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Ultrastructure of the Spermatozoon of the Northern Grass
Lizard ( Takydromus septentrionalis ) with Comments
on the Variability of Sperm Morphology Among Lizard Taxa

ZHANG Yong-pu''*, YING Xue-ping', JI Xiang?
(1. School of Life and Environmental Sciences, Wenzhou Normal College, Wenzhou 325027, China;
2. Jiangsu Key Laboratory for Bioresource and Technology, School of Life Sciences, Nanjing Normal University, Nanjing 210097, China)

Abstract: We studied the ultrastructure of the spermatozoon of northern grass lizards ( Takydromus septentrionalis , n
=5) collected in April 2003 from a population in Wenzhou, Zhejiang, eastern China. The mature spermatozoa are charac-
terized by: A circular acrosome ; an acrosomal vesicle divided into cortex and medulla; the unilateral ridge of the acrosome
vesicle divided into cortex and medulla, the electron-lucent zone between them; a prenuclear perforatorium, absence of the
perforatorium base plate; presence of the subacrosomal space; an elongated nucleus, absence of a endonuclear canal; ab-
sence of epinuclear lucent zone; rounded nuclear shoulders. A bilateral stratified laminar structure within the neck region.
A short midpiece; absence of multilaminar membranes; in longitudinal section, two tiers of mitochondria, in transverse
section, six mitochondria with linear cristae; the presence of two dense body groups, the ring structure consisting of the
complete ring; the arrangement pattern of the ring structure and mitochondria in rs1/mil and rs2/mi2; a fibrous sheath in
the midpiece; presence of an annulus. A thin granular zone of cytoplasm at the anterior portion of the principal piece; the
enlarged fiber 3 and fiber 8 disappearing at the anterior portion of the principal piece; the axoneme complex having an usu-
al 9 + 2 pattern. Within lacertid lizards, sperms differ among species in the number of mitochondria, but in all species
studied so far, there are two groups of dense bodies. However, lizards of different taxa differ, in various degrees, in such
sperm morphological traits as acrosome vesicle, subacrosomal space, epinuclear lucent zone, perforatorium base plate, nu-
clear shoulder and number and arrangement of mitochondria and dense bodies. These differences suggest that sperm mor-
phology provides additional information which one may use to study the phylogeny of lizards
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5 4
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3 56 3 3g
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9 1 2.5 end piece
central microtubule 9
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2.3 mid piece 8b
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ring structure axenome 3.1
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membranes 3
group
Jamieson 1995a b 1999
1
0.52pm n=4 3 Gekkonidae
Pygopodidae Gymnophthalmi-
3e rsl/mil dae
rs2/mi2
cristae 3¢ 3d Teixeira et al 1999d  Giugliano et al 2002
6 3d Tavares-Bastos et al 2002 Teixeira et al 2002
Scincidae
3 3f - Sphenomorphus-
“9+2° Egernia group Jamieson & Scheltinga 1993
9 1 1994  Jamieson et al 1996
3d 3e Eugongylus group Jamieson &
9 Scheltinga 1994  Jamieson et al 1996
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1—8
Figs. 1 -8 Ultrastructure of the spermatozoa of Takydromus septentrionalis
a Acrosome vesicle  an Annulus  ax Axoneme c Capitulum  cf Central
fiber  co Cortex ¢y Cytoplasma  dc Distal centriole  fs Fibrous sheath  Is
Stratified laminar structure ~ me Medulla  mi Mitochondrial ring  n Nucleus  nf Nu-
clear fossa  nr Nuclear rostrum  p Perforatorium  pc Proximal centriole  pem
Pericentriolar material ~ pf Peripheral dense fiber  1s Ring structure  sc Subacrosomal

cone  sf Subacrosomal cone flange  ss Subacrosomal space
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1. A-E la-le Longitudinal section of the acrosome complex and anterior nuclear
region transverse sections of the corresponding lettered arrows A —E  are indicated in the Figs. la—le  x 25 000

la. Transverse section through the anterior region of the acrosome x50 000

1b. Transverse section through the perforatorium x50 000

le. Transverse section through the anterior region of the subacrosomal cone x50 000

1d. Transverse section through the nuclear rostrum x50 000

le. Transverse section through the nuclear rostrum x50 000

2. F 2a Longitudinal section of the acrosome complex and the nuclear rostrum trans-

verse ection of the corresponding lettered arrow F is indicated in the Fig. 2a

x 30 000

2a. Transverse section through the nuclear rostrum x50 000
3. G-M 3a-3g Longitudinal section of the midpiece transverse sections of the corresponding lettered
arows G- M are indicated in the Figs. 3a—3g x 20 000
3a. Transverse section through the nucleus x40 000
3b. Transverse section through the nucleus fossa x50 000
3c. Transverse section through the distal centriole x50 000
3d. Transverse section through the mitochondria of the midpiece x50 000
3e. Transverse section through the dense body of the midpiece x50 000
3f. Transverse section through the annulus x50 000
3g. Transverse section through the anterior region of the principal piece x50 000
4 Longitudinal section of the neck region  x 20 000
5 Longitudinal section of the neck region  x 20 000
6. Longitudinal section of the neck region x50 000
7 N Ta Longitudinal section of the principal piece tnansverse sectien of the corresponding lettered ar-
row N is indicated in the Fig. 7a x50 000
Ta. Transverse section through the principal piece x50 000
8. (O 8a 8b Longitudinal section of the endpiece transverse section of the corresponding lettered
arrows O and P are indicateel in the Figs. 8a and 8b x50 000
8a. Transverse section through the principal piece x50 000
8b. Transverse section through the endpiece x50 000
Polychrotidae Furieri 1970
Amphisbaenidae
1
1
Eumeces chinensis ~ Zhang et al 2004 1
Iguana iguana Vieira et al 2004 3.2
Tropiduridae Tropidurus  semitaeniatus T .
torquatus  Teixeira et al  1999d
plesiomorpic
Jamieson & Healy 1992  Jamieson 1995b
Teixeira et 1999
al 1999d Zhang et al 2004 Vieira et al 2004 Jamieson 1995b 1999
1 —
Jamieson et al 1996
1
Varanidae 1
Teiidae 3.3

1
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