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Ultrastructure of anterior vesicle and pit of sperm nucleus during
spermiogenesis in Janpanese flounder Paralichthys olivaceus

ZHANG Shi-kui"?, LIU Hai-jin’, HOU Ji-lun’

(1.0cean University of Shanghai, Shanghai 200090, China; 2.Chinese Academy of Fishery Sciences, Beijing 100141, China; 3. Northeast
Agriculture University, Heilongjiang 150030, China)

Abstract: Ultrastructure of sperm cell during spermiogenesis, especially in anterior vesicle and pit of nucleus, were
investigated by using scanning and transmission electron microscopy of Japanese flounder Paralichthys olivaceus.
The results showed that the spermiogenesis of P. olivaceus had five phases, which included flagellum development
(phase 1), diplosome migration (phase II), nucleus rotation (phase Ill), anterior pit of nucleus formation (phase IV) and
disappearance of residual cytoplasm (phase V) . Acrosome was not observed during spermiogenesis of P. olivaceus,but an
anterior pit of nucleus was discovered which might be formed during release of nuclear materials. The condensation of
nucleus chromatin of Japanese flounder was started at nuclear fossa. Material with low electron density in spermatozoon
cell nucleus which did not contribute to nuclear condensation would be transferred into vesicles with single-layer
membrane by budding. Then a large region of the nucleus with low electron density emerged at the front of nucleus.
Later, the nuclear anterior pit was formed after exocytosis of single-layer membrane vesicles. However, vesicles which
had not been completely released could often be ohserved in anterior pit of nucleus. [Journal of Fishery Sciences of
China,2009,16 (5): 689-696]

Key words: Paralichthys olivaceus; spermiogenesis; anterior vesicle; nuclear anterior pit; ultrastructure
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BT IE AR .
C: HFURIE AW B M Fe R M. 2R N. 4l

Plate I Spermatids of stage I

1. Spermatid of Paralichthys olivaceus at early stage. The cytoplasm and chromatins are in normal condition, and the centrosome is near the
nucleus. 2. Formation of flagellum. Chromatin becomes to loose. 3. Chromatin condenses along the inner edge of nucleus and the framework

of nucleus becomes circularity.

C: centriolar complex; E: endoplasmic reticulum; F: flagellum; M: mitochondrion; N: nucleus.

BRI 1S F4AE

LR S S ST AL ; 2. R s T s 3. R RAZ S it
C: RIS A1 M: AR N2 AR NF: AZBE0SS s NR: AXHTRH T2 BE DG NV 20005 PS: A

Plate I Spermatids of stage Il

1. Centriolar complex approaches nucleus. 2. Centriolar complex moves deeper into the nucleus and nuclear fossa forms at the margin. 3. Perinuclear
space expands as wavilness. The cytoplasm is symmetrically distributed around the round nucleus.

C: centriolar complex; M: mitochondrion; N: nucleus; NF:nuclear fossa; NR: nucleus, anterior region with low electron density; NV: nuclear

vacuole; PS: perinuclear space.
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Plate [l Spermatids of stage Ill

1. Cytoplasm begins to migrate around flagellum, while cell nucleus starts to rotate. 2. Central space of the sleeve (arrow) comes into being, and
the budding monolayer membrane vesicles has been shown in front of the nucleus. 3. Flagellar satellite complex around the flagellum (arrow) .

AV : anterior vesicle; B: basal body; F: flagellum; FS: flagellar satellite complex; M: mitochondrion; N: nucleus; PC: proximal centriole;

PS: perinuclear space; SS: central space of the sleeve.

BRIV IVEHEF4ER

LR T A% AR A i B2 SO 376 5 2. S A 340 5 3 AZ AT ST I
AV: BEETEE; B: LA T MR M 2R N: 0B NP AT IMIRE ; PC: om0 5 S A SS: i E .

Plate [V Spermatids of stage [V

1. Monolayer membrane vesicles are being released from the spermatid by budding. 2. Vesicles leaving the spermatid. 3. Nucleus anterior pit

comes into being.
AV anterior vesicle; B: basal body; F': flagellum; M : mitochondrion; N: nucleus; NP: nucleus anterior pit; PC: proximal centriole; S: sleeve;

SS: central space of the sleeve.
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Plate V.  Spermatids of stage V

1. Chromatin is further condensed to coarse granules. 2. Highly compacted chromatin. 3. Aterior pit of nucleus. 4. Flagellar satellite complex
disappears. 5-6. Transverse section of the flagellum showing the “9+2” axoneme, lateral fins and vesicles. 7. Nucleus anterior pit on the
head of spermatozoa under scanning transmission electron microscopy.

A: axoneme; AV : anterior vesicle; B: basal body; F': flagellum; H: the head of spermatozoa; LF': lateral fin; M: mitochondrion; N: nucleus;

NP: nucleus anterior pit; NV: nuclear vacuole; PC: proximal centriole; S: sleeve; SS: central space of the sleeve; V: vacuole.



