FE13EH 6
2006411 A

O K R
Journal of Fishery Sciences of China

Vol. 13 No. 6
November 2006

NFLEFE T R E BN EH
B2 Zx%, FRE, KEE

(32K KPR B M AR, /8 & B 17 361021

TR | FH 2 5 e B W 2% L AL 8 Haliotis diversicolor aquatilis )5 F M EE IR, SRR, WA MBTHRENEER
9000\ B R IR R B A R S IR R RS 5 AR KA A R AT o 5 8, FER SN T HL —
Lo BT R MR S 5 TR TE R 1A, T3S R T2 2R B T2, 3 A o B AR T A, A% 2 6 5 LUBURDIR
FEREEE, B R S T I TR VA, SRR PR 0 Bl a R RS SR R0E VA, S0 a8 5 SO & 7 3,
MR . R AR, EEkE R BRI A K. BEURE T RAESERARESEWNEL, ST
Hog A R R SR A s i HABRP A T LB oL, [ K 7~ F14,2006.13(6 ) :878 — 884 ]

FHA: ILEL B T R4 BME M
f & 535 :Q959. 212 XRRFRIRAD: A

FIYIRE T RIE S SR A AR AR A Y
M E BB AR, a5 oz sl 7 s 2R e #
VMR . BRI, /1 R A B B A MBI 5 1 R %2 2
MEHHEN T, s R, K
W7 RAEREMBI R E NS DA A SRE! Y, (A
SIS T HOBF T AAR R B DT -0, 3L Rwt
TLL G MR R 5T, 1 4 0 1k B 9 A TE 2 (I
T4 L8 Haliotis discus hannai) §& 1 1% &85 ¥ (1)
BFFT e bt

UL 41 C Haliotis diversicolor aquatilis ) 7&— T 2
ZLE =25 2K, KT 1M EI B o R R E
(BFFE B2 TR0 (B IR T R A I iR i 4
HI AR L ARE . A SRS I LSRG A R Al
HARAHEAT LSS, LUIIRE A M R R BB 7 I
FARIFERET 5T AR B 225 Bk, [R] I RS JufL 4 A
TR AR = SR B Je 2 AR R B RO ) — 5 H R
TR

1 #MR57E%

FUALE AR T 2004 4F 10 H ~2005 E3 HEA
REE M FE . BNERE 17 ~41 g, 2K
5.5~7.2 cm. JEAARF] BCHAE R UIAL 1 mm® 7247
(/N ER, F 2. 5% 1% BRG] 5E 2 h,0. 1 mol/L i 6 2%

Yris H #1:2006 -02 -27; 51T H#A:2006 - 04 -29.
AEWM B EELEXR T E (2002N003 .

N EHS:1005 - 8737 - (200606 - 0878 - 07

IR RYE 1% SRR 5 B, TR - NI R 5K, 21
IR B, LKB - 8800V #8 # 17) A WLUT A,
BEfe gl — el A UE 4L 8, /F JEM - 100CX IT &
T B T SR

2 #R

2.1 FEIRMAR

R, MRS LR A IR A A B 2
MR, IHK R 6.4 ~7.7 pm, 1 4.3 ~4.7
pm. AR, A D B AL, HE b i
KL TR D, B ANEEVNEIR: AR R R B AR S
Hugs, (R b A /DY BB R B T BUR R . AR A%
Ko LT R, K/ K (4.8 ~5.0) pm x (3.3 ~
3.5) wm, HIEIR 5 W A A0 s A% B0 0l 4% ) fts B
s O TUD BRI T AZ IR A B S B 7E
R CERT -1
2.2 WREEHR

R S 0 A A T K 0 3 A S R MR
RIARIIZRE R L 2GR TE, 29 6.1 pm x3.8 pm.
BENRE S ZN R RS R X 2 RO E, £
5.4 pmx4.2 pm. FOTR TR G A AR R AR
W%, B R, UG 2 s A /DB ) TR R 4
FURBE R B R, B RFIRIREEOR, R H

BB EF(1955 - ), & BIBR, FENFAKF=FYHRARS Z. KT LV FTFH. Tel:0592 - 6180616, E-mail: Y _ sufen@ 163. com

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

6

PR 25 4 UL BN T R AR B I 1 879

M A B2 1 R /NI LT B ORI AR
W% R SR L, A — 2 B A 2 ~ 3
M9 + 272 A5 B S AR — 2L R
INF(4.5 ~4.8)pm x (4.0 ~3.2) pm; % EECK,
AR R 2 KO A IR R R B
JE %, BB BOR sl 4R 70 A G Rz R]
LRGSR AR BCN BE s e A CEIR T - 2.3,
4.5).
2.3 REFEEHA

IR J0RG BEA I 22 36 — R R OB 0 50
TR X WAZ 23800 —, MR 7 FF R Z,
FERZ A M. 4 M50 [F 72, 49 4.6 pm x 3.8 pm.
L R T s R R B BUR s BT B R
BEF TR . “9 +27 522 45 B v .
FEiZ I N A TS, 29 3.3 pm x 2. 8 wm; = 58 4% B
FIRZ LI 2ERT L 1% P9 5L 0 H0R0IR (1) S e 68 it
— B RER BRI B, W R A RIS (R T -
6).
2.4 FE4AR

FR GRS B 40 M0 28 58 — R L oy 37 A, TR R
Bz ) AR R 0 A AR A I 1) B o b SR O R
FAAE e O TR R FE B R B A AR AL, 5 H o A

5 M.
241 1 MAEMEE,23.8 pmx2.2 pm.

AT LB RS B R 5E 4 TR U AR . TEAR IR
B — (U FF 46 BT TP B 4 %, 1 5 vp 1
SIS LIRY . MR LR — S alE, IR
RS I A — 3, 0 B O RRG B AR T A D
AT RT L P 5P RV AR B A AT . 58 20 4 L BT 4 1 4
B — B 5 TR . 75— L 40 M RT3 A2 L 5% 5
ez 59U, KBS A —EL 4 2.4
pm x 1. 8 m, SR FORDIR I % 6 TR BUE K
P8, B N R R CERRT-7) .

2.4.2 08 MAEEMETE,23.4 pmx2.1 pm.
TR B ITAS 22 % 10 i F AN K, A BRI
BRI TR AR 1 G i @S o D HULA, B R
BRGS0 R B A R i 2 A
R Z ] PEAS LR B3R RS, 5 — AN D)
HRIE BT 55— A A RRIR . TR B 5h 22 4544
AR SRS 2 AR, £12.0 wm
x 1.7 pm; 72 AN B B G 68 FURUR B A R, IF
Bk R POk, B BUR BN, A
HLF 3 P XA /0 A% 55 T R 5 fd Ty o L A

(BT -89, EII -1).
2.4.3 M AR AD ST, £93.2 um
x2.0 wm. BITIATERI N SIAREIE L, BT 5%
FESE N, XL R TR B AR B A — L 28
o R MR C IR %5, & —21H 5 40 i AH
I, TUUPAR A S 47 B A R, A ey D s
REEMESE ., TR, 291.8 pmx 1. 6 pm. FHH
RLIR G 5T PRk 4, K04 mlA g m 2 i,
FORLIRI B O AN BA 2, (H 5 37 AT 0L 7o B X . 1%
I3 Y SO T, TE AR TEAZ TS, 2 AL
Mgy RCER T -2) .
2.4.4 IVHE TRERBEW ST AL 408 AR —
SN, 212.9 pmx 1.6 pm. BITRAGRE 5 F, 40
S AT, BB %, A& 4R 2 BRI B TR
HEFR I AZ 0 ¥ H S Y I, T R R IR I O T s, 7
TR S TR R 408 iR E kD>
K57 o BB R, BRIR R R T 125, i K &2 .
VR T A% S o i) e R ER 2 ). TS [
FEIR, K/NA 1.5 wm x 1.4 wm; J2 6 F0R S, K TR
YL, BT EEE— N R B AN i 1 1 IR
DX RANKRI /D FEHDIR , BRI, H A R AT I
FETE BRI Y 5. %A SR . % i Ak
FHERAb A H 77 A T RN 5 C BRI -3)
2.4.5 VH H5HENVEME, A8 ETRE A
K. MM R3.1 pmx 1.3 pm. AL
TR BT TR R R, T st — 2
I ETMIN, AR R, K 2K BFDR, 5 1.8 pm
x1.2 wm. %W 46T R, B R,
B MR . AT B IR, R BV F
Woo MJG, REAMLZE 37 2 42 0 40 B S5 i 2 o J 2
ks 7 CERR T -4) .

JUFLA RS T8 AR R T, b k38 B
B3 S BRI -5.6).

3 itig

JUALEURE 7 A R RESRABL T VR 2 SR A 3l A X
FEE TSR AR SR B R K A LA
TEFSATIERORG B 40 L 0 0RS BF 20 K 40 g A S 7
FERKILRE Y, AN R (¥ 08 [ A0 L RIORS £ 40 L P 70 2
5 AR RANKOR, B[R] Z2 3 B S A e
TR R TI—RS 0. REERE
GEVRELAE TV (T8 10 e 0 U Ve 4 i TR A ) 22 4L
DL B A5 S AR S 1T 0 (M U 55 LA 7 T

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

880 OE KA

13 %

3.1 TRIRRIFLRL

AR IIRG T TR K Y RS mUR B RS ) %
DIARSE, 55 Py B G 1 A — s I 200,
TERRAERT 22V R g KD i 2 T R L R
FE /R RIER S T BRI & . B ROE R
RN, TR 22 02 B R R T 43 h v ) B
CHBR 4y A THASIORE ) 2 RS ) A TR S, I T &
VRIS, 22 P9 4 9 R SR B35 0, 25 FE R BT iy
TAZERE— 0 B AT TR, B2, 72 A F Y
FAMIRES. CHRERM, HEmREE R W
RO TSR, B 70 A 40 o gt 2L A7 2010,
7E KBk} 1 Pinctada maxima Jameson )™ K SE2E 4t
15( Crassostrea gigas >"** < k5 EE 41 i A0 52 30 K5 40 g
JH, AR AR B T mUR IR RO R S
HL %5 B A BRTE UKL, AT AT 70 R 40 B R S R &R
HH R T TO0 0 YL TR X 45 R 4 R T 4
Fio Fad 2R S5t W T L AL A RS JR 40 i A BF
MR, EEEUE, F— K
VUKL AE G 20 R 46 23 A I, L8R P 20 A T A ) —
N, T =2 200 B P T 4] L AR TR I X 42 35 gt M
D e eESs s TR L. Htw
., T (¥ BT B SR 70 W 40 B R 25 0 G 1 I e A2
BT I B TAR A 54, RAERE R A Bt 2
1. Frank M Ermnst™™ 845 1, 3% & —Fh 40 B =4
R RIL, ¢ 5 PR — s R R R G T AR
AR AT 5 BIRE A R, PR 2%, /K
KT W RIR, ANV BE TG BCE S5 WA Ay T AR RO,
DR B, K B2 ) B T SR R G B Al o 5 . B
WRNZWL . EIUFLER T 5, 76 50 UM BURL 4 B
i J5 40 PO FTORS BE 40 Bl I8 A, AT RA SO0 82 B i IR A A
A1 A ST, UBA X P B 2% S TR ) &
BRI WA O, T E RS 4 P A Lk = P TR, v /R
PETRD W, B AT F A2 BH, Ok A0 BB B AN TT B
TE BT B TOUARIORE , TH A B T2 BOARORE T [ A B T4
MRS 58S .
3.2 BESEREAFZERITL

JUFLHERE 20 3 A L FE 7, % I A AR R T 2 4T
RAET R, 215 T 1% A G0 FUE Bk s %
PR/ S FE . Walker 2 i, Sh40KG T %
GRG0k 3 25 BORDIR AR 4R R
o & 7 & M U2 ( Babylonia formosae )™ . Chorus
giganteus ™ [FVRE AN NI B 5 TR 46 J5 o 70 1 IR
Siphonaria'®? ff) 4 (o IR 45 J5 o 1t B () 2T 4 4R, T

Ve 42 ( Bullacta exarata)™ . FH 42 ( Cipangop-
aludina chinensis )" Ff 3 (4 VR 45 2 3o S8R 46 A0
MR R [FR IR RK ILALEE RO R
W5 LA BRI 22 5 JUFLBE 7E R 40 B 43 4k 1A 18]
1% P B G 66 ST 2500 R O R 24 < ZOIR ] B4
FURE [ HOIR— R TURE [ Rtk — 8 0k 257 A — = FL
TR XA kGE 77 AR WOk A6 T 5
5 — e 2 i A i R AR, PR e B R Y
WA MR ZREH — 2 REZ M. Max-
well PV BRI 437, 204 5 4 RS 1 MR 22 05 7
AR Ay A2 MR, 1 MORRAERE T, — K
JBTAT AN RE I BR AR A2 36 2 A 2 1B A Y
CHUPR SR D HE T, J8 T AT 7 1A S0 0 880 v 55 A i
Ko JRARRE TR N L T IR GE R 2 2 BORIR
DHRAUER. SMBIRRIELH, BiNg &
KA, 5 2 HOR RS [F] B AR 2 RE IR 2, 1 BT 2
H e vk 75 B Bl TR A 7 T e 2 28
MR 2 —.

TEXG AN )AL T RE A, PR BB S B (0 I 2R SR UK
25, JUFLSERE A8 A% 1T St R AR A Y 8 4, 1% e
R AR 0 BRIE 2, B, B AR i 5 A K
b E K FADIR, X 5 515 Cyclina sinensis )™ s
AR AZ B AR A B AR, 18 5 A R 5 4 A%
BB 25 G 3E R 46 11 C Ruditapes phil-
ippinarum)m,/ﬁ»ﬂ%?ﬁm@ﬁﬂﬂﬁﬁﬁﬂ {096 [0 T8 o K R
FEIRIEL HETE » A PR 55 1A% T 25 B 1B 50
AR 2 A 1 B 9+ 6 9 4 SRR e — M e A [
TR R, 2K, F 852 4 e L T
ISR K, RERIEREE. £5IA0, A
RIS ZR TR S HREKE
AEVIRR, FIE 5REFRT Mz L2 T
AA K Jeth ik g Az A i 46 /s, R T 10
PRBURRAR D B A R T (R A A4 T, B HEHE 58
W1 12 EhBE 71, I ORUE SRS F F A 52 Bl
3.3 ZeRiAMTL

LR RETRERMN L. BES TR
ERBA RS, HEENERERET — MR
o BHERUL ZRAL T THER DR 2 LH
M R NIRRT AR, I — e REE T
TG 77 I fle . ABI ST WL B, 704 I 40 B e 34
TUFLBE A Bk A% B LD, B T I s, W5 A% /D1
K BUWIGORE BEAR P bt 0, e R R B 2, i
WK 2 2 RGO B, SORi A W 5 ) 41

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

6

PR 25 4 UL BN T R AR B I 1 881

B3, I T ELALG , MRAR /D 2K, IR R
H TR R E RS A B ), SR R R TR
W RE A R LA, R B K, U T
5, BARNEM, Gk vk RHEIR, I S ROk &
REARH) AL B T RE OB R R AR B 5 B B
9 0 1 7 BT ORI 0 R (1 8 %
SR — 2 K. TTERS 9 B, gk
AR R R R AL, AR AT A3 JE R 1 12 3 i
HHR MR TR AL S . Rk XA
AR L A W A A A 22 PR PR Eh P (RS T R A AR
., 31 75 i 5 ( Coelo macira antiquata )™ . K ¥k £}
IJ—|\[4]\ﬁi%nzﬁmm%[ﬂ\?ﬂm%[loj\tpEami%[lz]/%%o

it B E KK FIR 2001 B2 44 R F A AR
IR LA, A LB

[1] B35 FES. SRBARMLOBEHMEHLT] BiEER
1991,13(4):547 -551

¥ VRS, RE L. FRRGT OB T RE ST B
10T, sh## 27 ,2004,39(2):26 -32.

BANG L BRE WL BRI S ARER FRESENEHS
ML T, K P=%4#.,2002,26(2):97 - 103.

FEBEIR. KEREHIURS 7 R EBMEMZ R OmRLIT]. K
LR ERBIEIRD,1996.42(2):219 -224.

F£E%E TEF AF2 S A TEHERFEAOTR
[T]. & B K% 54R . 2001,31(4) :501 - 505.

Dorange G, Lepennec M. Ulirastructural characteristics of sper-

(31

(4 1

(51

(6 1
matogenesis in Pecten maximns( Mollusca, Bivalvia > [ T 1. Invert
Reprod Deveiop,1989,15:109 - 117.

WIRF, KTt s IR TR EdENBEMEWNE
LT BBUR RO B A RIEIR0 1993, (6):123 -129.
Thielley M. Weppe M, Herbaut C. Ultrastructural study of gemeto-

(7 1

(8 1
genesis in the French polynesian black pearl oyster Pinctada mar-

garitifera( Mollusca , bivalvia>[ J1. J Shellfish Res.1993,12(1):

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

41 -47.

PAR.FEE. GERRNBERTRENE TESNEME
TR T]. B4R, 1992,38(3:233 - 238.

ME P, LT 1B, BRE T RAENBMEHIAELT].
EY A 91,2002,23(5) :400 - 404.

Jaramillo R. Ultrastuctural analysis of spermatogenesis and sperm

morpholoqy in Chorus giganteus( Prosobranchia: Muricidae >[ J 1.

Veliger,1986,29(2):217 -225.
FrE.REE BE S PERERARE T R RE
RIS HRR 7L T1. KA Y22 ].2004,28(1) :45 - 51.

Eckelbargar K J, Eyster L S. An ultrastructural study of spermato-

genesis in the nudibranch mollusc, Spuirlla neapolitanal J1. J
Morphol 1981 ,170:283 -299.

BRE RS £ 0% SOEMETHBEMENT]. &
BRI 1998,28(2 ) 1283 - 287.

B ASE WEE SO ERE TSm0 R
[T M & R¥EFMCERRES TR ,2000,13(2):103
-107.

B M. IR SR, M, 45, =R 6% TRM A M LR T .

T 1,2003,25(3 ) : 138 - 142.

R LR RESF, % FIRNAMKEILT R — Tk

o EL 1. K247, 2000.24(5 ) :461 - 466.
RELGCEE R LS AAAREE FTRAARIT EE

#14,1999.23(4):12 - 13.

FEIEE. NLALERG A TE AP AR =B R[ T1. i8R, 2001, 25
(55:8 -10.

Frank J L, Emst J D. The fine structure of spermatid differentia-

tion in mussel, Mytilus edulis| J]. ] Ultrastruct Res,1967,20:462
-480.

Walker M H. Comparative spematologyl M ]. New York: Academic

Press,1970. 383 -392.

Hodgson A N, Berard R T F. Slindley D. Comparative spermatolo-

gy of four sympatric species of Siphonaria [ J1. T Moll Stud,

1991,57:309 -322.

Maxwell W L. Spermatogenesis and sperm function ( Mollusca )
[ A]. Adiyodi K G, Adiyodi R G. Reproductive biology of inver-
tebrates Vol. Il [ M]. New York: John Wiley and Sons, 1983.275
-319.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

882 OE KA 13 %

Ultrastructure of spermatogenesis of Haliotis diversicolor aquatilis

YAN Su-fen, JIANG Yong-hua, YAN Zheng-lin, CHEN Chang-sheng
(Fisheries College & Institute of Aquaculture Biotechnology, Jimei University, Xiamen 361021, China >

Abstract : The ultrastructure of spermatid of Haliotis diversicolor aquatilis at different staqes was investigated by
transmission electron microscopy. The results show that the spermatogenesis of H. diversicolor aquatilis includes
following five stages: spermatogonium, primary spermatocyte, secondary spermatocyte, spermatid and spermato-
zoon. Spermatogonium was ellipsoidal in shape and the cytoplasm had few mitochondria, few endoplasmic retic-
ulum vesicles and electron dense granules. Nuclear membrane was clear and chromatin was little. Primary sper-
matocyte and its nucleus still presented ellipsoidal shape or spherical shape;the cytoplasm became dense and
mitochondria became more and larger, and Golgi body developed very well and electron dense granules became
more. The clearance between nuclear membrane was larger and number of chromatin increased. At the stage of
secondary spermatocyte, cell and nucleus approximately took on spherical shapes. The electron dense granule
began to gather at the posterior of cell; the standard “9 +2” microtubular structure could be observed in the
cytoplasm; part of nuclear membrane obviously expanded to form nuclear membrane vesicle, and chromatin
condensed to dense lump. The spermatid was the most complexly changing stage during the whole process of
spermatogenesis , whose characteristics as follows: acrosome was formed from proacrosomal vesicle fused with
vesicles secreted by Golgi body and some electron dense granulse in cytoplasm, and the form of their nucleus
changed from ellipsoidal to spherical, and then gradually elongated and finally became long cylindrical. Chro-
matin condensed in granular pattern, and then turned to home geneous and even higher electron-density till the
formation of spermatozoon nucleus. Mitochondria gradually fused and increased in size and ridge developed,
centriole shifting and flagellar formation, cytoplasmic sloughing. Mature spermatozoon canbe chssified into prim-
itive type,composed of three regions: head, middle piece and tail. During the spermatogenesis;the morphologi-
cal changes of cells are also discussed and compared with spermatogenesis of other mollusks. [ Journal of Fish-
ery Sciences of China,2006,13(6):878 —884 ]

Key words: Haliotis diversicolor aquatilis; spermatogenesis; ultrastructure
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Bl I

LR S0 R, o A L S0k A R B N 2 TR RE 40 MR, R B L B8 5 o Lo R 0 12 3 A URE R A R, R BB R % IR VAT
B G104 R BOR ML ;5 MIUE BRI, RS /R LK 6 IRGURE BRAN M, R B 68 SURM R 18, 7 RS A J [ 3, ol TR B 28 L SRk A
OG8N I, o b TR0 B0 TR 28 9 AN I o T 5 il o Do S S M S B T RD.

Plate 1
1: Spermatogonium, showing the nucleus, mitochondria and dense granule:2: Primary spermatocyte, showing the nucleus. chromatin, entriole and
mitochondria; 3: Primary spermatocyte, showing dense granule, nuclear membrane vesicle and synatonemal complex;4:Showing enlarged axon-
eme; 5: Primary spermatocyte . showing Golgi body; 6: Secondary spermatocyte, showing the chromatin and mitochondria;:7: Spermatid | , showing
preacrosomal vesicle. mitochondria and chromatin: 8: Spermatid II . showing preacrosomal vesicle at anterior of nucleu;9: Spermatid II . showing
the proximal entriole at posterior of nucleu( The legendsare the same as those of Plate II ).

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

PR 2F % JLALEE T K A AR A

YAN Su-fen et al: Ultrastructure of spermatogenesis of Haliotis diversicolor aquatilis

R I
1 K520 0 03, JR 22 FOAL A5 M Bk 2 RS 40 IR T 3 7S R0 TP R 48 R C 105 3 A AR IR IV 3, 7 T T
T FRDR A B R rh BLEOR 54 - F ARV 3T, o8 BUARE KR IAZ 5 0 T A0, 7 kB BL 45 #0560 46 T
Y] TR HAL B R
A= TR AX: 3225 C: 0 AT 5 Ch: 38 5T DC: 33 5 0ok s Dg: B2 WO F: M1 85 G /R 25 1 M b 175 N: 4B i
1% NAF: 1% 87755 : NMV : {216 NPF - 1555 : Nv: 138 PA: BTT0U{; PAV - 87 0 {4 28 PC: T3 p0ohi; P 11 G0N B
Y6 ; SC: RS> B4 14 Ss PR EUKG B IR S« I T

Plate II
1:Spermatid II , showing axoneme and mitochondtia at posterior of nucleu;2:Spermatid Il ; showing proacrosome and cyto-
plasmic handleC  );3:Spermatid IV, showing subacrosomal space cylindrica nucleus, nuclear vesicle and mitochondria of
middle piece;4:Spermatid V . showing the acrosome and cylindric nucleus;5: The longitudinal section of sperm. showing
structure of shead and middle piece;6: The longitudinal section of sperm, showing nucleus middle piece and flagellum of tail
A: Acrosome; AX: Axoneme; C: Centriole; Ch: Chromatin; DC: Distal centriole; Dg: Dense granule: F: Flagellum; G: Golgi
body: M: Mitochondria: N: Nucleus; NAF: Nuclear anterior fossa; NMV: Nuclear membrane vesicle; NPF: Nuclear posterior
fossa; Nv: Nuclear vesicle; PA: Proacrosome; PAV : Proacrosomal vesicle; PC: Proximal centriole; Ps: Primary spermatocyte;
SC: synatonemal complex. Ss: Secondary spermatocyte ; SS: Subacrosomal space
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