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ABSTRACT

Spermiogenesis in Japanese white-toothed shrew, Crocidura dsinezumi was investigated by transmission
electron microscope. Spermiogenesis was divided into 12 phases 14 steps, based on the morphological features
of the nucleus and change of organelles in cytoplasm. The nucleus of spermatids in Golgi (step 1 ~2) phase
were spherical; however, they were changed into oval in the cap (step 3~ 6) phase. Flagellum appeared in the
middle of acrosomal phase; on the other hand, slender and long spermatid head was formed in maturation ph-
ase. The head of spermatids faced the lumen in step 1 to step 6 (from Golgi to cap phase), but, in step 7 to step
14 (from acrosomal to spermiation phase), it turned its head to the basal lamina of the seminiferous epithelium.
The nucleus and acrosome were elongated maximally in step 10. The condensation of chromatin started in late
acrosomal (step 10) phase, and it was completely finished and homogenized in the middle of maturation (step
12) phase. Multivesicular body appeared near the acrosomal vacuole during the middle cap (step 5) phase, and
a large number of them were observed near the Golgi apparatus in the late cap (step 6) phase. Considering all
the results, the spermiogenesis might be useful information to analyse the differentiation of spermatogenic

cells.
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Mo B

EFEES] ArolME YAHEIF T3 AAA
z2Xe zxz F3b@ ARz deEssd(Toshi-
mori et al., 1992), ¢]&13 AAPHe]A-& 57| (phase)
2 37 YelAeh (1) 23} g st A =
A (n) AAN 2= FAA T A LS AT
AAA AZE (proacrosomal vesicles)3} A A (acr-
osomal veiscle)® 3Ad= A]7|ql FA]7] (Golgi
phase). (2) WAL Esh dzte] Aste] wA moke]
2 A % (acrosomal vacuole)Z s Al71¢l F57]
(cap phase), 3) AAXE 233 HAA ez A=
Az wapd, A 2Eg] M Z (Sertoli cell)ol] &J3] A
Ae AARET e G $EEE A7|d HA
7] (acrosomal phase), (4) 2] @A e] gbds] -5
1 veEegoprt HAME FAloz st A
A} 27 (sheath)Z A3l A7)l Ad<47](maturation
phase)ol] ==3lc} (Leblond & Clermont, 1952). (5) o]
Z guey AEzAde dojAurtn d¥e] A=xAd
47 (cytoplasmic droplen)?t g A2 Alxe
AzA2RE fpgezr wpuhel Al7|<d <)@
(spermiation phase)el] o] &t} (Lee et al., 1992). |43
QAN 20 BapA e Feld Al B 54
wils z3hg gk ohie) oleidt Axpie 2AE
E3le] AR A¥F7)E BM3e 7| 2ARE Al
23 Zo}(Lin et al., 1997).

ZHEE) oM, AR 7 A 782 A
AM 2] AP Wzl ZAF ubY (Kurohmaru
et al., 1988; Patil & Saidapur, 1991; Morigaki et al.,
2001)3 FAAM £ 2 A zA 27)3e] W} T2
3 AR AEe) Azl AEdeny oUs
AAe) Azl Feld BRE A% el ek
(Tait & Johnson, 1982; Garcia-Gil et al., 2002). & 3
AME o]E 271 WhHlE =R dhe] AapHe9
7+ A S Qotr iz} gl

A%, AR A2Fe) Al DT
2 5] 2 (Sorex araneus; Pléen et al., 1979), 4 2AF Ste}
M3 (Crocidura watasei, Yasumoto et al., 1992), A}

k3 (Suncus murinus; Kurohmaru et al., 1994), £ %

=

&) (Sorex minutus gracillimus; Heo & Lee, 2001), g
Ay 523 (Apodemus agrarius coreae; Son & Lee,
1995), A8 823 (Apodemus spesiosus penin-
sulae; Lee, 1996), Y543 (Clethrionomys rufocanus
regulus; Son & Lee, 1996), ©¥&3 (Tamias sibiricus;
Jung et al., 2004) Fo] RTHo] glor} AFH3F
(Crocidura dsinezumi)®] AAPHe ] #HejM= obA7t
A AR vt ok gebd A7 AT
AAA o) G e Fohe xS Y 5
He sopum ojsh zelBA] = AAFY A%
Foll 43R 2539 Aol BE sl A Bk

R

2 7 Aae AA%7¢l 49420049 49 30%:
2 3 Al AFFIAAR = A ZA] G5 97
el A, 74 (2004 79 31 7 270Ae
94 el F2] 3P 2ol Sherman ERj oz 74z}
tel Akgsldc) olF AsE AR FA AFH
stw 53 AP gulsled ethyl etherz w4
7] 3 7+ AAY ArzAE AEIGH A& AL
v dgos ANA Be &9 udd e g0l
E0]9)E 3%-glutaraldehyde (4°C, pH 7.4, Millonig’s
buffer) golel Sb wAT Atz Agd Agd=
LR ol F AerAEE W AT F o
1~15mm® TA=Z MAF & oA 3%-glutaral-
dehyde (4°C, pH 7.4, Millonig’s buffer) &-<io] 2A]7F
A AnA stk ApRe) Bt 2AHREL T
g ghel (4°C, pH 7.4, Millonig’s buffer) 2.2 33 A
2sledck AlAE % 1.33%-0s0, (pH 7.4, Millonig’s buf-
fer)oz 247t 1A gk 2] B AL T
olgh gkzo o2 vhA] A H3 o}-E acetone 5
& (60~ 100%) 0.2 2538191, &7t B 2=
Epon 812 &8 o 2 zwlslglch. Zvl7} £
ultramicrotome 2 AR2-5}e] 400 nmzE |45 H
o] 0.5%-toluidine bluez FM3 I F&3in]
AR A 2HRA FolA ARALE) B
Ag #2T TE, 60~90nme] AL
uranyl acetate®} lead citrate £ o2 o]F FHx}

a4
o

=
)
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% =318 A0 (TEM, H-600, Hitachi) 22 %
Zshlet.

2 @

Az gapid] HAE 9o Hepyq 5A
AEAY 2713 Wl 7|zt A AL 127
(phase) 14 &} (step) 2.2 FEH Gt F, TA71& A7)
(1 9 3712 WhHe, T2/ 4713 =) F7]1(4~5
) 7] (6 HE, A7) dA|, A7N(T = 71 (8~9
h F7] (10 shE, A&7l A7l =) F71 (12 =)
%71 (13 B2, o|D7] (14shE 1712 FE3UH
(Figs. 1 ~14).

1. 2x|=| (Golgi phase)

1 et (Step 1)

A A7) (early Golgi phase)2] A 2] &2 F
3o Fee Halz glon, o Ao AAe =
&3t AAA A% (proacrosomal vesicle)7} o2 7§7}F
138 o] A =3 (Golgi complex)ell T4t
Az, M EANNE T4 nEZetEe] A
3 glgitk o= ol 5}7] (chromatin granule)o]
12 A BAFE A Q19w (Fig. ).

2 ck(Step 2)

24 %7) (late Golgi phase)®] FApE2] 3] A2
F8olglem, 3 Al X8 2w AL HAAD &
27} Mz $838ke] HA AE (acrosomal vesicle)E 3
At glglon, dute) dxel AgE o] 9l (Fig.
2, arrows). AAA A= ASHM HArxs) £
1 AR HA4zE HPEZ 29 AA Al
FAE= JAE FAH AXEIE 7HA 1 EE=E
ol7} EolA] glgled, Fujde A 4 I
o] =7 Fx3}3}(Fig. 2).

2. S2ctH| (cap phase)

3 ot (Step 3)
T3 A7) (early cap phase)oll = 3} AgHE HA
42 ¥7} v}x =a} moke] A (acrosomal vacuole)

2 gAstz gk SAAT FAZ 77kl 53t

3, B3R AAHUE 7R v EZseotet SxA
7b Az Foe oA Auch AAEE 9 <
1/6~1/7 A== A3k g)gl.on (Fig. 3, arrows), 3}
el gad zEle A Eod 2gd et
ik (Fig. 3).

4 =t (Step 4)

=x %7 (middle cap phase)?] HAzx FYute]
1/5 =gl A oIqlodch (Fig. 4, arrow). HA £
25 gdoz HAA Bgeldla, A2 HALE}
ARz} 857 AAY 2gg s Aot AHA
Yol 789 e AA| 78] (acrosomal granule)o
45 7] Azsisict AL o}F 7hrteldlE A3
FAA A e glglon vEZeolrt EoA 4l
ot Aol FAA Ao AR m2A FeA
glela @l (nucleolusye] el al-& ¢lAl(nucleo-
lonema)9} 3B (pars amorpha) 2 F3le] F-EH

o] 1sd=t (Fig. 4).

pa:s

5 et (Step 5)

Z o A" T2 FIele AL sprtolel EA
Ag wgstd 2zAe vEgeees o5
w9.on, thEA (multivesicular body)7} ZAH 717k
o] vehdetl Az A5E 71 AAA Hx9 A
A gitEgler, 2 Ax Az AS A
ARl AT T3 HA Ao A F
ojoll 2] Fkorow, stz A HA w2 Ao
AA Aute) /3 =9 AFstn A (Fig. S,
arrow). Adlell= QA FAF o] 1A R
(Fig. 5).

6 =t (Step 6)

=1 %7 (late cap phase)?] HA|xx A=t 172 4
=9} Ag}sledc}(Fig. 6, arrow). HA W] 553 A
A =e)-e ¥l (hemisphere) & sk 9lglaL A 5
=9 Zd AP FEEHGG FAE FHdAE A
Aet 2ZA7L A3 EAska Ui ok F A=t
& g E53 Yelz mejge] AINHE Heh
o qlglen], suel @A Sel EFANA Tl
A s} (Fig. 6).
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3. HxctA) (Acrosomal phase)

7 ot (Step 7)

A A7) (early acrosomal phase)oly Zd A 22
e 9AE $EFo] Rrl FoE HA(acro-
some) & HAISHTh o] A|Z|RE AALFR Wik
AR 7)Aetg dsla QIde AA FHede =
249 FAA, £2A 3 v|EZs] ek EAlsn
Ak AL ok A9} Z Aol E HeolR) = it
(Fig. 7).

8 ct(Step 8)

AA] 7] (middle acrosomal phase)oll= HA7} 7]
Aezoz EEHglon, 252 HZ (Seroli cell)
o) Ayt A e te] o}F shrte] FEdkw 9l
ok wetd AR Z AEAL 8 FHRe oF
84 =, AEAele WEd mele FAt(axo-
neme)7} A3HA =8yt Bgo}(Fig. 8).

9 =t (Step 9)

Z o 489 AA F7de AANES AR
A= AlzEe] NEY NEzAdE vl nEE=z]
ol AT 4 Uk HAE oS ZReizs #e
Aupre o] mEG YL e & A
AZb R g FAos W o A7)y WHE
(manchette)7} &8 3le] 3-& ZA A3 Z] e, A2}
AES) ATAE ToIREA 8% (perinuclear ring)
& Pystgich 9 FPre 9F 2 o o
Ao AAdoz gAQ Hdel n2dl WY Bed

3k Q)= (Fig. 9).

10 ot (Step 10)

24 37) (late acrosomal phase)dl| = RAAA|ES] ™
g2 Jdoxa e A=ge Mz ZFoz ds
AAE Fdz ARG T ESL A 2AE e
o] Hz AR AL G o]
9] NAARANMRE $E5HE B5d BAFAa 1
2 Qs A9} Ry FA E)ETH(Fig. 10).

4. MZciA| (Maturation phase)

11 4 (Step 11)
)< #A7] (early maturation phase)ol| = 2] A

A Hge] AY T&Ho) o, A Lol Fret
Aok B 71AUEA] ol Falgend, A olHFL
% A3 97 (postacrosomal sheath)Z Goial =t &
A ast Fapatoeld) HAEE -F7F (subacrosomal
space)o] A E 7] Al2Falolwt (Fig. 11).

12 &t (Step 12)

A2 27] (middle maturation phase)olA&= <
G Bgel PAs $2= 5 U} B A4
Az AEAL ofo] FolEgl o, 7]3-FA4A (proxi-
mal centriole), 274 (connecting piece), $]&% A%
(outer dense fibers) & A} (axoneme)Z F33HA T+

Baled BAY & AN Fig. 12)

13 ¢+ (Step 13)

A& %7 (late maturation phase)olls A SHR-Z7¢
o) T ne-d 2glend, 2olsl (redundant of
nuclear envelope)ol 7\4\3ell Al FetalAl aslslek
A2 ABAL FAT] FoEAL A resi-
dual body)2 o]z 1} AlzAe 8= AHAAE
W2 FHew olox gt mele] FHFE %}
2 77|19 vlEZCE| el o] Fojal n|EF=rol §
7Y (mitochondria sheath)7} F-23}A] ¢4 248 =
ek A E wE] FHe] I3RS
Bold BAgH oz ololA glglen, npA A2EE
Ax AEAL & Fo ARAMEZ W7t HH3UE
ol 4=t (Fig. 13).

5. O|=ehA| (Spermiation phase)

14 ct(Step 14)

o]&}7] (spermiation phase)ol| A= A 2} 2] G4
57} FRT AT BEch A=EY ALZIE
ol Ae) AANTE Lo, ol B A
e} 9N AAES AR FUye) AT 27
(cytoplasmic droplet)& 21 1%l} (Fig. 15).
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Fo} SRR o)A, AR &3 AFE
Brkel A= *‘4 ANAE AL A
7412 dAAe 28582 shto|dt (Hattori et al,

AR Hd F 4wl AR Elsgeh, o
spgretalsh BERel 2uFE FARAIA o
3 pEe B4 wrh BAL) el o2 EAs
U HA e gAskAE A (Kim et al., 1987;
Lin et al., 1997), A5z £ FAL ol HAAGHLE
=gty Aoz et

QAN He) Fepishe] Qoir, 27 FADA

AN FERAAAE $AFY A FHE FA5R
¢Jor} (Kim et al., 1987; Lin et al., 1997; Heo & Lee,
2001), ©+2F9] A& 7 YERGFE sz 9= (Lin
& Jones, 2000) ol2]8t R4 8% B} 939 oF
A7} 2| 5ol &3t= 2H9 F(Kwon & Lee, 1995,
Lee & Park, 2005)% %72} A3} (Goes & Dolder,
2002). B AFeAE TARAAE 732 A
&, e Ae elge) AxAE fAska sl
7k AA 2710 AR A3 Fefuishs vebigl
oh slah A9 FHd A A7)l ddelA, stebA %
= 8 tho]| A} (Adachi et al., 1992), AA}F&] o} FH= Al
A= vhel] £ ool ME HAF7) (10 Dol 2

2 AR=ged, A%A7de Fas e A
A Zof] AAMEL o] YAA WAL FA
a7 Hid, £ dFelME YAz FRuEEE |
oA 6 DR W et Ahen, 7 R
13 SR = AA# AR Z|ALEes ¥k gl
et

A7) Fdole AFRAL] AAE A 2A &
2935 S, Ao SHEE 2/3 o4 ohAl A,
FAlol| e A BolAhA G| SEHAAE
9w, SR FAE F2 A 2odelw e
139 gon, AN FP3 ¥ Folo] ¥
Az te s Wt (Linetal, 1997) e 7
A weelx ghom. AAMES mes TAY ol
(Kim et al., 1987). A%7] 2 o]& A}7]e _n.r,ﬂEI— A
%%7] DAl A EI} sz WF F TA
moko 2 FHopech(Linetal, 1997). TH& el v
gRHoz s AAe 2A 2o, A% o

B gty WE mofoz wiglch mele o F
o} wimle) gle FHLez AHE oL ¥
3 Bgst 2Apgol= 2] 90°0)} (Kim et al., 1987;
Lin et al., 1997). 2379 Hil= Arz 24 52
31 gtomz zhe me] Fabolw HAF YHE o
on, A A ZAojxm gA4AL $EEHH (Lin &
Jones, 2000).

DI FAANE o) YA, AEL 257, IAF
F SAEAE ZA 2 FE /A7 0152‘41:}
wma) R Qe wde 2H £ ALFH B
2urh A Aztsie, A4 99 A Xééf’l <
3 W3] 2 R SE3F AxReIA AR 23
B]<=8}c} (Lin & Jones, 2000).

A2 AN 25 Aoz Fo| B AAW
e 7o B E xpold o] Yehdel fRFIF A
Ae]EAg e =4 8 7] 2 (Plden et al., 1979). 25
= 10 712 T (Heo & Lee, 2001). Ak &
Bl @ = 4 7] 135Ho 2 (Yasumoto et al., 1992), A}
A= 4 7] 13 o2 (Kurohmaru et al.,, 1994), &
Aol M= 127) 145toe FRENUS

AA YA BAsl B o, B TN F27)
o] AAA 2 AZHE o= Q&) 2A B
o] AT YA, 1 Follx AL AR
A FAHHez AYAEY, o) FHL Fr F7

olz iAol we A ot FRE
FWapE] Abelel gt WHX‘«I A3E EAlsh= )
MEAe] F7Fstad vt = %ai l—?oﬁl A
A=y 24 Al 57}1
F3HA QAAFE HlelH, o] T —EHI%%J_/}
EAA G AA% ohFdt 718 # = %izﬂxj
3 g24azo oz Azt oHd HA= Bl
A 7= Aol dsl, Burgos & Fawcett (1955)% A
A £ B3l HA3 FoFo] ATFolA FEe) HA
A Fa) o} A2 Azjety Bw & 8} glort, Susiet
al. (1972 QAst =i wsst st e FAs
o 2 FFAEE B3 3—112‘411 o] &3, FA|A|
dME PeblAe gAste 2 52T B3 A
AR sxzs} A A=t Z-Hj Aggrezs
Az} A Fot Bu| A o]fo] AL
T 37 STk FA XY AL FAAI} el 2

2
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3o} 9l w dojubw, AL ghelA B G
AhE wolt ool disl AAAAL Al F
$ohm AAY FHe Rt TR welet
3 skt Phillips (1974)% e B AES U}
A AAE el e T AAA Aol FTAA Y
2235 we| YehidA Aztglty B3 3 uk gl
Tang et al. (1982)3 Clermont & Tang (1985)-2 M| 25}
st A9 AP A A8 Bk EA o2
23E 7|98 olFa¥rl 27| AR HAFHAeN
Felsh= AL ukEy o, Lee et al. (1992) FA|A
2RE 2aE 228 348 ALzt o] §
AE Az} g3ete] FAAaLY AT EAO)
AAE Wl ST FA3 HoN HAE A
b »w3t v} ¢Je) 225 Toshimori et al. (1992)
o AANEAL o]EA2E A FA (endoplasmic reti-
culum)-¥8] A E (secretory vesicle)-ZX] X (Golgi
apparatus)- 33| A A X (proacrosomal vesicle)-H A 2}
] (acrosomal granule) 2.2 oo} & B2l FA|-F
A 72 (Golgi-acrosomic granule tract)} XA
(endoplasmic reticulum)-£4| A3 (secretory vesicle)-
FA)AR] (Golgi apparatus)--5-=423 (coated vesicle)E
AR HAHR FREAE oloNx F2el TA-F
B2 (Golgi-head cap tract), 12T AEA| ¥0)|nE7}
FAA S AAA g3 A FAAY FHEAR o
JA= T2l FA| )2 (extra-Golgi trachZ 3 74419
Az =z 7 5gich Sonetal. (1994) A £ FH 9|
ZAA 7 AR BAZ A= e Aoz Hep
A AzAdeA ou] YR AA A7EAe] A
ARArE2 o|4HT FARNLER of4H AFEA
o] AAEHE FUFTGT BAF HF ek HAEA
o] ool Azt AAAZAME FAAL] & &
ZEo] Mz 9AF0e] glo] o]4A X E (transport vesi-
clesyo] Foda}x] ¢tord (Clermont et al., 1994), %7
o AAPA Bl AR £FXTo|, T FolE
TAaxEo] HA =z Asle BAe] A% Aridn
o7 A= glck(Son et al., 1997). Krstic (1997)2
A 28E AAYEsL 2 HAA F3e] JFAH
T olEg FAAY 271 EelAA =AW FAxs
AAAHE FAs, FAA A3 22| A=
sb gl wet AT o8 AR Hel F&

e

<)

»}7) Beka 3}dck Moreno et al. (2000)-2 A 71 A
2] =] (zona pellucida) B8 71557 8k 714
B maE TET A Bulazely dged, A
A zscr AARLE W AL =7t FF Al
ot o] glekar Bt vl gl

gz A7t 28 2 ATl FE F7)(6 el A
Az Fprtolell R} Fr 27| (6 e o2 =
A Fitolell A IAE R, xA L] T He
248 wjg- vefsict. F FAA, £2A FL 2z
o8 PAE FEAE F2 £ESe| 2ol o= o}
ehla, nlg2eaelrl Fd A4 2z FAFSY
ut FxEo] vehtbe o] FAelch & A el A&
A7} FAA A5 FA et Aoz Hol
ZAAANA PFAHE Aoz AR Tang et al.
(1982)& A A7} FEA Q] Aol 7]331H, FEA
492 Aol o]FH] HAsIZHA F94A
A} (chromatoid body)2} dgsle] Folglcla 3130
v}, A L) 7% obR AFaA BEAA] ¢
ok} Krstic (1979)2 A A 28E 2l &% E0)
o8 A7t medx] HEAE Pk, ot A=
A AAPA 29 AFES AAE 32A 9
7154 7W Aoz FAsA

AARYE 27 AANZY @RFAA (distal
centriole)7} @3] Awt viz ol YA|sPHA A==
3 FaRm ojFsle] duty QA=A mr} A
gk} (Phillips, 1974). 453+ F27] ¢ 34
Zq) mel7} 3 Al 2% S A 3
2} A &3} (Ploen et al., 1979). 45 F &= F2 270l
233511 (Heo & Lee, 2001), ¥ ATl AAA7]
(8 hell melrt Falo] AN o2 F AL &
g7} 8 Fukmel 54 ool Agshde AMAlE
XojFEd

a2 %e] Bgoz FAH T EE AR TR
PYAol| 23t JFL Fysh=d Y AVIE v
s, 5253 (Ploen et al., 1979), &4 StepA|
= (Yasumoto et al., 1992), AF&F#3 (Kurohmaru et al.,
1994) & AA 27)elM vehtom, 455 (Heo &
Lee, 200)ol| A& A F7)0] vehd7] Alabste] A5
718 AAEA Fe FAF) AT, & ATl
ANe AAZ7)6 vdehtr] Alabsted de F43 Al
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A

HF JA2 A7l M, FHFHFAE A7)
A7 Azt Aedsate A F)e bk
o] (Ploen et al., 1979). & AT A= FAF7]] 9
Fol PAHQP T, Aojsute A&Frle] Flo] B
Hiet

Ay A S5 AZE ulaste] & o, &
Qe AT $3Y FS AfAHEel ol
Uehte) S8 A deleld FR5 5557)
Azpapee, A 44710 A9 a s Ploen et al.
1979). AFFRAE FAZ) (10 Dl S5 Doy
(Kurohmaru et al., 1994), 5|5+ HAA7|dA L=
S Hggel Padel 230 397 Azshd
olel7)o] 9AB| & th(Heo & Lee, 2001). A%
Ar FA TN ARE] 4% 2700 £3H 7
Az} =) ol d o) &2 e, F2H
o] AzlzA sEtHor= 27| AR E =
(lysine)o] FH3F 3| 2ngo] obzr|vle] FHE sl
E gt mzewloz ufEA $Fo] dejuia,
RNA &4e 27] AR ZelM dofuiA[7t H9
&3} AlAro] AlakERiulR}l 7 &t (Phillips, 1974). 7
R0z $&o| Al AR got T{FE
o] A% A gakst A T w3 sk g
ol A Zo| Jehdo}(Phillips, 1974). &3
AFol M Amd £M2 A7 SEHE S22
AR £&3 AL g £54E RAs
(Phillips, 1974), 42 w712 Moz whisd =
= 98] 7HA 3, B9 Adjadlewiy & B
z57] $gtelgl AR (Krstic, 1979).

ngzeg el A Z7|wACA Azl A
ule] A Bxstz gt AR AL AA"
A RAANz] mFoz A Ae AAY +
oglol=d, o] & ulEZ=eole] FAI AuA=
Z91 A Fe3 4&& g (Olson & Winfrey,
1990).

AR AN AAAE Fte] vhehs Al
Eg] Az YANEY oldel Hedsied, F, A4
AEE EFAol §17] Wil AT 2E A=x9
ol AMEQ Mz=EE Mz o P+
(Ekstedt et al., 1986). o)& 8t AAIMEL] of4 & A=A}

> & A

2|

§ ol

Az ZAe) mek Wzl= A=Ee] Az Azdy
N AETH AHE Aloldl EAlshe wEZxe ot}
e} gh} (Vogl et al,, 1983). =3, HAl9) 2of wsh=
AAME A5} A2E AEsF e A 2F
o] % Fo| zhgshs A HANE ZHEAS
& Fo] Uit 3o REHo=m zhgsted (Phillips,
1974) oj&t Aell= W& g sz HelA sleH,
Ae AzFe Az A= 9 eARE] Sl
o3 Bl (Vogl et al., 1983; Ekstedt et al., 1986).
ol&d7le] M EA A B £BEL HEA
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FIGURE LEGENDS

Figs. 1-14. The process (14 steps) of spermiogenesis in the Crocidura dsinezumi was represented by electron microscopy

Fig. 1.
Fig. 2.
Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.
Fig. 7.

Fig. 8.

Fig. 9.

figures. A, acrosome: F, flagellum: G, Golgi complex: L, lumen: M, mitochondria: N, nucleus: Sc, Sertoli cell.
Golgi complex (G) over the nucleus arranged in circle. Granule containing proacrosomal vesicles (arrowheads) were
distributed all over mature side of the Golgi complex. Mitochondria (M) were scattered in the cytoplasm.
The proacrosomal vesicles (arrowheads) fused into one acrosomal vesicle. The acrosomal vesicle were combined with
the upper nuclear envelope (arrows).
The acrosomal vacuole combined with nuclear membrane began to cap the nucleus. The acrosomal vacuole was
covering about 1/6 or 1/7 of the nucleus surface (arrows).
The Golgi apparatus was located near the acrosomal vacuole. New one acrosomal vesicle is about to fuse with the
acrosomal vacuole. Formation of acrosomal granule (asterisk) began. The acrosomal vacuole was convex lens shape
covering part 1/5 of the nucleus surface (arrows).
The acrosomal granule (asterisk) located in the middle of the acrosomal vacuole increased in volume, and the
combination section (arrows) of the acrosomal vacuole and the nuclear envelope occupied about 1/3 of all nuclear
surface. Multivesicular body appeared near to the Golgi apparatus.
The granules around the acrosomal granule condensed more than the previous step. The combination section (arrows)
of the acrosomal vesicle and the nuclear envelope occupied about 1/2 of all nuclear surface.
All of the granules in the acrosomal vacuole changed into electron-dense condensate, so the acrosomal vacuole became
acrosome. The spermatid head turned toward the basal lamina.
The acrosome protruded above the nucleus. Cytoplasmic organelles mitochodria (M), Golgi apparatus (G), endoplasmic
reticulum (ER), and so on) moved to the back of the nucleus. The acrosome protruded toward the front of nucleus. Note
the flagellum was appeared.
The head of the spermtids lengthened in the Sertoli cell. Numerous mitochondria existed inside the cytoplasm of the
Sertoli cell. Manchette was appeared, and the perinuclear ring was formed. The cone shaped acrosome covered the
front of the nucleus.

Fig. 10. Chromatin condensed around the periphery of the nucleus. The nucleus and the acrosome elongated maximally.
Fig. 11. The chromatin condensation continued.

Fig. 12. The nuclear chromatin condensed completely and homogenized.

Fig. 13. The mitochodria lined to form a mitochondria sheath.

Fig. 14. Spermatozoa being or were disconnected from the cytoplasm of the Sertoli cell.
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