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Observation on Spermatogenesis and Ultrastructure of Hirudo nipponia

QU Ruyu”, SHEN Hongying®, LI Qian, QIU Xia, LUO Yuanyuan*
(College of Life Sciences, China Jiliang University, Hangzhou 310018, China)

Abstract Spermatogenesis and sperm morphology are important for animal reproduction, particularly
in the cross-fertilizing invertebrates such as leeches. In this study, the spermatogenesis process and ultrastructural
features of Hirudo nipponia were studied, this study will provide morphological support for investigating the re-
productive biology of this species. The testis structure of Hirudo nipponia was observed by light microscopy, and
the ultrastructure of spermatids in the specific region of testis was observed by TEM (transmission electron micros-
copy). The results showed that the spermatogenesis was consistent with the general mode of spermatozoa develop-
ment, but showed some specificity in the distribution area of organelles and the degree of aggregation and coiling.
This study clarified the structural changes of various organelles during the development of sperm in Hirudo nip-
ponia, which provided new morphological knowledge for future study on germ cell development and fertilization
mechanism of leeches, the findings will provide theoretical support for artificial breeding of leeches.
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Fig.1 Anatomical diagram of the testes of Hirudo nipponia
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Fig.2 Microstructures of testes and germ cells in different developmental stages of Hirudo nipponia
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A B: HRWIRS S AIHE; C: M DRS 40, D: MP DHLZR (L (0 Bl )5 248 (B €2 BBl P9 )RS R 40 s B MP TS ZIUTRS SR Am it F: Gt 5
o ib: MR, mi: ORI n: A0AEA%; cy: AHOAE; sc: BRES R A1k
A,B: spermatogonium during germination; C: spermatogonium in M I; D: spermatogonium in pachytene stage (red circle) and diakinesis (yellow circle)
in MP [; E: spermatogonium in zygotene stage in MP I; F: synapsis and chiasma of chromosomes. ib: intercellular bridge; mi: mitochondria; n: nucleus;
cy: cytophore; sc: synaptonemal complex.
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Fig.3 Ultrastructure of spermatogonium of Hirudo nipponia
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A~C: VIR BRI D: M Y]

FEREMY . ib: 4HHR MR, mi: ZRR0A; n: A0A%; ga: /R IEAK; cy: QHMOAA; v: BEL.,

A-C: primary spermatocyte; D: primary spermatocytes in M II. ib: intercellular bridge; mi: mitochondria; n: nucleus; ga: Golgi apparatus; cy: cytophore;

v: vesicles.
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Fig.4 Ultrastructure of primary spermatocyte of Hirudo nipponia

ib: ZH LTI, mi: ZERIAA; n: GHHURZ; ga: m/RIEAR; cy: 4R

ib: intercellular bridge; mi: mitochondria; n: nucleus; ga: Golgi apparatus; cy: cytophore.
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Fig.5 Ultrastructure of secondary spermatocyte of Hirudo nipponia
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Al B: BT Co D: RS T By F: BGIUIRS T G H: IRV T o mi: ZRH044; me: ZRREARI; n: Z0H0H%; nor: #%47; ga: mi/RIEAK; cy: 4HMH1A;
aac: HITRAA; acv: THARFEI; pac: J5 TAA; pav: T TRARZENL; mt: 5 ; at: TRARE .

A,B: early sperm; C,D: metaphase sperm; E,F: late sperm; G,H: mature sperm. mi: mitochondria; mc: mitochondrial cristae; n: nucleus; nor: nucleolus;
ga: Golgi apparatus; cy: cytophore; aac: anterior acrosome; acv: acrosomal vesicle; pac: posterior acrosome; pav: proacrosomal vesicles; mt: microtu-
bule; at: acrosomal tube.
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Fig.6 Ultrastructure of sperm in different stages of development of Hirudo nipponia
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A~C: K5 T R Mé&ﬁ D~F: *s%)%“ﬂfrﬁéﬂzﬁ mi: 2321212!& n: A% at: Tﬁﬁs ;mt: ﬁa f: HiE,
A-C: longitudinal section of sperm tail; D-F: cross section of sperm tail. mi: mitochondria; n: nucleus; at: acrosomal tube; mt: microtubule; f: flagella.
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Fig.7 Ultrastructure of sperm tail of Hirudo nipponia
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Fig.8 Schematic drawing of spermatogenesis process of Hirudo nipponia
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at: AR, n: GIAUAZ; mi: ZRRiAA; £ R,

at: acrosomal tube; n: nucleus; mi: mitochondria; f: flagella.
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Fig.9 Schematic drawing of sperm tail structure of Hirudo nipponia
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