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ABSTRACT

Black molly (Poecilia sphenops) and sailfin molly (Poecilia latipinna) are a teleost belonging to Poeciliidae. The sper-
matogenesi s between two species were investigated by light and electron microscope.

The whitish testes of both black molly and sailfin molly were located between intestine and air bladder. The size of testis
was major axis 7 mm, minor axis 2 mm. The testis contained numerous testicular cysts.

In both black molly and sailfin, primary spermatocytes were comparatively large ellipsoidal, and mitochondria showed
a marked development. The secondary spermatocyte was smaller than that of primary spermatocyte, highly condensed
according to their development. The nucleus with electron-dense was round shape and flagella started to be formed. In
spermiogenesis, chromatin was more condensed. The mitochondria were rearranged along the tail. The number of mito-
chondriawas 2 to 4 in cross section and 8 to 10 in longitudinal section. The head of mature sperm was long cone shape
and had not acrosome. The microtubules of flagellawere arranged 942 structure. Also, the tail of sperm have lateral fins.

In conclusion, spermatogenesis and sperm morphologies of these two species were same. These morphological similarity
seems to be an indication of the Poeciliidae.
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o] 5] A =}8)A A (spermatogenesis)S 7ol A x}o]
E 2y Bk o} 550 A M= AR =2
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12434 oel Mz th2A Jelhdol (Wolenski & Hart,
1987). At o g2 HFFo A AAFAAAA LS Ao
oA o] Fo]x]m (Gwo & Gwo, 1993; Medina et al., 2003;
Kim et a., 2010), A4 W] AAA =z Oryzas latipes,
Liza aurata, Acanthopagrus schlageli, Thalassoma duperrey
2 Anguillajaponicax]® EA]el| £3}sl= =3} (Grier, 1973,
Brusle, 1981; Hourigan et a., 1991; Miura et d., 1991; Gwo
& Gwo, 1993), Salmo gairdneri¢} Mustelus palumbesz]
Al E3etA] g FER drelxlt(Billard, 1983
Rossouw & Vanessen, 1993).

A F7HA o] ARG F2 AdeAE s 3A
o FolA] dF=e] gon (Gwo & Gwo, 1993; Rossouw &
Vanessen, 1993; Medina et al., 2003; Kim et al., 2010), |
$AE s ddlg o Fe] AxEAel W3 Q7 (Grier,
1973; Kim et al., 2003)%= w] &3 A A o]t} w3t A &4~ 5}
ko] AeFre AR TR} Tl e
AL vEZE}l 4, 9302 RE dAA
A% AEF9)o) lateral fing m53h3 Q= Aol 7]
Faolch 2ei} delA oiF] A AWSYE 3
7] Wil AepAshe B3 HA S -7 TR HH, F
He| njeZ=eo}l wiy, Awe o 9+2725 23 A
Zke] wAl T2 B AR AATE AR TE Aes
A Z+El e} e A o] F41 Xiphophorus maculatus®] A #1384
A2 b FA o7 AAHAAAA T fARRE Ak B
o] Ak Azte] FRHE 7} epd P o] 31, me] Fof| Feoldt 12
gFz2Eo] FEigle] B sy AolE HloH(Kim et
al., 2003).

meb 2 Qe LAl ek A5y sk ool
Ae AsdeA sk oife) ARG GApe) AT
27} Zpol7k YeAle st 2L 3} (Family)E Hwat
354 54U Foig Az Be 4P Bel 35
o1& AT QlEAE WIl7] Slste] el HAkel Tl
<43}= Poeciliag black molly (Poecilia sphenops)2} sailfin
molly (Poecilia latipinna)2] A=}3JAd A2} A=) m)AM|F
=% A AR AL ol g3te] M= vlmsm
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Aglel] Algd B E-2] (black molly, Poecilia sphenops)
9} Al A =2 (salfin molly, Poecilia latipinna):= Ats4=
A= dFA)e2RE FolE F938le] pH 7.8+£05

2 26.0+05%2] 4% (60 x 45x 45cm)ol|A] oFol&lg]a, A}
44X Fritz-guard (Fritz Co. USA) & Ab2] 94 A AA]
2 % Abgslsich 2e) A3k 2R i3] (Brilliant spon-
ge filter, Tetra Co. Ltd., Germany)Z o|-&3F M54 o3}
(biological filtration) S o] &3}5] 31, == vlhe] el wj
Hge 39 7HAow Usd 8547 AANAG. * 37
< 37 102170 fAAF AL, H el Y5A7d e (Blood
Worms, Hikari Sdes USA, Inc.m USA)S 24 9]¢} &=
5A)e] sh% 208 Tk

A =gn)7t wWy® w4 7] (gonopodium)S 7FA) a1 g
£ 57e Astel Ag ALgsigich

3. AlEX2]

AaE A Z3le] 0.1M <AkbZ-g-ol (pH 7.

10% z=2ERo7 AColA 24x7F 143 F s=2+ &
2 12A7F AAstde. Ethanol 5= A% o= &43ta
xyleneo 2 *3kA)7] & paraffinez xwjsle] 2~3um F
A2 AHE THEe] hematoxylin?} eosino 2 o] 5448}
WAt SRR L Alee BshEn AlsAe
W3 Fds o s AHag AHEF F 0.1M phosphate
buffer (pH 7.4)= A% 2.5% glutaraldenyde=. 4°CellA] 4
A7 B9t AnAE F 5 Fgd oz 2087 29 A
sl 33142 1% osmium tetroxidez 9027 A A s}
9, FY EgHo=m 2087 29 A $ ethanol &
= Ae o= =547 propylene oxidez 2] 3Hslsit). £
vl Epon &3S AHESHl L, A5d & 2bd 7] (Re-
chert Ultracut E, Germany)ZE ¢|&3}o] 60~70nm F7| &
Znbd 98 "rEoe] uranyl acetated} lead citrate® o] Z<3 A
3 & JEM-1200EX 113 (JEOL, Japan) £3}A 50| 4 o =
AT DA e

R

el A SR el Sabe B ok M dAER ] B}

P E v A AR S o8ste] A= w|
w Ade v 2
Aa] Sl BEn)dez AT A9 F F 2F

Aae R ARpAtelo] $1]skar QI 4% 7mm,
% 2mm A= Z)2 AL w1 gl (Figs 1, 2). A

 AFelFe BRI R A I A
o] ol A] ekxr Aang (testicular cyst)ellA] o] Fo{x]w, 7}
Aangd Wl B34A)7)7} 593 YA EEo] Fxka 9)
et A 2] A =7 Folal45 3l o] hematoxyline
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o RA YA FEAE Usich(Figs 3,4). P4e] A
72 B3l wol upel Wkl oz dulA glom vt
A3} (Characidag)el] 431+ Oligosarcus hepsetuse] 7-$- &
A7)l = v, 27157 3, =3 A5 3
7o 2 W38k} (Santos et al., 2006). 2 A el
BT F3A7)9 ANALE] FEShT Ygle AT

F F7hel 2bele Tt (Figs. 3, 4). WehA 2% =F A
& Wl BE AAAE} A Eshe Tl &3]

e

2O

A Az AxEEE
2 QAN ZE vla|A WS- Sty v EZ o= da)
F9ell Exsla ik Al2zkpEd A7) "abrlel v
ER= H)7) A28 (synaptonemal complex)S-o] el )
t}(Fig. 5). =3t A& A$ A= ZE: E9E
gle} o] fARE JelE 72 dsiek(Fig. 6). F 3 =5

=T
A2 RAZE FHoz AN RS 27)E A9k e
ese} 917 sieten], 9o AAWEL o Folzich 53

MEEselehs AEA AA $Esta glgla A
ARz wdsle AR A7) Aot YRS 7
74 dubg el A|ut o]n] A mA| A 7ol HE A o]
Sck(Figs. 7, 8). H x| A3} 3 o Ao &
Aol AIZ|Hoz FAl WAE= A F3F &
A7) e Hdgtez AFastr] A3 F24
A7 A 2K mA 2o A M 22 37} AlAHE |
A Aol L2l W v EZ = ol o] Mz %
2 o)5E i Fo R o] FE et A2A mA 2ol ]}
F23 AAL =7} Febxlom (Figs. 9, 10), 2]
WP QPHLRRE o]Fe] Fom o] A|7]9]
AR 2] MZAF il Fed T v =T e
o] mid &l e Qlgiek(Figs. 11, 12). 13} F F3b
folg AT 4 glolch FAYNE IR A3 )=
Sobe 7 AhA wel BAHGem $1Ko] meta
2~ 4N A== WA= 5c}(Figs 13, 14). Qubgoz Zay
o) vl EEeelole Fol uhel Ahel7} QAR el Aol
7ol g nEZ=dels & Foz A wEA
73$- 5~ 77} (Kim et a., 2010), Cichlasoma managuensis®]
7% 3~8) (Leeetd., 2009)4 22 A& Holch Awe| n)
At g AP F F BF 9+272F o|F 9l
Az Amel ey fFel Hzate] AT} YA
lateral fine] A= 9Ack (Figs. 15, 16). Z71Al 12718 AS=
lateral fino] gJom o] lateral fine A X} o]Fo] W%
Te sod pAshed o 4T =72 Agd 4 o
(Deung et d., 1999). THe 33| o Fol M mA S
U3 vjd S sl 9 Aoz gz o (Deurs& Las
tein, 1973; Grier, 1973; Brusle, 1981; Jones & Butler, 1988),
wiAke] (Anguilla australis)?] Hal= HAme] nmjA| 4% wd
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o] 9+0 F%= 71X|32 9Jo}(Todd, 1976). AR} A =
o] mitochondria®] ejmsl= 54 A Aa}e] o]Fel Ao
g UAE AlFeed 23 9 1 e A
g2 3o (Favard & Andre, 1970). 443t A ape] Fr.3
79 AAEs o) FUFoldlon G2 ¢
v selsel, TRl HAL HAEA shoror] FH
ROl mEZgol: ¥ X BE 8~1077F FE = 91X}
3 AglEh(Figs. 17, 18). 72 FefAde] <l Xiphophorus
maculatus®] 7§ njEZ=golr} 6~7F0 2 HRE A
o2 wjdsl=(Kim et a., 2003) ¥4} v $- §-Absiet. o
2 el fre) AR AR A o) 3 el fi
e Holn] i) A sz AR ola A
o Aol me A} dalel] wehe Aoz
B A S5AsHe o Fel Ag AgA o] Aol A3
Moz o} ukz o] o] Foix|7] wel] Ax}e] 5ol
Ao AR mlEREe ol ol Dok e 74
oz AZEC 722 o] {2l Xiphophorus maculatus
o) 7Ag me] B wP e FRES AP e} B5
o4 e Jehle Aoz deix ol (Kimetal., 2003). Ze
brafish, 41, black porgy, garfish, Liza aurata, Pantodon buch-
holzi 2 Platichthys flesus 52 A =x}¢] FHeo)| A7} ZA)
3}x] ¢kob(Gwo & Gwo, 1993) & E31 Eoizt 4= §l7]
dge] Aabe dete] $EF Zl 911 - (micropyle)
2 Fotel iz AYstel 445 ZHow Leizn
(Brusle, 1981; Kim et al., 1999, 2005, 2007). wa}r] & o] %
o) A4 AReIA o] A ool WG A= 53
Hojof & oz Almgsh

o|Abz} 7ro] Poeciliadr £ &2 (Poecilia sphenops) 2}
A d=1E-2] (Poecilia latipinna)e] Azl AAAA 2 A1 R
AZ, A RAE, AHAE R o] vl T2 gol e
WA 5 siglor] AAHNE By Fo AAE o] AA
7l Amrl YA mEseelote] WAgAS dao]
Fob e P neiFgieh web olEe] AR T
P, o) S wAFEe) o) mzeoke] wjduale
dej el fe) FEA BHos Yzt o e &
o2 ¥RHFE o 50 U FHHd T8 Fabol
shed o] Aape] vlHFask A TPY el 42 o)
s FEAAA ohIm o] F Fake] s S
QA "ol 9w YA 9y T2E wal7) A
AR A o] AFo] o] Folxol & Aoz A7
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FIGURE LEGENDS

Fig. 1. Photograph of testis of black moally.

Fig. 2. Photograph of testis of sailfin molly.

Fig. 3. Light micrograph testis section of black molly ( x 200). Each cyst contains a clone of differentiating germ cells. Various staged cysts
consisted of spermatocytes(S), spermatid (Sm) and spermatozoa(Sp) are compared.

Fig. 4. Light micrograph testis section of sailfin molly ( x 200).

Fig. 5. An electron micrograph of primary spermatocytes of black molly with synaptonemal complex (arrow) in meiotic prophase |1 (scale bar=
1um). N; Nucleus, M; Mitochondria

Fig. 6. An electron micrograph of primary spermatocytes of sailfin molly (scale bar=1um). N; Nucleus, M; Mitochondria.

Fig. 7. An electron micrograph of secondary spermatocytesin black molly (scale bar=1pum). N; Nucleus, M; Mitochondria.

Fig. 8. An electron micrograph of secondary spermatocytesin sailfin molly (scale bar=1um). N; Nucleus, M; Mitochondria

Fig. 9. An electron micrograph of early spermatidsin black molly (scale bar=1um). N; Nucleus, M; Mitochondria.

Fig. 10. An electron micrograph of early spermatidsin sailfin molly (scale bar=1um). N; Nucleus.

Fig. 11. An electron micrograph of late spermatids in black molly (scale bar=1um). N: Nucleus, M: mitochondria

Fig. 12. An electron micrograph of late spermatids in sailfin molly (scale bar=21pum). N: Nucleus, M: mitochondria.

Fig. 13. Cross section of the middle piece in black molly. The middle piece have two to four mitochondriain a cross section (scale bar=200 nm).
M; Mitochondria

Fig. 14. Cross section of the middle piece in sailfin molly (scale bar=200 nm).

Fig. 15. Cross section of the tail of spermsin black molly (scale bar=200 nm). Note the 942 structure and lateral fins (arrow).

Fig. 16. Cross section of the tail of a spermsin sailfin molly (scale bar=200 nm).

Fig. 17. Transmission electron micrograph of sperms of black molly (scale bar=1pum). N; Nucleus, M; mitochondrig; F; Flagella(scale bar=
lum).

Fig. 18. Transmission electron micrograph of sperms of sailfin molly (scale bar=1pm).
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