-
ment]  x 8000

cd?* 1h , [ Distorted nucleusin secondary spermatocyte 1 h after Cd?* treatment] % 6 000

cd?* 1h , (~) [ Incomplete mitochondria cristaes in secondary permatocyte after 1 h Cd?* treat-
ment]  x 15000

(crigae) M: (mitochondria) N: (nudeus) R: (ribosome)
(Pate )
cd?* 1h , (N) [Vadwolated endoplasmic reticulum in secondary permatocyte 1 h after Cd?* treatment |
x 14 000
Co?* 1lh , [ Golgi complex and lysozyme in secondary spermatocyte 1 h after Cd?* treatment |
x 16 000

cd?* 2h . (\) [ Expanded endoplasmic reticulum in secondary spermatocyte 2 h ater Cd?* treatment ]
% 8000
Co?* 2h , (~) [Irregular vacuole in secondary spermatocyte 2 h ater Cd?* treatment | x 10 000
Co?* 4 h , (\) [Diorganized neclear membrane in secondary spermatocyte 4 h after Cd?* treatment | X
10 000
Co?* 24 h , (~) [Distorted nudleusin secondary spermatocyte 24 h ater Cd?* treatment | x 8 000
Co?* 4h , . (~) [Abnorma acroome and cytoplasm is heaved outwardly in sperm 4 h ater Cd?* treat-
ment ] x 5000
Cd?* 24 h [ Serm 24 h dter Cd?* treatment ] x4 000

(acroome) GC: (Golgi complex) L : (lysoozyme) N: (nucleus)
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