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Effects of cryopreservation on exterior shape and interior structure of
Chinese mitten crab (Eriocheir sinensis) embryos

HUANG Xiao-rong, ZHUANG Ping", ZHANG Long-zhen,
FENG Guang-peng, LIU Jian-yi, ZHANG Tao, ZHAO Feng, HOU Jun-li

(Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation and Utilization,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: In order to deeply understand the effects of cryopreservation on the configuration of embryos,
we chose the Eriocheir sinensis as the object, and observed the exterior shapes and interior structure of
different developmental stages embryos after treatment with cryoprotectants and cryopreservation by
means of microscope, slice and electron microscopy. Results showed that: (1) Cleavage embryos swelled
clearly after treatment with vitrifying solutions by two-step methods, exterior shape of the embryos had no
significant difference compared to the control group by three-step equilibration methods, some yolk over-
flowed from the inner cells and cells were damaged seriously after cryopreservation. (2) Exterior shape of
gastrula stage embryos was similar to the control group after treatment with two-step equilibration methods,
surface of gastrula stage embryo treated with cryoprotectants crinkled and shaped reticulation structure by
scanning electron microscopy (SEM), white gobbet appeared in cells of embryos and fringe of cell was
coarse and protuberant by transmission electron microscopy (TEM). After cryopreservation, color of em-
bryos was pink, cell became opaque, the brim of cell membrane was blurry and shaped floss, segmental
yolk was disintegrated into granule, the surface of embryos was sunken and wrinkled. (3) Cell membrane
of embryos broke off, ice holes of different size appeared inside embryos, visible vacuoles appeared inside
cells by slice observation. Ice holes in cells were very clear and some vacuoles appeared, about 80% mito-
chondria dissolved, breach of cells was very obvious by TEM. Exterior shape of the original zoea stage
embryos had no difference compared to that of the control group after treatment with cryoprotectants by
microscope and SEM. After cryopreservation, above 95% tissues shaped dispersion, partial yolk was dis-
integrated into granule, cell membrane of embryos broke off, ice holes appeared inside embryos. Surface of
90% embryos was sunken and wrinkled, but the cuticle of 10% embryos retained slick and intact by SEM.
The results implied that the original zoea stage of embryos was the appropriate stage for cryopreservation.

Key words: Eriocheir sinensis; cryopreservation; embryo; configuration
Corresponding author: ZHUANG Ping. E-mail:pzhuang@online.sh.cn

http: //www.scxuebao.cn



1722 Ko OE R 36 &

EhR | BERES ERIGHI B LM
1. 45 ZNRIE (X 100); 2. A - kb BRUS 40 i 20 LR ( x 100); 3. =4 - b BT 40 i 20 2L IR (x 100); 4. B%)E 40
MY ZUWIERG( x 100); 5. BIHIBIEIA(x 100); 6. — M4k B85 FUAIIERA ( x 100); 7. =64k 85 FAIERG ( x 100); 8. %
WG ESH BRI (% 100); 9. R GMA IR (x 200); 10. 25 P50 B FREAR G AR BIIRAR (x 200); 11, =25 P 4b LS IR
ARG (% 200); 12, B FRER LA IRAR ( x 200).

Plate |  Microstructure of embryos before and after cryopreservation
1. cleavage stage embryos ( x 100); 2. cleavage stage embryos treatment with 2 steps equilibration ( x 100); 3. cleavage stage embryos
treatment with 3 steps equilibration ( x 100); 4. cleavage stage embryos after cryopreservation ( x 100); 5. gastrula stage embryos ( x 100);
6. gastrula stage embryos treatment with 2 steps equilibration ( x 100); 7. gastrula stage embryos treatment with 3 steps equilibration ( x
100); 8. gastrula stage embryos after cryopreservation ( x 100); 9. original zoea stage embryos ( x 200); 10. original zoea stage embryos
treatment with 2 steps equilibration ( x 200); 11. original zoea stage embryos treatment with 3 steps equilibration ( x 200); 12. original zoea

stage embryos after cryopreservation ( x 200).
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Plate Il  Ultrastructure of the embryos before and after cryopreservation

1. gastrula stage embryos with scanning electron microscope (SEM); 2. gastrula stage embryos by cryoprotectant with SEM; 3. gastrula
stage embryos after cryopreservation with SEM; 4. original zoea stage embryos with SEM; 5. original zoea stage embryos by cryoprotec-
tant with SEM; 6. original zoea stage embryos after cryopreservation with SEM; 7. gastrula stage embryos with transmission electron mi-
croscopy (TEM) (x20000); 8-9. gastrula stage embryos by cryoprotectant with TEM (x17000); 10-12. gastrula stage embryos after cryo-
preservation with TEM (x8000) , the arrow in figure 10 showed the vacuole, the arrow in figure 11 showed ice hole, the arrow in figure 12
showed mitochondria dissolved.
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Plate Ill  Tissue structure of embryos before and after cryopreservation

1. tissue structure of gastrula stage embryos (x200), arrow showed the yolk particles; 2.tissue structure of frozen gastrula stage embryos,

arrow showed ice hole and vacuole (x200); 3. tissue structure of frozen gastrula stage embryos, arrow showed cell membrane break off; 4.
tissue structure of original zoea stage embryos, arrow showed the yolk particles; 5. tissue structure of frozen original zoea stage embryos,
arrow showed cell membrane break off; 6. tissue structure of frozen original zoea stage embryos, arrow showed ice hole and cracked cell.
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