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ABSTRACT

The ultrastructure of spermatogenesis and sperm in Chinese minnow, Rhynchocypris oxycephal us belonging to Leucis-
cinae was investigated by light and electron microscopes.

The whitish testis was located between intestine and air bladder. The size of testis was major axis 2.3 cm, minor axis
6 mm. Thetestis contained numerous testicular cysts, and spermatogenesis was non-synchronized in these testicular cysts. In
the case of spermatogonium, the nucleus was comparatively large ellipsoidal, and mitochondria showed a marked develop-
ment. The size of primary spermatocyte was smaller than that of spermatogonia, and secondary spermatocyte was smaller
than primary spermatocyte. The chromatin of spermatocyte was highly condensed according to their development. The
nucleus with electron-dense was round shape. In spermiogenesis, flagella started to be formed and chromatin was more
condensed. The mitochondria were rearranged in a middle piece. The sperm was formed by loss of cytoplasm. The head
of mature sperm was a spherical shape and have not acrosome. The microtubules of flagella were arranged 9+2 structure.
Also, the tail of sperm have not lateral fins.
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o} g7, AAHe] P RA 2FF w3 Ak AR]E
49 Z5oA] 59 <o =2 dElA glv}(Kim & Park, 2002).

oubd o 2 AZo]Fo AAFAALS A4 U i
(testicular cyst)el| 4] o] Fo] %)= (Chung, 2008; Kim et al.,
2009, b), 4=d ellA] Asdk AxpE FAE F vkz Al
gz WEEA Z 7MY AR LS 7R e A
% Qlvk(Deung, 1999). A} A o] o] Fof A= F< Ser-
toli Az AN 2 EgpozA AL A=
&} (van den Hurk et a., 1973; Gwo & Gwo, 1993), 143t
AAIA 7V A Z27Ea (intercellular bridge) S 3 Als7 | =
st} (Billard, 1983). =3t A x}<4A 714 (spermiogenesis) %
otell Al 2] A=A ARAHA (residud body)= = FHo=
WdE F Aande] W Zow wiEE s AF AR Ser-
toli A 3z0l] 2J8fA] phagocytic vacuoleo] A% = Az
A3} 29sled A A X} (Sprando & Russell, 1988). A4
yje] XM 2= Oryzas latipes, Liza aurata, Acanthopagrus
schlegeli, Thalassoma duperrey Cichlasoma managuensis 2!
Anguilla japonicax]3 ZAJell E3}sl= =3} (Miuraet al.,
1991; Gwo & Gwo, 1993), Salmo gairdneri, Mustelus palum-
bes, Cichlasoma managuensis, Coreoleuciscus splendidus 2!
Microphysogobio yaluensisx]® FA]el| £351%] ot L&
o] glo}(Billard, 1983; Rossouw & Vanessen, 1993; Kim et
a., 20093, c; Leeet al., 2009).

o Fe] AN AARe) 715 273} Bl we} Hjols

Bl b ofe} 5] JHA zell= A FA 2 A
el wel M2 g2 o)A ez odEA Qv
(Yoneyama & lwasawa, 1985; Wolenski & Hart, 1987). £3]
AP BF7Nel L wol W Aoz deiA]
21} (Bayarri et al., 2009).
A1F7H dubE]l A A el dF A7 47
Foll A o] oA ghovt AWM o] {2 cfol, 4=
gl Abgte] vl o]3]7] wfj ol oFo] W Algte] 4 2
o]% & AA F840l weba] Al gelfellA AHEH
2 A7 ghow Asd FApe| mAF=E EHA A
ke AAEE A oA A] ¢ Sloh 53] Sl o F
o] 7% AAL o3, A el o5k MAA] Fa
AAAF AE7PsA 3L ARAY AR 9 ko)
ojg 5oz A7} s o|FeiA 1 A o> AA
o]t}

mEhA] 2 AFE FHledlA ATl L3hHA obA] A
A2 o] wre A QI -2 eJel =t (Cyprinidag), e ot
7} (Leuciscinag)ell <:3l= wEx] (Rhynchocypris oxycepha-
lus)2 A sz A ste] Baau|7z D3] ES o
#8ted AAYATAL 4313 o] Frte] A gl AR
o) plA 724 54¢ selskust shelek
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X 45x 45cm)ol| A AF8-8)gl o 7|z oke]4~= Fritz-guard
(Fritz Co,, Ltd., USA) = Al=2] G4E A AAIZ] 3 A43)
T AL ol 43 AR AFPYoz B A3}
ek sz vhel el WAET B e Alee 29 7}
Aoz U3H 547 AASAE % 104704 o 27
< FAAFL “‘°1L Ao w A7l e
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22 AHEs] 01M QA8 (pH 7402 =
A% 10% FaoA oz ACHA 24X7t 1A & 5=
+ B2 12417 M- 313 Ethanol 5= A5 o2 s
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A ste] Fetsin| o WA RS 7ol wbE A2
A& RS
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X

(2) AAAN A A=

wapAde)y Ass et Asdeds S99
o g2 AAE AHZE3 3 0.1M phosphate buffer (pH 7.4)
2 }Jj,lél 2.5% glutaraldehyde=. 4°Cel| A 4A|7F ZoF A1
At & Eo 9=g o=z 2087 2 Aﬂ?ﬁs}‘ﬁv} A
£ 1% osmium tetroxide=. 90-.—7P AR, Y 94
ooz 2087 29 A8t & ethanol = *P* o= g
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<& Atgslgla, 933 = zwbd 97| (Reichert Ultracut E,
Germany) - ©]-&-3te] 60~70nm 77 2 29PdH-g RHEe]
uranyl acetate¢} lead citrate® o]Fg M3 & JEM-1200EX
113 (JEOCL, Japan) FapAztsin| 7 o2 A4S ¢
Zapsict

FARALER 7S Alge] A Axs fEE] st
AT A Zsle] wapapiel] Yol H3 3 QA4
Egste] o] YAl AR} vk 7 sk A A&
7hete] g A ZiH 2,800rpmell A 287 A2 st
> ARE B FARAER e Als Al vt
1A 4 eesle] hexamethyldisilazanee =z X]ghx|7]1 &
Ak A$ 4533} cover glasso] =LET A4 7S
A2 B7] FelM Hx3 3 IJEM-6300 (JEOL, Japan)}
TM-1000 (Hitachi, Japan) FAHxzt&ln] 7d o = AJApe] FH,
2x, w2l dukye 2 laerd fine] $-7-2 23l

Aot 2 13

73 Fol i, el Stojoltell &l WEXA ] AAEHA
A& Gt} AxpEn] 7S o] g8te] AT} A=
ohes} 7},

HEXS] AA= SN oz R el Ax}atod] 3 o] 9
sl 9lela =)= A= ¢ 2.3cm, &= ¢ 6mm A=
2 325 w38 egloh(Fig. 1). A4 whaS 3shain
How A A 7 Hang vpdt e RHA)e) e

i

a

AJANZ, A BA 2, AYRA 2, A2 2 A2 5 A
AA| 2Eo] FEF A (Fig. 2). whetr HEAS] 35 A=t
PR A el A FAlell £3Fe1A] ok Foll &3t
o i A Abelel & nlEZ=elobrt wig- A
23] Q& Leydig celEe] 2t gL (Fig. 3) o
Leydig cell->- 3Jefjsty EAoz 5L 2k 9 (vesicular
nucleus), &4 =] 2] (tubular cristag) & zZt= vl EZ =3
o}, op= 2 whet®l WA ZAE 7FA 3 9leH(Chung, 2008).

AR 2710 AL EE & e A el
2~W7F FAE RS, A=A AAL =7 w$ ey F
A3 Qo] #AFEFA. | EZ=lot: o] BEF
3 dsiek(Fig. 4). wdtel] mebr A=A 2 AR
=7t of 7t Eohx AMlZEAU e mEZERohs UM E
of] m]a}ed a8 BTk (Fig. 5). Al 2A 2=
A o] SEE] By AU =T} Fopzon nEZEE
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Fol A7) wtell Ef-70] AAAY e A =RE S
A e v Dert g7 el viEZ=eoke] 47}
AL Aoz ke AN ze ddEHA AEd 33

ARZ A e e o $555HFig. 7). 2T
b QA EE AEDTe vlS ART AL 7

£ uglw Wes) YRHT e Aol B (Fig. 9)
de A4 o $EFeizon, A% Aol prhes U
& AAUEE Bol7)% sy v mEE ol mels) 3
;

AEE ez 3Fe 2o 9ok (Fig. 9). 453 A}
FHE el HA (acrosome)= WARA dgkew,
AZALE A9 Yl B2 AR =S 73 sl (Fig.
10). 2143 (white sturgeon) o] ¢ AH 5ol HAE
BH3t2 9lE £= 9lov}(Cher & Clark, 1984) of -22-9]
AzelRe AT gl Aoz dHA Sl FHRde
5~749] mEZ=e|op} MAHS. It oz nEZE

glopi= 29 4ol Qi 7o) mEoI} Angillidees] o) 7
= 3 A FHe] EHel| Eefqlem Pantodon
buchholzi¢] 7¢- rl=Z=2]olrl 3 22 Loigls 3 97l
7F M2 me] AR Ak 9le 7%= Sl (van Deurs
and Lastein, 1973). dubs o2 o §ie] Aol /e SAH
2 3} #olgl e} Pantodon buchholzie] 7%= 1789t <)
o} (van Deurs & Lastein, 1973). =3t & 7)9] FAl=lo] A=
o)1 Zhmi ofFritt Aol melrh(Lee 1998; Lee &
Kim, 1998).

AR Hui dubdel Aol 7o) A 2
< FAEA] sk AR oS A A} wH 4%
w2 HA] dubEQl 9+232E HH(Fig. 10). o2 o
FEo oAFeME mAATE TSt widE 3l s
Aoz ez o) (Kim et al., 2009a, b; Lee et al., 2009), =¥
Zhe] (Anguilla australis)®] A= H=e] wlA| 43t wjd ol
9+0 +xZ 7FX 2 ¢lth(Todd, 1976). 4 Fol 72 AL =
o met Aol ol Fel wg-g F lateral fine] ke
aglel 7IA . JdE A= ¢l (Todd, 1976; Deung et
al., 1999) MEX]2] Al M= FEEA] ekokeh ey
F<¢l platy (Xiphophorus maculatus)2] 7-¢- g ZX-%ol
a2 ge)e] F2ES 72 ok (Kimet al., 2003).

et Axg FARAER o2 e A3 wEe
%7 18~20um A=l FHolglon FAL w$ gFu
T WEIla e A WEE TR 3 Qs (Fig. 10). A=
o]0 A= =R A7} glo] (Kim et al., 2003, 20094,
b; Leeet al., 2009) & £ Eoiz 4= 17| wiiel A
A wdete] B Foll 91213 - (micropyle) & Fkod
a2 2130ste] $4she Aow oelzic(Bruse 1981;
Kimet a., 1999). o] Foll A Ax}e] FRFelj= 2143 (Bru-
sle, 1981), ks3] (Kim et a., 2003), ]3] (Billard, 1983),
%228 (Todd, 1976) = 733 (Kim et al., 20093, b) 502
theksiet. Al iAol o] =<l Anguilla australise} A
dieffenbachii®] 7% Eo]3}A] mz|Hio] ¥t mokolr}
(Todd, 1976).
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P57 sko} Thapat wAe] AAHES ] FAE ek 4
g AAe) el 94 TR BTk e Ws 2 %
e ohe iz wle fASAE laerd fine 3
B & A 1o T2 AGelsiy) el 7
ewsle] e Wl 2 AAFT]e] Dol Gl WA
AT 9FE P10 Lastel el A Folol
o) of i ofel, Wzle], WhFe] 5 WEA] o]sle] 10%o]
slow] oF Fol Wit nHTFEA MmAYL Faleo] 2
& ol (subclasy el £ Aol TEAe HE A7
7} FAH 0z ol Folol & Aoz Az
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FIGURE LEGENDS

Fig. 1. Photograph of whitish testis(T) in Rhynchocypris oxycephalus.

Fig. 2. Light micrograph of testis section in Rhynchocypris oxycephalus ( x 400). Sg: Spermatogonia, PS: Primary spermatocyte, SS: Secondary
spermatocyte, Sp: Spermatid, S: Sperm.

Fig. 3. A transmission electron micrograph of Leydig cell (L) (scale bar=1um). N: Nucleus.

Fig. 4. A transmission electron micrograph of spermatogonia(scale bar=1pum). N: Nucleus, M: Mitochondria.
Fig. 5. An electron micrograph of primary spermatogonia(scale bar=1pm). N: Nucleus.

Fig. 6. An electron micrograph of secondary spermatocyte (scale bar=1um).

Fig. 7. An electron micrograph of early spermatids(scale bar=1um). N: Nucleus, Is: Intercellular space.

Fig. 8. An electron micrograph of spermatids(scale bar=500nm). N: Nucleus, F: Flagella.

Fig. 9. An electron micrograph of late spermatids(scale bar=1pm). N: Nucleus, M: mitochondria

Fig. 10. An electron micrograph of matured sperm (scale bar=500 nm). N: Nucleus, M: Mitochondria, F: Flagella. The inset shows 9+2 pattern
of microtubulesin cross-sectiond flagellum (scale bar=200 nm).

Fig. 11. A scanning electron micrograph of sperm (scale bar=2um). Arrow: middle piece.
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