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ABSTRACT

Early spermatocytes of UL wnicinctus are found in claster floating in the coelomic fluid. The spermatocytes
in a ehister form a syneytinm or eytoplastmic mags, bat there are no indications that the eytoplasmic mass iz a
component of a somatic cell. Thiz work suggested that this type of spermatogenesiz can be subordinated to
solitary spermatogenesis in the sense excluding structural and functional support of a somatic cell for sperm
developments.

The zolitary spermatogenesis in U, waicinctus iz different in appearances and developmental details of spern
organelles and stage distributions from that of localized spermatogenesis. The acrozomal rudiments and
centrioles can be observed in the early single cella of spermatogonia and clearly disclosed in the primary
gpermatocyte. In the stage of secondary spermatocyte, the acrozomal precurzor and the centrioles begin to
mowve to each oytoplasmic poles. The polarities of the organelles are attained at stage of spermatids. The
spermatocytes and spermatids are arranged circumferentially along the cytoplasmic mass in which some
amorphological cytoplasmic components are included, The spermatids reveal to be detached from the
cytoplasmic mass into coelomic fluid. It suggests that the spermatogenesiz are progreszsed in support of
coelomic fluid, and the fact tale into consideration that the spermatogenic cally can be in vitro cultured without

somatic cells and with supplements of coelomic flaid.
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FEY AHME HAYL AHAEE] T2 F 7
Fela A=z QA= 27 2@ 72 FAse
7b F2 23+ AR e weE A Ay
M= A (localized gametogenesis)® BAFY] =2 ot
AT QM = 34 (diffuse, solitary gametogenesis)
o7 FB & 4 ¢l (Korschelt & Heider, 1902), <
#Hal g2 dd =47 AYAE Y HHE R
H AU 25 A=z FE FHH=E
WAAE W3 FHe AFE Aoz wad o
22 244 &% AN2s AAzY 7= 9 7)
w9 Az BAE AAZ e Aoz 2 4 A4
9%, GAYE AT 85 FHY Az Wl %
A glR ket AR o] (Platvrereis dumerilii;
Fischer, 1974, 1975), F+5% (E. truttae; Shin, 1986)2]
SRR A A A dEE v glT, Urechis caupo
(Gould-Somsre, 1975) ¥ «X ¥ %8 (Czihak,
1981)e)d 25 o gk 2t o159 A7 B4
A= FUT FRE AAE A BE 2w
deid gl o Urechis coupodt T2 &9 U
wiicinerusold 2 AR HAHF] FAALAA
A9 Aoz BIPozA HAelx Urechisel
s A w4 Byel 25 BAYDAA
A5 Aol bt 258 42 e

Ak A WA AHA 2 Az dEd
Ar A=Zw HE 23 AR (signals) 28, & 2
3 (gap junction)S E3F HEx B2 AZ gl 2
22 gk 5 ARAD (Griswold, 1988) T2
29 4 q1o8 o AN B8 Yo A
52 47T Gk AAE B4 FHAAE T
2 AFe] U unicinetus2] AR HALE AR EE9
SEDE PLEISEE B R R
# ARelen 2 279 TAFE B AA
59 2 BAHA gy o] ARAE AR
mpeha] Az dA"E Aol opdT 2L Y
A g2 Aoz B g4t ol S 3D
B WA £ ANAT W8 B A
$Hd ANz B3] HAD FAe|ow o)

S =F ddd Aoz AAEdenz 12 EAld o
Bte A AdE R usivs} s E3 UvbEe
Z B A L invitro Wl k] olB-E A o] A
Ao A £ HA 45 FAE FAHF =t
= A4 (Palombi, 1979; Tres & Kierszenbaum, 1983)
= Fretak o, U unicinens AHA L2 A 33
S8 7% 2AE 2F5 hvio %ol AT 7
ez A% 4= YoM oHT rae S
w5} %o

Mz 3 e

A7 AR AY AlEdd TEab N2 (Urechis
wnicinctus )= S A2 9 EAkx e BAE &
Qe T ARHen 19 Fe~24 Al
A 44D A=E FERE ed Azl 4
AYAEEL A @ 5 gHeme A% A
Ao S S Ade 222 weh s
I petri dishel] HAAE FAFAY FA7E AHEEE
A AR o Al 24 Bae FE (pro
boscis)e] AH AFelA B F gl om ofF dF
A dsiAY 2 ¥RHoz HdEH: AL B
+ 44l

A= 15~30mle] #7F Aol P F714] vzt
g 4 glo B AsdMe 3z Iz H
7R E (coelomocyte)2t &2 Azh4 A = (pha-
gocyte) W Ao (cluster) 2 HA B2 MEEe] o
G elsle AzEE F% WrlAos BAHe
A 0§32 o1 Azgde oy &
He Hese] FFREG 3H M= FARE A
= J9Ee] BTG B2 2 A¥2A A

2 24 AN EE TEY F slgich

el 27 Axse] x3E A7k AL 4% for
maldehyde40.5% glutaraldehydez. 2421759 123
T T PBSE o7 ®l AFstylot ' 2.5% glu-
taraldehyde®. 24417v%et A2l AT PBEE A
Hujeich 24 TR Azl ABIE 5 che A
550] T4 slomz g FEoh] A4 600
xg2 S 4ARSHT ALHRE 4322 3o
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Ao A4Sy F2 v2H 3 dRE e A=
g, 22 Ay fest g A J 23
UF%Q]‘—:— ]Z-F/‘ﬂi JEJ-TT— 35 ]‘—.:— =2h e A

7t &_4 A /‘B’-\Jﬂ]i{%ﬂ 22k 1% OSOM] 24
o TARAT ¥ A5 9 F2EH o
£9) 24 AR 24 FRAA 4 BAAA
Azbg 27| A5t 100xgz 387 g4 2alsty
ouf ol 276 Wege B o Flx A% 3
A Gert wgemz o Ao daskd LUt
Az obdhcte]E (araldite)dl] ZErjslT 45°Cejs] 4
9T FURaes 2Re ASE F 2aw A9
£ A% 70°C 5 A% ATl $AEL Rio-
hardson® & 2 <3485} ZwFEHM 2 yranyl acetated]
lead citrate®. F B F}43 2 Jeol 1010 B AFHD| A
2 Fgstdet

1-249+ A7 =4 AZL A} =2 A% o
e HE SFeo] L 34 YT ATE
BpE EgEtw gle A B 5 A;‘ET{'(Flg 1), A
AtEe] =79 el ggsigdon gz A9
o Bel® AR o]EY 25 E B F sl <]
F Astef mlATFEZA 1«%01 41 A 22
wdd & e 9y b 24 AYAEEL 2
A dA A Add HAdse 7;1% o = gledeh
A AN EEY At FRAEq A
FAAEE Aeold sl A A= %Jf&o}f% 22
iﬁf“%}%] g4y Ae B 5 gld

4 /‘Mxﬂi A2 ofgheto] E (araldite}ef] uj

n:Eﬁ_I,JP;J

—%ﬁl

w2 olE

"31'} LlEks) syl o4 dA Al AR
=l 7;1% 4 sl (Fig 2). 92 489 3 7}
om HEE e Ax Ao g2 dmH £
e e HE e a8y =27 23 A=t
o]&AA WA (nuclear matrices) S ke A2z o=
A=x Fgd FEEY AExy AdEL FAE

oot FgdnA FF e o] 24 A= E

o] Ak (cluster) WA 244 (aggregate) 2 HA)
¥ g A gy Aoz Ry FH A4 A &
d FHetm slelA, G AdE 2 243 72
Hez AAHR e Aez Bl

olef Ze] A AzkedlA A YA EE] F
It $AAE IR 29E URA B 22
FE AYAE B4 A dubEq 2 vl =2Ete
e Feol A4E EF S T 2R ok
Byd &7 goles = 3 X g o7 LAy
@A $4 AAEE] BEo2A 4 0 B
AZ FAsE] Aot 2 ATl Abggt Ao
A A AR AL AeRddd wE 4y 2
aA B 2 A 5 A ANE A7 AN
@4 % T sty o T = %E (Echiuroid)s]
Sohe A AvE FEs At (22 3
%),

2 dFe e 44 dAe mEd HH, dex
B4 w5 w2 A% 4 40pmE ARt of
2 At &3 A EE AME (spermatid), A E A

Qe 253e] Qo oF BEel A YR
o o127 ssrend #e) =17 2.5umal AZE A
1A, 200w o AU B gsten
AxEe] Rer Ada Y3k = 3AE o/ 77
s FaaAs 249 2R Adee wm
A gAd] #a2ds R =255 7T5x6umel HE
2 Al1AzAEE Az =3 49 2 3
x2.5ume| 1 o] GA-L o F3stT glovt
2 HxzAdedx A8 W gAY EHe] HEE
dUAEE AYAZE Aeste &Y A==t
el AdAze I8 A=z Habsd FEE
47 gspent g% Tl S FRIEE

o rLr

JJr‘ o] $3AE S AR Belx glde
o HA Y 4 ° %ﬁﬂixﬂ% HEE 4 sledr]
Foldeh mep Ax A A=l §F F2
e A2 pdE %M FE A xR e
o] & e disted ARG SAE e Ax

Aol b AFRA Fe Aol e 23 =v
AEe A dutd Assid $AAS 345

Az 485z ddzz & 5 e A
et

rir
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PREgA= g Axd A =Ee o2 94
721 g}% Aoz Bolw A1 ARAEY g AT

i o
I"IO ok,

H¢ e Axs ARez I3 A
zg 84 w7 A w3 9ol AR Fon
2 Amel A% & 5 e AU A% ¥
F At A2REAE A% 4 |7} A=
o @5t fapetm A1 =AE | 2ot Fgpen A
22 A4 D 4% Tt AR EA
Ak wlmele] e WE che £del & #
297 g 3 59 Bl e Aoz 3=y
o (Fig, 2).

2. Hxtyiold g

1) YeAM=

e A7) 3x2.5umy 2 ek
E35la sled MZ ol ZHE glond =23
o] AEslA] g 9y A=<l Aoz FAE g
(Fig. 3). 28t dl2 sigj o2 Hobs] AYME &
e Td AE S AEA] AR Fe: B 5
slglen o £y WA skt 244 2 H
A2 42 grx AxzsExz H3d 5 dgdd(Fig
4). AAz HA 8 £ FALAEe| o] 714 &
Azte =z AT E] AMEqd dEEEF 7
HE £ glglon "o eyl Fr|Rvteze o
o2& 4 414l

2 A1 HRAE

A1A =M EE W2 U unicinctus H 7Fel 4 T
He 24 A=z & 713 =23 vjwd g2y 9
A3 ;1’~_ AE E 4 slddv(Fig 5) A=A
A B 4 oledd Al THE B WA =
7= F7h AL B sldddh Al 1A 2AZES of
F gyt AE AdS AR sksiot Ay
5] $AAE FAFE 9 H]F—EP‘ FH+ 39
el A1 ARAEY AzA2 AT 18] A
T Y 2v JAS5sle A 2Hsyenz 2
dFellAe Adez 2RE il (Fig 6).

2 T75x6um HEY T Axe FFe] Fo

GE Zeo] ¥lmE FL FAF<H i 24
aFe] FAHLE Mz ZHE ¥R 2dse AL

&
]?1 = E%E‘

ki
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Z wald HL 529 FHYP7] (gygotens) £
e 2F7] (pachytens) TAl S FAE B 5 slien A
EAHA 2 0.5~1.5ums] T=Z=e]olr}t b HE
dor ow Afdde AR 9o =7 9 Ay
Bz Ada Adels mEst g AL & 5

314l (Fig. 7).

3 M2ERAxE

U. unicircius2] #H| 7}l 4]
229G AR
G o] e

Sl Ee Azl A=A
A2AmA£7)4 FAfE
A A FZe] A1 FL A2ARA

TEo| &AE Aoz ®eT(Figs. 8, 9). o]} 2
S A EAe Al AR =2 7AE QAE 5

d99 BAelgdemz A1AZAE o 3 et

o4 Aoz wad A2ARARY 3L B
4 w= 7o BHF YA 2o 442
Ao BEF 43R B g4 P slEE=e
P euune Alge F A22As 712

Az Ay o] S8 Ay 2ERAT
DA TS A DR P e 2

Zo vleEmeld 244 W AL 249 9
Ao we Ao FARNG vl AA AW
o] Fo] MEF 28T v Fwd Aoz HAHA
M ZzA F (cytoplasmic mass)2] 3 ¥ J5 7
AFEE B0l ST AT 20l 2ol F
% + 3%t (Fig 8) Al=d A3y =4
wpe WS gge=z Axda
(cytoplasmlc bridge)23 2 4= 4w A3 X AH
"ﬂ/ﬂ AF Sxge] FAHT gl FAY 204e
S 9 iy 428 Up T2 s A

Fe BAo] gle B AAZ Hold U3 g3
A e egolgen Fqe 49 9 ¥29 4
37 A2REAZS AZD F AelE I3 A
4 we F2 (g 8 A, Y S s
A} % A2 A mA 27}

Fo] F2¥ 90 (Flg, 9)
22 He) e A SA A ¥ e
2 %ﬁ Aged 2 72 A
dT ® s 29

st ]73 i’ré}ﬂWE ofed 4t W2
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i
&
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A2A= ]i e 27 25um A= gl A
A= & A= (nuclear vacuole)E ¢ o FEAE g
(Fig. 9). J.LJI» AlFE e G 2440 HH o
T EF =2 o1 pmx 600 nm)e $AFE $A8 A%
AR, & Az 435 A dsht A3y
A A4 Ford we #A} HE Sdez o
FHE oz wad RAEge Felx B9 3
Bl & & 5 slsdct AzARAES A 15
%0.5pme) SR e TP BAH A
=2 FAN B Eddozn FEabeld st
o FHo| A" At Fe] & 5 et A=z
3 ez 24 DA AL T YA 2L
ol iAHE Aoz Relx =T B w2 £ A
1AM ZE AAbale]d HEE A & slg
oH(Fig 10). <|ofe] A2AEAE 9o uef £33
sdem A Fehe A s oz HekEy 3
# 7FH et perinuclear space 5= B 4 ¢19dof

4) HHx
U. unicinerus®] A E7A e Axd = 7Hak=le
o 2E3 AAEEL] A=zd dZN¥t FobAle A
o] 2HTtEen #Heo| rot $EEgeH SAE
F2 U A W #HE Ty nEFzeelE:
& o 33 (Fig. 11).
A z2RE A7) 7R Az dEd¥E
Zetwd Alzbe] Al vhet HXF FobAle A
ez AL T2 T2 A7 Adx
2 AsA AeRE A7} we A% G oz B
e 722 AYE F slde(Fig 1) 2944 A
7 FHof AAE Abeld] Axa dF¥ e AF
=79 ot dAskA o2 ol #HEAEy o
d¥ = F9y 4 724 FHHe Ae B 8l
ek 75 4 2pum)s B2 y=EE A w@A 2
=0 Ho|ela # °“£(nuclear vacuole) 48} =)
wi FFasie A % sigler 9 A
239 DAy A28 & & 995 Fig 1)
A7 she W ¥oIE 9UE e B 4 6T
¥ ow=e Sd 79 AR9 AA AAe
& & glch(Figs 11, 12). o HA S =Z7)& 2
pmx 500 nme| T, perinuclear space W theca®Zay ==

e

2w

2

e e 28 Ju
-

B |

el

i,

AAAD gk o7 @A B FHA L
200nm #1&2 A 3H4 (acrosomal space)S 2+ 2
weldor 1 HF 15um AR ¥ele wF 9
29 Ba w7 S 300mm A Ba

= o 22 e E‘ﬁﬂﬁh sleh. A el <F 10
pme o2l HEL hE 2l 7:4654“? 7]
¥ o 2AsAe v 23S #AE e A

FEH et 2 Axd J2yE 2ol 2%—4 7;1
o2 & 5l AN A9 Axade] ¥ad

A& & 5 sl (Fig 12).

o #
Ak wE A% 4 AR 249 3
A A U wnicinens 24 A E2EL Fd (clu-
stor) F2 27 (agerezaio)® HATHA Lt o] A
AR AAEY ThE FAT 4 g AG ¥
94 o] ABE AMABT |54 ARl
©opIe BAAE R EaAE AT 3
=4 AT FITE AE o PIT Ao
2 4 A8 $E ANIEES 3 LA
pedze F22A LIRA QAT ol
Baaiel ben 24E SARA Ay o
2 Ak A= 345 (localized gametogenssis)
doRaby my oA YA x4 (diffuse,
solitary gamstogenesis) 5 2717 Aoz 328 £
¢lot (Korachelt & Heider, 1902), o] 257 250H U
unicinctus®] AN E HAHFHLZ DHATE AHA
= HAAA Sehe Aoz B o oslgdet ol
2 AASY i e wust Ay ok F @
A4 g 4o Aoz wdd BE, Pt A4
A 457 A FARNE Urechis®) o8 3
Fa U caupo (Gould-Somero, 1975)2F 7A=|& ¢ (P.
dumerilli; Fischer, 1974), Z22]|2 T35 (E. trutae;
Shin, 1986)efl4] ol B £ sledch ez »d
w9 T2 A AT FHAAA Fa oY
3 R BB A A E HYHHE 2
7ol 9, el B35 (Korschelt & Heider, 1902)
v 23} gomz, B AANRE 297
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F oglent o] BY

J':'P U CWPOJ i

wE Mz

o Slent 32 4R oF

c+ m 4 2706 A WG

A &2 ol Al AAZ} EAsteAY o8

B dF2 et B ¢ A4 AR <4 FF

v dAES 2AE WA g A9 ¥aa

Zlel ovarian ballsl]l4] 2AY S ovarian ballS A
B

£ syntm gleme 5% Sols SHAD ¢

AL pIAE his AR (ADE et
v el SaRE dAREoE BRE o
ol e AT BT AWAE FAFEE 4

ety = A E FAde Ad =] G 3l
e Ae e A2z 2 £ gl Aodedt
2 A3 U uniciectus AARA #FA4] 2H H
AxrE FEEA gsrenz 3T A=A
ujef HA3] FIH 5 gl Hql Aoz A4
& 15t U unicinaus ) AT AREA F7 4
EAL gt gre] B 4 glgdd

U unicinctus 2] ARMAZFL A7k F43te &
=M Z (single celljo]r] o] G4z U w5} oy
Held EAlez 2yl FdMxq ARt 7
7] w$ e Az B = 44 o) Ee] A
WAzl FgeE AT o] A7)d Edie 24
a4 9 A4 EFdH B 5 sl 24 3= 0
A 49 FeEHEe A 2 A Ed 9
A5l cell lincages] 4EHE Foez B 4 5l+ ¥
obiel, shbe] A HAse el EAE] 4l
97l WE|det AR E BadA Y 274dE A
FAE7|H &) Mz dAFHAT 37 S 232

Az7]e o2 24bd Az 2dz st A
< A5 Aoz g Az By Add:
Hate A2 A A=z Fet BA ARAM=E

% ANz A2 AA H iﬂ s&5 7o HAR
Ao FE23 £ glgidh W F 7 Al g
sHede] Ak st gt 31101 T8 AL 9
Ad A2 28 99 2Rt 9 2 HE
A o] Tz @Akl ol FE A A x| A
A zz 2&8= 3 GAs4 o] FoA o (Shin, 1998)

AT 2 dAsg o
olet el U unicincis AAPEAL & 4z ¥
B2 Hefe of S Aol Aol slfe=m 7 LAy
AE FAsE | AHEel sl U unicincius 2}
ro) AT AATY HAE A0t w7
G2 AR AL AT B4 BAE TAY
71 H&l A= FE Bchiuroidd]] L8l A2 A4F
ZFZ 5143 o (Holland & Giese, 1965; Holland, 1967).
FHE Fzsty U unicinetus 24 AAM x4 A&
@2 FAsE A7l A1ARAEA Y AR
2] A3 (zygotene) WA= eA7] (pachytens) <A
d Aoz B 4 glgich A2 A0 (mesen-
tery) = & 7444 (MacGinite, 193544 B2
Aoz dEa glovt & dAFdMe 01% FUg
+ fddoh FHE Bepd A1AEZMEES A=2d
27184 HA# st Aoz &4 ,\l‘i’\idr- b
3 g FAsE AVl A2ARAEC e F
F Ml £d (symplasm)¥] sp3tale]e] wjegd St 2
o] & & SR I Ut Frbste A & 5 44
G FTFATA4A ANE 92 22T 4 99
£ A= DA A4 531 990 g
Aoz ugtenz B AFAAE Bet 42d 9
mefl A M ER ] (cytoplasmic mass)"2FT Fhec
A2 ARzt Az e Axwd FARE 43
Heol ¥apeis glglont T Fpabalele s w34 o
Fz27F #FEAER ddetewz M E R (cytoplasmic
bridge, Fiacher, 1975)2. & 2= 44 <)« A
AL me HEY EHE ofF AR LY g5
oz o|FEe AL BolA #idt
ATARAE g2 $57] A A A2z Bl
of FA @ LAY TH 23 vEZ=eet
T AL 717y S 9 55 @42 52 A2
EZAzAA AAEAE " A7
Aoz B 4 sldeh AAEdAE A GAY vz
sted 359 ¥ 3 92 (nuclear matrizje] HAFE
S Al W) AIE ¥512 A2D ) (mas)
o #Arl= w4 Folete 7,3\% % st ol
A2 Zdredst 4 35 9 Axa st 344
o] FF e Hoz B 4 ,\l‘—t ‘ﬂ ol st 242
Az e dste] AAY wldE T 24 AHA

rﬂa

m\l
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FEL A2ARAEY AAEEU A2 HopH T
Al &3 24 AHAEEFR= o dAAE
T FAA ] FrEGUE B 4 glddd d#Hs
A& FFz 29 A=A e FAMEE 35
Az d35= FAF Forezn 27]d9e AHd=x
b o7l A7tem el Hom B 4 gl

A Z (spermatid)7] e M2, 7|5 9@ R A
Ao v=gEd]erl Axd A et ddge
2 a3 e AN S0l g A7 eH
=4 T HAE st v JHH0E
v A7IE B o glddeh ol HEY Zele 10um
Azelgdeh A e B2 s=Aeld AT 73
o] 2REET Adels om 2eld AR A4
Hefet AR Aeldddt AAEL ¥ Axd F

2 Al 2o F 2o HAHY B &
g $A7F slot o]&e | AzzA A
HE 2 AZ viEs 22 7155 ZeAd d
e oF ¥l v e Aoz Bl

At A= YHAE Fete FEAA A
A EARA Az Ferl Haside A
< A =ES FAYe] AAZefs F2 F 7F ;ﬂ
AdEatgd ARt Jlside de dunlsle Aoz
2] 7 g1} (MacGuiness & Griswold, 1994), ¢] =
A AAzd AHAZEE FE 5 A (Simmon
& Goodenough, 1998; Finbow, 1997), & 23k (Tepass
& Hartenstein, 1994) 22]32 M £ 444 (Ducibella
ctal, 1975) 55 A2 FEE Fa <|FelAT 2o
o, ¢|& E3F A4E AR (signal) @5 (Griswold, 1988),
Cat+, cAMP S5 22 A 2 2} messenger 27 W oF
ol 2 (Edelman, 1986; Orth & Boehm, 1990), 78] 7
FSH, HlA~=AZ 5 paracrine B2 2 @3 (Galdien
stal, 1984)%5 0] F2 &4l Foz deyxxn gl
Fad AF8E 29 HAR U unicinctus =4 A4
Ax g2 oo T2 A=y Abzabis A
e AMAE F9FHE g Aoz B 5 5l
o v U unicinctm% 7l = 15-~30mle] =
BB slew Y-y A=Y A9e AR
10,000/mm?37] & ﬂ]ﬂ‘/‘ﬂi% B2alE 4 gl deks
d =z mBopsd AMHE kAol HHM =z FHEL
a4 A 5 g Al U uniciretus -4

AHA 2 EAL A e AME Apeld] ER
T H4 48 AA F2E 2T AFEd et
WA B AL F2 AAEGY FFETA )
A A2a B £ dddd U uniciretus 25 A
AAxEAAS Be ANAEL inviro W o] A
A MPA B o]t AeeA beh(Tres &
Kierszenbaum, 1983} #H:14 gL sE 7=
ARt A 4 Qe Aoz AN 2 479 3
eLA Asiar A U unicincns -4 A X
ARL $AF 5 Rl o 0T 1% A
Zopen A wjkds wge] AW Bt
2 AREG AE A 94 9% 25 ¥
23k wp glet
B U unicincrusE ABE AREE AR Wz
«FEAs B W AEHEE @744 Shin
(1998)2 Ab=brlell 2R Al7ldl 2 Aot A
Hof st A A (storage sac)™] MM FE2E FHEF
3 g4 AN ESE st A=A mjEE 4]
shisl 59 GHE o|F spermballd #ATF 9}
slet WA sperm ballS AR AAHH 7xe
e Jl#ez, Jelm J¥ 3w AEd der
Xﬁ}ﬂr AL FAT b gl o] A7 F|d=t A
7148 24 4 E AT MacGinite (1935)7F
A AR AIAZE B2 AP 5
o B os bl glot Gould (1967) “H A2
Pfolm AYAETS &4 Az T B A7
Husof Sokn v o dloh 2 47 iz
B sperm ballsh #7224 AHHE F444L
ZZh 24 cell lineage® ke ALz AlEFH A
Al sperm balle] 23R A =2 25 FA=,
A7bdl e HH FHZ FlEe Aolg B 5
she Ztget T, 87k 24 A= Jdede
A £ E2A|FR] oo ARdL B oodpe] B2
2 Aiee AR R B o U uniciecus®] -2 A4
AZ B4R SAZAL o497 (dual origin) &
P Roz AERd ol B dr TEAA
ok Boh @ 4 o o84 A48 3T
YT +44 713 ¥ AL deAd dHA=
dezl wib glot EAEA A o] ob] HYsA
yhad =] =] ekeb ot U wnmicincrss] AAAE 542
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Fig, 3.

Fig. 4

Fig. 5.
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FIGURE LEGENDS

A living cluster of male spermatogenic cells floating in the coelornic fluid. Spermatids are yet attached in the cluster,
the flagella bundle (F) can be seen at the circumferential margin of the cluster (erm). x 1,500

A plastic gection of the aggregates and cluster of varions developmental stages of spermmtogenic cells, The agprepates
of apermatogonia (ag) and clusters of spermatocyte (31, #2) and spermatida(st) can be identified by the shapes of nuelei.
= 1,500

At early stage, the coelomic spermatogonia (sg) appear ag a single cell with large amount of heterochromatin, Bar 1pum

. At late stage of spermatogonia (sg), the cytoplasmic protuberances (oc) begin to extend. In cytoplasmy centriole (arrow),

acrogormnal radirment (arrow heads) have been appeared, Bar: 1 um

The miclear matrices of the primary spermatocyte (31) became more homogeneous corrparing with that of previous
stages, The acrosomal precursor (A) is appeared to be distinet. Bar: Tpm

The eytoplagmic protuberatcss of the prirmary sperrnatocytes (21) are rather irragularly extended contacting intirmately
with sach other, Bar 1 um

The developments of the primary spermatocytes (s1) in a cluster are largely synchronous, sometimes flagella can be
ssen af this developmental stage, Bar 1pum

. There iz a tendency that the secondary spermatocytes (22) are arranged cireurnferentially around the cluster or

oytoplasmic mass(em). No indication has been identified that the cytoplasmic mass could be a cormponent of a sormatic
cell. Bar 1. Arrow heads: Cytoplasmic contestions

. The secondary spermatocytes (22) with more miclear vacuoles in mirmber and spermatids(st) in a cluster reveal that the

development of spermatogenic cells in a cluster are largely synchronous. Bar: 1pum. A Acrozome

Fig, 10, In the cytoplasmic mass no nucleus of somatic cell has been obesrved. The acrosomes, flagella and mitochondria are

af a final stage in its development. Bar: 1 wm. e Cytoplasmie mass, 52: Secondary sperrmatocyte, sti Spermatid

Fig. 11, The spermatid (st) iz yet attached at the cluster by narrow cytoplasmic connection. The wacuoles (V) are commonly

appeatad at the site betwesn sperrmatid (at) and eytoplasmic mass (arn). Bar 1rmm. M Mitochondrion

Fig, 12, A gperm with a gmall bits of eytoplasmic cormponents detached from the cluster into the coelomic fluid. Bar: 1pm. A:

Acrogome, M: Mitochondriom, Ct: Centrioles, F: Flagella
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