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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
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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 northemn grass lizards ( Takydromus septentrionalis , n
=35) 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.

B H#A: 2005 -03-22; % HE: 2005-06-28
EeHH: HFTAEBEITRIEE (20040333); BMIBEERABESRHTE (2003218)
* #IRMEH (Corresponding author), E-mail: zhangypu88 @yahoo.com.cn; zhangyp @wznc.zj.cn


http://www.cqvip.com

5H kS SR FREETE

£ 000 http://www.cqvip.com|

FP AR LB TS ER 519

Key words: Lacertidae; Takydromus septentrionalis ; Spermatozoa; Ultrastructure

BHoHs T B WE B TR R Z L
B, A, TR T BMERE T {E N
—RMSTHITRIFIE, RHEREREST. BRAR
KPR ELHEXRZBEAHBIUEYE (Jamiesion &
Healy, 1992; 1995b; Oliver et al,
1996; Teixeira et al, 1999a, b). R, KRBT
R A B UERTE R R A o0 v 53 B did A T E
MM T A (Giugliano et al, 2002), A
I, IREZRITAYNE T MW, AUTF
EHAER G A A 7 B R .

Wit5AL (Lacertidae) ZNYIEAFELY 200 #h, {HE
KRN T BB A £, Furieri (1970)
MERET S W BRI Y (Lacerta sicula
campestris . L. lepida lepida . L. laevis, L. wviridis
Ml Algyroides alleni) WX FEBWMEEH, KAEATH
W EAEMUBMEMERE, o, Butler &
Gabri (1984) & T E/R T &AM ( Podarcis tauri-
ca) WETFHIKIIE AL Courtens & Depeiges (1985)
OB T B Lacerta vivipara BIKE T X%, HE
WA KRBTSR B T e TEM LS A,
AIAEH AR EFE BAER I 2808 18 WAL e
Wi ( Takydromus septentrionalis ) RN Y), LI
A5 R A C AT R R L Lt 5 2 B
YK F RS RRE, FEFEIDE FEMES T
Wi R G & A5 HT P is FHRT B

1 #MR5FE

2003 7F 4 A#), dLEHTH B LR M T RR,
MR R R E, Wik AbSE 5 RPN, Wk
FIEM 2, YA 1 mm® EA BN, 5 0.1
mol/L pH 7.4 B§BRZE R ECHI Y 2.5% % 8 (v/
v) M 1% 8B (m/m) XUE &, P9 B K,
618 A M5, s LKB2088 #H4I H L4
b, BERRA AR W EH R 0, H 37 H-600 FlI
H-7500 RYi% 5t o R WLER A R

2 & B

JCE o B BNE F RS W Sk B 4
B, REMETEESEMZAR (F1); B#H
I, HB., FEMAKB4ISHK (B3, 5, 7,
8)o

Jamiesion,

2.1 k& (sperm head)

2.1.1 TikE G4k (acrosomal complex) TiikE
SIREMER, K4 2.96 um (n=4), HTKE
( acrosomal vesicle ). T {& T 4 ( subacrosomal
cone). J{ETF B (subacrosomal space ) g fL3%
(perforatorium) #K (B 1), TBi{EREHER, KA
A {ANE (acrosomal cap), HiFLFBUEYIHA
o TEAYIHE b, TUABBETREISNE —EE,
BENAE 1AL (1, 2), FILSEHamP
EHFEEAFR, KA0.57um (n=4); LF
FLEFHEAR (basal plate); TRIKEESG KI5 REH 24
K, NFRATEH (acrosomal sleeve) . THIAHE 51
ZIE, SRR FRERSFRATET#HE (B
1, 2), B EIR (paracrystalline) B TET )
Jii (subacrosomal material) #H %, TR{&F & )5 5 E
BORE NS (flange) (B 1), TAESTUAT#Z
B HEEMR. MESWEE, BITATE (B
1, 1d, le). TURZERTHRE 7 ABESL AR T, B
JRETE, MTWE; BREAE, MTHE, BEY
BRI S, HAR SRz R a1
HERMR (B 1a, 1b), BERINEEREH (tubu-
lar organization) (F la), FEMEYIE L, Ti{k$E,
TUAT . AT #EMARZZEFOCAR (B 1d,
le) o FEMUIHEAIBIUITE £, THAE T 8 575 5 0 5
TUA TR X AR, BFH— M X FREEME (uni-
lateral ridge) , S0 B & 43 O Bz SRR BE G, FLiE
BERFHFRWERRX, BEH2EHARF
(crescentic band) (B 1, 2, 1¢), FEMEYIHE L, TR
KRS EHEAE (H 1a).

2.1.2 MM (nucleus)  HIf)BEWRAH H i F 3
& W eamas (B1, 1d, le, 2, 2a, 3,
3a, 3b, 4, 5), KHAEIHETESRKX (epinuclear lu-
cent zone) . JLHZME (endonuclear canal), #% K%
10.21 pm (n=3), EHVIHE L, EHBRETE
i, AU B AR A R Y M BR B (nuclear
rostrum), MK 1.02 um (n =4), FHMHATE
T (H1, 2), BHEHARENZE (nuclear
shoulders) (B 1), BB EEEmMERHAER K,
BB RN ERST AN 0.46 pm (n =
3) #M0.61 pm (n=6), ZiaswE—R#EROEE
% (nuclear fossa), MFFEAE (implantation fossa)
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(B 3, 3b, 5, 6) FEARKFHIBYIE L, Bih
KRR (K 1d, le, 2a, 3a, 3b),

2.2 BEH (sperm tail)

2.2.1 Bt (neck region)  FMEL( T AL A o 5 ¥
FHIHA AL, EAEEEE (connecting piece) |
3 OB AL I Ok, PR BB SRR TR R )
WL, EEEHE TR P ORSNAYE (peri-
centriolar material) HBAIBRIRZE (capitulum) FIF
B4 (stratified laminar structure) Al (B 5,
6), BEREHH—K, Esmb.oR A FHS (B
5). EHERMHRE LR EESH (H4), 3%
PR AL B 55 BE (R WL T BUB AR vk ELAE Y B) B 4
(M 3, 5, 6), Zmamih.oRif FiEsmd ORmE
M, WEHKMILTEAELEM (K5, wimd
DRIANE 9 HAMNE B A 4 (peripheral dense fiber)
(K 3¢, 5), m¥mH .0 JRFRIEE (basal body) 3K
3B (basal granule), ML 4 A2 (ax-
oneme), EHGH B ICEF4ESY (fibrous sheath) £
B, RIRHESIH 9 R =B A1 1 Xk B4 H
FHi% % (central microtubule) #£H /8. 9 3 4MJE 3
WL U HIRIE O =B, —FhRBUEa4
(central dense fiber) 59 REEFEL (K 3c)-
2.3 fE (mid piece)

PRI FHE—HBEIR (dense body), [FF
RN, K2 3.13 um, dIZKIR, FFIRGEH
(ring structure ) L F74 (axenome ) . £ 485 K & ]
(annulus) # 8, T ESMI £ 2K (multilaminar
membranes) ZEfEt (K& 3),

R THAYIE A —4H (group) HURME
Wik, B4R ETHREE N TFRERER
EH/NEURER; B4 ARARMRBUR R, KY
0.52um (n=4) (KW3), FHBEEREFEYE
b, BFREH, AR AEHER (H
3e)o ALK ARG A HEF A 1s1/mil.
rs2/mi2, SRR UIE ERIEE, N2
BRI (cristae) (B 3e, 3d). HEREYIE L, £
RLRR HAXERE, 64 (1K 3d).

KT BOR S, R/NUEUER, BT
MR e R (B 3, 30).

ez B LR, B9+ 27 B, SMNER
9 WXUERILE , WA | X703 0P S s, 45 Uk
P B 0 B AR A ] o e (B 3d, 3e)s
9 ROSMNABUR A RIS B2 M AR B, 354

RN 9 RIS SR, BRUUBKSE 3 F1 8 48
ARE AN AT HE S, AT 4 7R S 22 S 1R b R 2GR
b, SRR 3 T 8 BISI £ 4 % B 1) 47 4 B
W, MEFEFRAMMBEIX (granular cytoplasmic
zone) (&l 3g)o

HAEWMAPE, AEHPERKERN 74.46%
(n=4), 7EPVIE L, FEHEREN, BEH
K FEMEIR (B3, 7); FEMUIEL, 4
WEXR, mEEMZ (HE3d, 3e, 3f, 3g, Ta),
2.4 FH (principal piece)

FEBRATHERE, I TFHRBKIRS, Hes
WA (B 7). FERRRL, FREMA4E
iz B A —Em ST A SR R (K3, 3g), B
&, RS 4ER TR, MR AR EEE R, ¥
B AR IR RG Y . F50R 40 i G X S BT A A
BHEmAGEMBPRETLETH R (K Ta, 8a), LK
R HEE F G B, ERBSCHELH
5%, Mg “9+2” B (™ 3g, 7a, 8a),

2.5 XKE (end piece)

M2z &t L FA4EEE RIS AR
B, HEEMELDOE, F48HEK, RARBEREY
Tz o, TEnG, e fiE “9+2” M &
JEZEERAE, HESIAHN (& 8b),

3 it g

Mg &

LR TR RS & R TR, Tk
. DUA R s fLas i, K, DA%, Dk
THEMIFAFEABERRTIIY WA RFIE
(Jamieson, 1995a, b, 1999), FEM VI L, #7i%
¥ T AR A BE MR IE B AIER (& 1), dt
AR R, 58BN (Gekkonidae), %
JMFE (Pygopodidae) . #RHR #5%} (Gymnophthalmi-
dae) SFE A AR B TUART IR AR H BT (it
i, REETE IR R AR e B A F L r BUA T
R (Teixeira et al, 1999d; Giugliano et al, 2002;
Tavares-Bastos et al, 2002; Teixeira et al, 2002),
HAEETFH (Scincidae) FIARRIFA TR RA
—ERZE S, WM - K54 W8 (Sphenomorphus-
Egernia group ) (Jamieson & Scheltinga, 1993,
1994; Jamieson et al, 1996) T {& di % 2 i 7,
ME A F# (Eugongylus group)  (Jamieson &
Scheltinga, 1994; Jamieson et al, 1996) [ /&Rl

3.1
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Herf AN A0

e LR i

i SL I T . b SR TS FHY Lacerta 1 Algyroides &
USSR 1 0 T 44 E 7 S A AT P AP EE S (Furieri, 1970): (2) IS{ACHE X9 BRAY s T Bl
(1) (1) TOU{ARE iy o 62 ] Ry e FECRBE M B4R, JCH IR S B8R 2 40 o A 06 B e 2 M
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Ultrastructure of the spermatozoa of Takvdromus septensrionalis

¢ c: BRARZE (Capitulum )y of: P U ST ( Central
(Distal centriole}; fs: i (Fibrous sheath): ls: 2%
EER (Mitochondrial ringds n: YK (Nucleusds nf: BERESE (No-
f{ Proximal centriole s pemy S04 S50 TR
rs: FRARESH (Ring struetored; se: R4 F#E ( Subacrosomal
I [ Subacrosamal space}

ERRITES 3

fiber)s va: HEE

Aerosome v  Annulus }

tor

Cytaplasma ) ;

# (Stratified laminar struct

clear fossa)s nr: #0g { Nuclea alorium 13 pe:
(Pericentrinlar material b pf: 4h

conel; sf: TiU{&

Periphetal dense fil
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1. RS S EMEEIRAY, ik A-FHEE - le RUIME

region, transverse sections of the corresponding lettered arrows (A-

[ Longitudinal section of the acrosome complex and anterior nuclear
E) are indicated in the Figs. la- le] x25 000;

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

. L3 HEY) (Transverse section through the perforatorium) x 50 000;
. TR T4 AT%4Y] (Transverse section through the anterior region of the subacrosomal cone) x50 000;
. BiMAEY) (Transverse section through the nuclear rostrum) x 50 000;
. BiM#EY) (Transverse section through the nuclear rostrum) x 50 000;

2. TAE MY, 8k FI5E 2a YOI E (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) x30 000;

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

3. HEERY), %k G-MIEE 3a-3g HUREYI{IE [ 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. Y] (Transverse section through the nucleus) x40 000;
3b
3c.
3d
3e

3f, KRIMHEY] (Transverse section through the annulus) x 50 000;

. BXYY] (Longitudinal section of the neck region) x50 000;

~N N AW

row N is indicated in the Fig. 7a) x 50 000;

. WPBAEREY] (Transverse section through the nucleus fossa) x50 000;

JEA R L RIAEY) (Transverse section through the distal centriole) x 50 000;

. hEEZR B AHY] (Transverse section through the mitochondria of the midpiece) x 50 000;
. HEEBFAMY) (Transverse section through the dense body of the midpiece) x 50 000;

g. TEIRIEKHEY) (Transverse section through the anterior region of the principal piece) x50 000;
. BEEAY] (BiRHE ) (Longitudinal section of the neck region) x 20 000;
. WEBAY] (&R ) (Longitudinal section of the neck region) x 20 000;

. FERAYI, #isk N35E 74 WBEYIAL B (Longitudinal section of the principal piece, tnansverse sectien of the corresponding lettered ar-

7a. EEEBEY] (Transverse section through the principal piece) x 50 000;
8. KBV, #ik 0. P& 8a, 8b KV E (Longitudinal section of the endpiece, transverse section of the corresponding lettered

arrows O and P are indicateel in the Figs. 8a and 8b) x 50 000;

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

8b. AKEIHEY] (Transverse section through the endpiece) x 50 000,

(Polychrotidae) PN A~ [A] 248 1) T (A B £5 4 A~ R AR
), AR TUATER 530 R RMBER; H—%
MAN TR R SERZT (R 1), #ilhHRESEH
PR FRTA TR (R 1); &S, PEARTF
( Eumeces chinensis) (Zhang et al, 2004), &M W
(Iguana iguana) (Vieira et al, 2004) Fli# FE #iFl
( Tropiduridae ) B Tropidurus semitaeniatus. T.
torquatus (Teixeira et al, 1999d) M| EA AT,
EARRIF AT B R/ PA—B JLEHR 5
TBUAT# STUARZ BE ATUAT R, MiPEAR
T RO R STR A s, L TUA T BEOUE
ETTUA T AR5 DA RS HALL (Teixeira et
al, 1999d; Zhang et al, 2004; Vieira et al, 2004),
b 5 s K 2 BRI R MR —#E, T
AEEA BN (R 1), EICEHRF LN AT
Sr R NEERT, HHBERARFERX, X%
RTEH A B A S5 i Mg b oA B . BERRRL.
BRI MR . BRERMTEFIE MR (Varanidae) BYTR{E
BEAHME; WRMFL (Teiidae) FA B FRAMR
R REHE MR (R 1),

WS T B S LA B ZE IR AR B AR 2
B (R 1. SWBHCHEIFA MR —4

(Furieri, 1970), JURIMiJCErfLassEtR; MR,
FRER M7 AL #9587 R (Amphisbaenidae) R JCEEFLER
2R AR ESTR R FILSEREER, X
PR 5 2 7 B LA EARAE R B R Fb (] 22 S
(&1
3.2 M

JeEsE F RIE AR, R4
ARMZEHEAE Y%, EmAKESE. XEAE
MERIEFERX, BERE. BKEAMEA KK
MRS R F YL RIMEAE (plesiomorpic )
( Jamieson & Healy, 1992; Jamieson, 1995b,
1999), THEABEMEZET B F&ERE X2 A B
18I FRME (Jamieson, 1995b, 1999), b
HEWOE T ARATR T ERX, X—REHRR TR R
B IR o7 B A A TR BT - BE AR MR
(Jamieson et al,1996) ., W5 K ZHELRA K/NAFE
PRI FERX (R 1), BREHHHZEE
BJE BAkFRINE A FRMBBERERED.,
3.3 BTER

Je B o 5 H AT —, M FRHHIER. &
B. FRAREREMR, XBEPREWHERRERN
BE AEHDIE L, #i5HE F ALK SBUE KM
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