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Ultrastructure of diploid and triploid abalones,
Haliotis discus hannai during spermatogenesis

YAN Song"*?, LI Xia’, ZHANG Guo-fan'
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. G aduate School, Chinese Academy  Sciences, Bejing 100039, China;
3. Life Science and Technology Instiute, Ddian Fisheries Collegze, Ddian 116023, China)

Abstract: A comparative study of ultrastructural changes of cells and organellae was conducted on diploid and wriploid abalones,
H aliotis discus hannai, durhg their spermatogenesis. The results showed that spermatogenesis in diploid abalone could be divided into
five dages: spermatogonium, primary spermatocyte, secondary spermatocyte, spermatid and spermatozoon. A series of changes
occurred in morphology and dructure, including chomatin condensation, development and fusion of mitochondria, acrosome
formation and cytoplasmic diminution. Compared with diploid abalones, the size of the cells and nucleus in the triploid abalone was
significantly increased in all levels of spematogenic cells. Similar gpermatogonia structure was found between triploid and diploid
abalones Except for lysosomes, the number of mitochondria, endoplasmic reticulum and other organellae in the primary and
secondary spermatocytes was decreased in triploid abalone. No significant difference was found in the size of mitochondria between
diploid and triploid spermatocytes. However, the latter did not have a typical shape and lacked developed cristae. The gpermato genesis
of triploid abalone was retarded at the spematide stage. Various abnormal formations and collapsed cells w ere observed, andno perm
was detected.
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Tab.1 Comparison of cell size between triploid and diploid Haliotis discus hannai in spermatogenesis Hm
spermatogonium primary spermatocyte secondary spermatocyte
ploidy item
length width length width length width
3N ) 13.47%0. 09 9.2%0.06 9.3%0.07 7.1%0. 04 8.4%0.05 6.71£0.03
cell diameter
. 8.8%+0. 07 6.2%+0. 4 6.910.06 5.3%0 04 .5%0.04 4.81+0.02
nuclear diameter
2N ) 11. 6%0. 07 8.5%0.06 8.0%0.06 6.2%£0.05 6.7%10. 06 6.210.02
cell diameter
. 7.3%0.06 5.710. 4 5.9%0.06 4.5%0.03 5.0%10.03 4.5%0.02
nuclear diameter
. (3N..2N) 1.16 1 1.08 1 1161 1.15 1 1.25 1 1081
ratio of cell diameter
. (3N 2N) .21 1 1.09 1 L171 1.18 1 1.30 1 L0071
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Explanation of Plates
[ Phatel
1. , X6 000; 2. s , X 40 000; 3. s s
x 25 000; 4. R , X 40 000; 5. s , X 15000 6.
s , x 10 000; 7. s , x 12000, 8. R

, x 10 000; 9. R , % 25000
1. permatogonium of dipbids, X 6 000; 2. primary spermatocyte of diploids, showing ribosome, mitochondria and wugh endophsmic
reticulum, X% 40000; 3. secondary spemmatocyte of diploids, showing Golgi body, x 25 000; 4. secondary spematocyte of diploids, showing the
fusion of mitochondria, x40 000; 5. secondary spermatocyte of diploids show ing the circular lamellar sructure, x 15 000; 6. spermatid of diploids in
early dage, lysosomes and mitochondria moved towards two ends of the cell, x 10 000; 7. spermatid of dipbids in middle sage, showing the
proacrosome and mitochondria, % 12 000; 8 sagittal section of diploid sperm, showing acrosome, nucleus, acrosomal fossa and nuclear fossa, x 10

000; 9. cross section of diploid midpiece, show ng mitochondria and centrole, x 25 000

Il Platell
L. , X 5000; 2. s , x 10 000; 3. , X 6000; 4.
s , X 40 000; 5. s , X 25000 6. s
, X 12000; 7 8. , X 4000
1. spermatogonium of tripbids, x 5000, 2. primary spermatocyte of triploids, showing the organellae, % 10 000; 3. the incomplete division secondary
spermatocyte of triploids, X 6 000; 4. secondary spematocyte of triploids, showing the lysosomes and miochondra, X 40 000; 5. secondary
spematocyte of triploids, showing the circular lamellar sructure, % 25 000; 6. spematid of triploids, showing the proacrosomal subsance and
mitochondria, X 12 000; 7,8. showing the retarded developed spemmatids i triploid male gonad, x 4 000
M: ;RER: ; SER: ; GB: s N: ; RB: ;LY: ; CL: s F: s A ; PA:
s PS: s AF: s NF: ; C: s ST:
M: mitochondria; RER: rough endoplasmic reticulum; SER: smooth endoplasmic reticullum; GB: Golgi body; N:nucleus; RB: rbosome; LY:
lysosome; CL: circubr lamellae; F: flagella,; A: acrosome; PA: proacrosome; PS: proacrosomal substance; AF: acrosomal fossa; NF: nuclear

fossa; C: centriole; ST': spermatid
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