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ABSTRACT

The reproductive cells in testes of Microphysogobio yaluensis were investigated using light and electron microscopes.

The testis of Microphysogobio yaluensis consisted of numerous testicular cysts contained synchronized cells. Sperms
were full in testicular sacs of mature testes. Leydig cells were located among testicular cysts. The nucleus of primary sper-
matocytes was round and mitochondria were congregated in cytoplasm. The size of secondary spermatocyte was smaller
than that of primary spermatocyte and the nucleus of a secondary spermatocyte was round or oval. In spermatids, the nucle-
us was round and electron-dense. In spermiogenesis, the nucleus was condensed and a flagellum started to be formed. The
mitochondria were rearranged along the flagellum. The sperm had a round head, the acrosome was not found and a motile
flagellum consisted of an axoneme with a typical 9+2 pattern of microtubule.
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7] (spermiogenesis)S v}3 AL FHE= XA 7} EA) 3}
A @) el Wue] FEIFe] fAs A WE
(micropyle)& E3lA] A o] o|Fo]2t}(van den Hurk et al.,
1978; Billard, 1984; Gwo & Gwo, 1993). AZo]F-0] A}
Fno) 39 227 welz FREY xelE olF: Ww
= Re ATolRelA B A HSAT 2] waa
Zx Jdux 9).o™ (Poirier & Nicholson, 1982; Matos et al.,
2002), 2] mA AT = 942 Fx2 o] FoH A1t 9+0 T+
22 7}2 W=be] (Todd, 1976)8} 9+12] 722 714 tilapia
(Bern & Avtalion, 1990) & o] =] w}g} x}o] & H Qo
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BZ AZh Afelo] w2]ZelA| me|Foz A $1A]3}
dem, F-g- G mefih Z7)= vlssh, 3 o] A4
F|Zell A wht A4 7 (genital aperture)el] 7§75} AT
AEz7] Aae] Aad Hele dATA o] v5=3k A4
MEEo] FE3or, Jadst Aang Aelel= ghelr]
8] AlE(Leydig cell)Eo] EA3b, dF Aadelx= A
A7k elekE el 1t (Figs. 1, 2). Ad5o] ghasl A4 el
T Hie] AR ZFSskal e (Fig. 3), F-E24 o= A
2ARANZET A ZzAwE Fd 4 o (Fig. 4).
Aande] AN EES AAdv)d ez BT A5 A
Hze FAT 5 Jdlodt AA=A 2} ARHRAE
2 AANEEE #ZT 4 AU (Fig. 5). ANAZA £2] 3§
274 3um A =o] dFelgleon nEZEeolEd A=
3t Zoll mo] QYSITh(Fig. 6). ARAEA X5 A7 15
um Gz 73 = o] & i en 3 7t
ol wlmEeeohgel EAsld (Fig. 7). T AARA
4o YD AARAZE o8 sHEe] ¥ A
A= #E H{st ek 2 AlzelA] g A
A EABAAL Al 2= v EZ = olEe] RIS
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gt doublets®] 7}A=lg]el outer dense fibers® &l 4=
UL (Fig. 12) PlA| a3t Al 9+2 T2 (Fig. 11).
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1972), 4A}2] (Grier, 1976), ¥]2}1] (Cho & Reu, 1998), 71 %]
(Gye, 2002) ¥ #]2] (Reu, 2008)2} Zreo] AAard oA A
ARA o] ol Fol A Aow vehdeh avde BHT 2
=98] NEEo] AAE o]F2 dxd o AAE ETHEE
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7}=-38Fe] swordtail (Lim, 1994), 3]2}=] (Cho & Reu, 1998),
7] (Gye, 2002) ¥ 412] (Reu, 2008) 53 Zre] A4 9]
AAAEEe FAMee 2l Aoz sl ol
Eupate] iFle] Abt7lel He WA AlEReE & 4 3
Ao M) 2AES Fol7] SI3 A3t Adtdn =
& Erpake] 7 A (Gye, 2002) 2 #]2] (Reu, 2008) 5
3} Zre] AM A} AAGAAIAA Foll olu] Hard Wt
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o2 olgxlti= 1 71 (Burke & Leatherland, 1984)¢} x}o]
7 9l Ao nelg:
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al., 1993), ¥]2}n] (Cho & Reu, 1998), =x}71 (Lee, 1998), 71
27) (Lee & Kim, 1998) % 4]2] (Reu, 2008)¢] A7} 73
dl FEE 7B A3 fARBF o 252l WiAe] 3t of
F(Todd, 1976)2} ©E}d3 9l F-X]7)4o] (Billard, 1983) 2
A3l FeA o] F Xiphophorus maculatus (Kim et al.,
2003) 5o AAF T} A TR =35 AR FE
o HAE HFIA A o5 IR Fxel| &3
A o] o]FofA = dAfoll = AR} T =79} v]sE

=719) i o] FEIEe] wastel ARe] A%

2249 75E s Aoz deA gluh(Brummett
& Dumont, 1979; Stehr & Hawkes, 1979; Iwamatsu & Ohta,
1981). Euiate] Aztw HA S BA31A] ol dj#-&-2 7
ZoFAH FA} el Axp TR A A} =77} FARRE
o] EAllste] ekl whE AXA g3 AAE A
PA71= Aoz stEch
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o o] AE NS AT gglor VHE wee A2
=3} oFAo]F (hermaphrodite fish)Ql Satanoperca jurupari
(Matos et al., 2002)2} =}/ 3} o] <l channel catfish (Poiri-
er & Nicholson, 1982)¢}= z}o] & Bt} A AFHAlS vpA
Akl 71AHE= Z93A)A) (proximal centriole)2} 93
A (distal centriole)2 FA = o] AA|RE Foll whe} FAIA
oA #HAAH w]A 43 (microtubule)> T4 o5 Bl
ok EulRlell A AAle] HEE o REe] HFo]FlMAH
942 729) WA ATHE HASHe Aoz FelHo] 940 7
z2] WAbo] (Todd, 1976)2] 799} 9+12] 722 7} tila-
pia(Bern & Avtalion, 1990) 5-3}= }o]= Wy}

EZR5ES B " AxzqTzdd d5=d A
$-(outer dense fiber)S-o] E-o|3}A &3} (Fawcett, 1975).
Jzze 45 75e Arel PxE AN, dres
Fol Wwr} ARHE AL PR Zow 225 gl
(Baltz et al., 1990). =3t Hw =& WUodrlx] gifxlow
Ads] 284S Folv Aoz 4#A gld(Lindemann,
1996). 7 ZolFollA HELEFo| °J3E u]x]= axonemal
fins2 £t (Lee, 1996), ¥X]7}4}7] (An et al., 1999), 73
o] (Kim & Lee, 2000) ¥ Satanoperca jurupari (Matos et al.,
2002) 59| FolA Bk Qe Aoz Bag vl glont
B A A Zulr} H2}2] 3 Rej|= axonemal finso] o}yl
sz A4e weD ez stelnglen), ox YA}
oz IxE ] Sl A3 Aoz ciEwH,
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FIGURE LEGENDS

Fig. 1. A light micrograph of primary spermatocytes, secondary spermatocytes and spermatids in testicular sacs of Microphysogobio yaluensis in
March. TS: Testicular sac, PS: Primary spermatocytes, SS: Secondary spermatocytes, ST: Spermatids (Scale bar=100 um).

Fig. 2. A light micrograph of primary spermatocytes, secondary spermatocytes, spermatids and Leydig cells in testis in April. PS: Primary sper-
matocytes, SS: Secondary spermatocytes, ST: Spermatids, LC: Leydig cells (Scale bar=50 pm).

Fig. 3. A light micrograph of sperms in mature testis of M. yaluensis in June. S: Sperms (Scale bar=250 (m).

Fig. 4. A light micrograph of secondary spermatocytes, sperms and cytoplasmic bridge in mature testis of M. yaluensis. S: Sperms, SS: Secondary
spermatocytes, Arrowhead: Cytoplasmic bridge (Scale bar=25 pum).

Fig. 5. A transmission electron micrograph of primary spermatocytes, a secondary spermatocyte and spermatids in testis of M. yaluensis. PS:
Primary spermatocytes, ST: Spermatids, F: Flagella, Arrowhead: Basal part of flagellum (Scale bar=0.5 um).

Fig. 6. A transmission electron micrograph of primary spermatocytes. N: Nucleus, M: Mitochondria (Scale bar=1 pm).

Fig. 7. A transmission electron micrograph of secondary spermatocytes. N: Nucleus; M: Mitochondria (Scale bar=1 pum).

Fig. 8. A transmission electron micrograph of a early spermatid. N: Nucleus, M: Mitochondria (Scale bar=1 wm).

Fig. 9. A transmission electron micrograph of spermatids in middle stage. N: Nucleus, M: Mitochondria, F: Flagella (Scale bar=0.5 um).

Fig. 10. A transmission electron micrograph of a late spermatid. N: Nucleus, F: Flagellum, M: Mitochondria (Scale bar=0.5 pm).

Fig. 11. A transmission electron micrograph of cross-sectioned flagella. Showing general microtubule structure of 9+2 pattern. Arrow: Central
microtubules (singlet), Arrowhead: Peripheral microtubules (doublets) (Scale bar=0.1 um).

Fig. 12. A transmission electron micrograph of cross-sectioned flagella. Arrowhead: Outer dense fibers (ODF) (Scale bar=0.2 m).
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