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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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PR TS A B T8 R 31 2Rl
B, BIRERY, RITSHYHETRBEBERE R
—RM I RRE, ARERENNT . BWARFE
REEMEZ X RBREIIESE (Jamiesion &
Healy, 1992; Jamiesion, 1995b; Oliver et al,
1996; Teixeira et al, 1999a, b), A, K EHHE T
BRI R R R A T h R R Bl T3
N TCH A (Giugliano et al, 2002). A
I, BIREZICTEIIRE RS, AT
HHAERGR A7 75 818 FIRT R

Hii5FL (Lacertidae) ZHELAFLY 200 F0, (HA
KZBEFBUEGHWHBIRA L. Furieri (1970)
WERET 5 B3P (Lacerta sicula
campestris . L. lepida lepida. L. laevis, L. viridis
1 Algyroides alleni) HI¥EFRBHMEEH, KM ENIG
WTEAMUMBMLESMNE, ot Buler &
Gabri (1984) #E T /RN T &M (Podarcis tauri-
ca) ¥ETHILIRILER; Courtens & Depeiges (1985)
WE T G MY Lacerta vivipara BFI¥EF R A, HE
A RMEPHE FRMEH T E N TAEMLEZH.
FIAEE AR E R HER T 28 i WadtE
Wi ( Takydromus septentrionalis) NHEEIFNY), HE
R S aS A M B BT R R . AR S
YK FREBEHNRRE, FEERTETEBSHE
W858 3 G5 Kk A A A P B R R

1 #RESFZE

2003 4F 4 A ¥, JCESH B # R M TR
MR EISLIRE fE, WiskAbSE 5 KRB EE, HiE
BB 2, MR 1 om® ZH KNSR, S51H 0.1
mol/L pH 7.4 BERE MR LRI 2.5% L 8 (v/
v) 1% %8 (m/m) WEE, FERESERK,
618 A A MR8, e LKB2088 & # U] A ¥l Y]
H, BSRM A EmRaS NERA, HL H-600
H-7500 AU 3% 5 s SR M IR

2 & R

M B FRMEW L MBI 4
B, kBMHTERESEMBEHR (B 1); BHH
FiB. b, EBRAKE4TFHR (K3, 5, 7,
8)o

2.1 3k%B (sperm head)

2.1.1 TAAE S (acrosomal complex ) ks
AEREER, K4 2.96 ym (n=4), ATHKE
(‘acrosomal vesicle ), T 4& F # ( subacrosomal
cone), TR{A T B (subacrosomal space) F1%FfL#%
(perforatorium) A (B 1), TES4R, KA
R TANE (acrosomal cap), HIH-FEFHFYHEH
B EHYIELE, TABRKATERINE -FE,
BERAE 1 TS (1, 2), FILBEIHN$
B FHHEHIFR, K40.57 um (n=4); IF
FLESHAR (basal plate); TH{AFE/E¥FEHEH
R, NHATEH (acrosomal sleeve) . TH{REE 5%
ZIa, SRR PR AR A TUA T4 (B
1, 2), 2GR (parscrystalline) I TET 4
J& (subacrosomal material) 2. TRAET 4 )54 E
HERBIY%% (flange) (B 1), TiEBSTET#Z
[ E B, MAREE, BTETE (B
1, 1d, le), TEBERTMHIR T ABERAMEE, #
BT, MLTWE; BREE, LTHNE, BRY
HPREREELRERS, BERSHEEZ T
BOEBAL (B 1a, 1b), MESREREH (wbu-
lar organization) ([ la), ZEREYIE b, TifAEE,
AT, TR THMARKERL.CIR (B 1d,
le)o FEUIEFBIEI T L, TAR T 4 50w M 00
TR TEREART AR, BT A — M XAREMH (uni-
lateral ridge), SAME B B4y o L RANBE R,
BEFEERNERX, HERTEF AR
(crescentic band) (B 1, 2, lc). ABEME L, W
AR EHEE (K 1a),

2.1.2 Z0M% (nucleus) HEEERSHBE T
. WERORERAR (B1, 1d, le, 2, 2a, 3,
3a, 3b, 4, 5), TEATRTEREK (epinuclear lu-
cent zone). JLHN®E (endonuclear canal), K2y
10.21 pm (n=3), FEAE L, BHBRKTE
i, A AR 4 5 4 Y IR BRI (nuclear
rostrum), KL 1.02 pm (n =4), FHHATREK
TH# (B 1, 2). ZBEEFERENZE (nuclear
shoulders) (B 1), BEERERWEEMAN K,
BN G S R 3490 0.46 um (n =
3) F10.61 pm (n=6), FiamA—EERNEA
B (nuclear fossa), MFFHEAS (implantation fossa)
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(B3, 3b, 5, 6) EAREKEHBETEL, %k
KE2RE (& 1d, le, 2a, 3a, 3b),

2.2 R# (sperm tail)

2.2.1 B (neck region) BN THAMWSH
ERmA L, SFEEEBR (connecting piece)
N OB L ORL . FEBUER M KR TE )
L, EREdHEFEEERNF.ORMNEYE (peri-
centriolar material) B BIBRARE (capitulum) Flf
E45 W (stratified laminar structure) ZH AR (B 5,
6). BRRRAR—, EmPORfFHRP (K
5), EHBRMFRE AR RSN (H4), 35F
SR e 5 BE (A1 BN B R L W I B
(B3, 5, 6)o WP ORATIERFLBHGE
H, WEMKBLEFEELEAEA (B S5). md
LRIAMNE 9 AR B L4 (peripheral dense fiber)
(B 3¢, 5), mUHOBIFFRIEE (basal body) 3K
HB. (basal granule), ML RBE R M2 (ax-
oneme)., PLIHHOLRITLAT 488 (fbrous sheath) 41
Bl, BIREFIG 0 K =BUfeE A 1 R B R4 K
R (central microtubule) ZHJR. 9 AP
LA R GEIR 9 REBRIE, —RPREFA4E
(central dense fiber) 5 RIFERIT (K 3c).

2.3 R (mid piece)

FERIATE —HABFAR (dense body), 1FT
AR, K24 3.13 pm, BB, FPREW
(ring structure ), BH%Z (axenome). & ZE#5 R A
(annulus) #H AL, FEHMELEE (multilaminar
membranes) Z5¥Hk (B 3),

ERETHAYIE LA 4 (group) BURIE
TR, B—HRERTHRBEE N FRERER
BE/NBURR, B4R KR REE R, kY
0.52um (n=4) (E3), HF_HABFEEERED®E
E, BFREH, A& RERR (H
3e)o RMEK G REMBHFIIKRK: rs1/mil,
rs2/mi2, RPAEEHTE L EREE, AEWE
LRGN (cristae) (B 3¢, 3d), EMYIE L, £
BiikS BARRERE, K64 (B 3d).

KA THERE, A/NIER, BIET4H
MBI HNERE (B 3, 30),

o gimsehORL, 2 “9+2” A, SN
9 HOWRIAE , WA 1 XEH P REE. &0
BRI B AR R R (B 3d, 3e).
ORISR FA R T I ERLMATE, H 58

L2 FER Y 9 RONBRTSE SR, BROUBRIE 3 1 8 A
WHISM R A LS, KR A h 22 R 06 b B IR
fho WERTAE 3 M 8 WAMNA G LR B A EBHE
W, MEEBRFRHAMBEKX (ganular cytoplasmic
zone) (B 3g),

HEHMATER, ALSFBEKER 74.46%
(n=4), EHQUIE L, FHEHEEREAN, BEHF
EERAEMER (B3, 7); FEEIELE, 44
WEMR, GEERZ (B 3d, 3e, 3f, 3g, Ta)
2.4 EE (principal piece)

EBRMTHEE, AR THEKRRS, hed
W (B 7). EBRERL, REMAE
B2 EH — AR BR R X (3, 3g), B
G, BiEmAERREE, FRARREHHER, ¥
BB AP R Ghna . KO B X S BT A A
BRAREMPREGHT R (B T7a, 8a). HAEHK
BRME TREREMENTE, EREXELH
5%, LR “94+2” B (B 3g, Ta, 8a)o
2.5 k& (end piece)

M2z &k i), N THEHENEET S IR
B, HKEXEDIWE, FEHHR, RERERG
THIZZHSNE, sy, RenE “9+2” #; #
GBI, HEFIARN (8 8b),

3 it it

3.1 M&EAK

R FR TR Sk DA%, BT
. DA T EMFASAR. Kb, DUAE. ik
THHNFISRABXRITHYHWRAGRE
(Jamieson, 1995a, b, 1999), ZEMIE b, #45
T TUAR A BEMRERMER (R D, 1
R HARIRERE, SRERAL (Gekkonidae) . #%
J8iFE (Pygopodidae) . #RER#i%} (Gymnophthalmi-
dae) FRAMFEIKTUARTSRIER. REAAF KR
H, KREEEEEAAR FER R AU T
AR (Teixeira et al, 1999d; Giugliano et al, 2002;
Tavares-Bastos et al, 2002; Teixeira et al, 2002),
HLTH (Scincidae) WAFRMEHTIERERE
—EMESR, LR - FRAW# (Sphenomorphus-
Egernia group ) (Jamieson & Scheltinga, 1993,
1994; Jamieson et al, 1996) M TRKRIMERE,
ME A % F# (Eugongylus group)  (Jamieson &
Scheltinga, 1994; Jamieson et al, 1996) Y Ti & A
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54 kB IRETHE T BN

TR R WS TSR

MR B4, AL EMABEERLE) Lacerta F0 Algyroides &
WigHE F I TR AT SR A A KA (Fureri, 1970); (2) TIABBYRNETREY
(F1): (1) TUABRISRIBI TR RMBERM  RAR, TEEK
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B 18 JuR s RS
Figs. 1 -8 Ultrastructure of the spermatozoa of Takydromus septenirionalis
a: THASE (Acrosome vesicle); an: #RIF (Annulus); ax: $1% (Axoneme) ; c: BRARZE (Capitulum); of: PR % (Central
fiber); co: B (Cortex); cy: #MAH (Cytoplasma); de: JE¥HUBE (Distal centricle); fo: £F4EWY (Fibrous sheath); 1s: KR4
¥ (Swatified laminar structure); me: B (Medulla); mi: RBI{AIR (Mitochondrial ring); n: ZUM# (Nucleus); nf: HEFEGE (Nu-
clear fossa); nr: BMt (Nuclear rostrum); p: ¥ FL3} (Perforatorium); pe: L5008 (Proximal centriole); pem: Ht.UoBr4h# K
(Pericentriolar material); pf: FMEIBEFE 4 (Peripheral dense fiber); s: FARZH (Ring structure); sc: JRATF# (Subacrosomal
cone); sf: TA(KT4#EM% (Subacrosomal cone flange); ss: AT (Subacrosomal space)o

b © 1994-2006 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net
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1. AR EHAEI XA, 5k A-E KK la-le WBYIAIE [ Longitudinal section of the acrosome complex and antenor nuclear
region, Lransverse sections of the corresponding lettered arrows (A - E) are indicated n the Figs. la—le] x25 000;

la. TRARTHEEY] (Transverse section through the anterior region of the acrosome) x 50 000;

1h. ZFFLEFREY] (Transverse section through the perforatorium) x 50 000;

te. TR TFHERTHHEY] (Transverse section through the antenor region of the subacrosomal cone) x 50 000;

1d. #%MEEY] (Transverse section through the nuclear rostrum) x 50 000;

le. ¥MKREY] (Transverse section through the nuclear rostrum) x 50 000;

2. AR SAREBEHY], &k FHEE 2a I8 8 (Longitudinal section of the acrosome complex and the nuclear rostrum, trans-
verse ection of the corresponding lettered arrow F 1s indicated 1n the Fig. 2a) x 30 000;

2a. MWHEY] (Transverse section through the nuclear rostrum) x 50 000;

3. FEBAY, Hik G-MIEE3a-3g MBI E [ Longiudinal section of the mdpiece, transverse sections of the corresponding lettered
arows (G — M) are indicated in the Figs. 3a—3g] x20 000;

3a. #IEY] (Transverse section through the nucleus) x 40 000;

3b. BFAEREY] (Transverse section through the nucleus fossa) x 50 000;

3c. HGFLBIBEY] (Transverse section through the distal centriole) x 50 000;

3d. TEREREBY) (Transverse section through the mitochondria of the midplece) x 50 000;

3e. PEIEF AR (Transverse section through the dense body of the midpiece) x 50 000;

3f. ZZIRREY] (Transverse section through the annulus) x 50 000;

3g. FERFTX Y] (Transverse section through the anterior region of the principal piece) x 50 000

4. BB (FARHE) (Longitudinal section of the neck region) x 20 000;

5. BBEAY (KRIE) (Longitudinal section of the neck region) x 20 000:

6. MEPY] (Longitudinal section of the neck region) x 50 000;

7. FEHY], Fik NIEE Ta BRI E (Longitudinal sectizn of the principad piece, inarsverse sccuen of the corresponding lettered ar-
row N is ndicated n the Fig. 7a) x 50 000;

7a. FELEIY] (Transverse seciica through the pnncipel piece) x 30 G303

8. KEBAWY, &ko Pigl8a, Sh B E {Longitudinal section of the endpiece, transverse section of the corresponding lettered
arrows O and P are indicaeel in the Figs. 8a and 8b) x50 000;

8a. FEUHAY] (Transverse section through the principal piece) x 50 000;

8b. KEBEY] (Transverse section through the endpiece) x50 000.

(Polychrotidae) P A~ [A] 7 265 ) T 4 28 25 # 7 IS 4]
), LR TUARE T 30 B B M T o5 — 4
FRM T R SRR Z 5y (R 1) Wi+ REEH
WREFETUA T B (& 1); dbEs., FEARKF
( Eumeces chinensis) (Zhang et al, 2004) . 3 & i
(lguana iguana) (Vieira et al, 2004) F1s EE i Hk
( Tropiduridae ) ) Tropidurus
torquatus (Teixeira et al, 1999d) W B AT f,
{HA R TUE T BB R /DA B, LB 7Y
BUATH# S AR S RBUA T, Mt EAOE
T SRUNER MR SRR 8T, L TUA T R
AT TR T HERT o 5 TUA R IR (Teixeira et
al, 1999d; Zhang et al, 2004; Vieira et al, 2004).
JEEE T WiH K SRR b RS M A, TH
REEEA SR (K1), BT W #PmH aT
M EAEER, BHMABAR FERK, X5
SEF A A PE B SR ok AR, BERR
BERRL . ARIRMTEFIE 88 (Varanidae) MITRAE
BTN, HERWIAL (Teiidae) FIA R T
R BB S (58 1),

WK ¥ 10 2L S B A TR A AR PR 28
B(R D). SHEGFCHEIRmEMmME—-&

semitaeniatus . T .

(Furieri, 1970), JLEMIITEFEFLAREN; WEEWHE .
FRER T AL 5[ 478 (Amphisbaenidae) 78 JC 2 FL 2%
B Al RPN R MR R S AL AR R AR BB, X
PR 2 A5 HA FAL S ERAAER N KR a2 57
(F1).
3.2 iR

JEEMORE F BEATE A AR, 40 BT 1A A 4
TR HEHE RS, FmBERE. LTENE
MR FEZRX, ZEEE. ZKEMBEAZK
Mt Pa s 2 F s W ey 2L R AE  (plesiomorpic)
( Jamieson & Healy, 1992; Jamieson, 1995b,
1999) . TN M EALATR T &5 KR A 82
11 W L RIATAE (Jamieson, 1995b, 1999). b
BT R T ER X, X e TR
A RIRET A A G e TR RSB - RR A MR
(Jamieson et al,1996) . #4H KX LEHRHA K/PAJR
R FER X (R 1), BREBEMBHNERE
RIE HAOETROEAEFRMBRERE D,
3.3 BFER

JeB 8 5 A — A, KT RAME TR, &
B, EBRARBAR, KBEPREMET RN
BE VI L, W T NRRLR S BE R
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