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AM A o} FQ Cobitis striata®] Bt 39 49 7151 7 Fulngdo 2 Ayd gy g
O ER LS T Fohe FAAL LS e e AP os TAE Qo ALE HAoA
© 5343 T3 T Z(network)E BTk C. striata] FAE AA VL o] $308 BB E T3
A 4% ¥ (anacrosomal aquasperm)o| ¥, 73 o] 8 & zh=th ZHL o7} ¢ 0.8umo 2 A] o} =
ko, ringR g mEZ=alolr} 5~87) £ ARE ugs APl 942728

Bolo 71 &(fin)e] RlE 53 & EQh

A =

u] 28] 3} (Cobitidae)d] &t 71E8FH&
Cobitisol fre 7839 waddo] del £¥ste
2% o FEAN A FTude 9% RuHAg
(Kim, 1980 ; Kim and Lee, 1988 ; 7 - 7},
1993). 2 7k Hl E3/M e A& A8 &2 1
9} o}%2 Cobitis taenia striata 2 7] A} T H 3}
Ao (itH, 1936), Kim(1980)2 $-zjvta} 43
AolA 2ETE VISP a, 2 F oo A B
74 HE 25 ofFolely] Boe Fo2 B
3t Aol B9slittn ® u g tHKim and Lee,
1988). g+H AR = 370 2] RS Cobitis sp.
L, Cobitis sp. S, Cobitis sp. M. 2 T Este] E o
2 ARt o ITHUIEE - K, 1989).

Y o] 28t CobitisE o} i E3ho)] A
S gl L eld £ X A FUSo] YRR
2 7299 1 7beT A% 3o} gA2ol g
Z 284 z2AHKim and park, 1992, 1993, 1995,
1996)7} o] £ Atk T $7] o & Fao} T2 U
A vzgeel #F B B} o] FojA
N B o ATEE 58 BAA P& 2R

2R AL ohyet 259 FAVAE 24}
SHed) 468 £72 o] $5 1 YtkBaccetti, 1970
; Jamieson, 1991 ; Mattei, 1991 ; Matteri and
Thiaw, 1993 ; Fishelson et al., 1990 ; Fishelson,
1995). 13 mlF 2] 7} o] ol Yol A& Acan-
thophthalmus semicinctus(Jamieson, 1991)¢}
B 2] Misgurnus anguillicaudatus($ 5,
1993)ell M HAte] vl F 27 RO S B
Cobitis; o) 52 A4 9 ARl B A7E A3
A & AFE Cobitisss o] Fo 4] A E 8o
B 2AL AT dB o2 NA Cobitis striatal)
H2st AAY vlATEe] 2ALE Fole] o] o
BT ANEL N2ARE A @

Az W

C. striatae A7 £ A5z JAF &
&H ddidlA 19879 59 EE 1995 8¥ 7%
Z(YE 5x5mm)E A G AAE 10070
A F 8074 A = FEAT A 2AL 20/ = AR
17 ZAbel Ao olE9 YL EE %
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A 9
3 10% TaRAd P FAE AW alco-
hol series2 @4 A17] &£ Lutz] 9l paraffin X o)
H oz ¥ul3tg . Microtome(Reichert Jung)S
o] &3t 5um®}t 7um FAZ X E F Harris's
hematoxylin®} alcoholic eosin©. 2 o] =4 A3}l %]
o ddE FE2 FEdnH(Nikon SE)2 2 &
Z% ¥ 238 384 v 4 (Nikon Microphot -
Fax)o 2 #<ol3trh F=lo] R AzdAn A A
#FE A3 AP E oA FES MS2222 nF A7
¥ A28 AW 1~4dmmA7)| 2 R E ¥ phos-
phate buffer(pH 7.4)<] 3] 43} 2.5% glutaralde-
hydedl] 1~48A1F AP At AnFd 4
ZZ 2 phosphate buffer2 A% & 1%
osmium tetroxideo] 2A]17t F 13 A7) 11 graded
alcohol series2 ©4-AlZ t}. Epon 8128 o] &3}
o 2z} A EE ¥udln Zuvb47)(ultramicro-
tome)E o] &3ld Yx}A o2 FulAH (semithin
section)Z 3tATH. o] & HHE L thA] 1% tolu-
idine blue® G M3l FetAu|A o2 13 AA
% & 29} H(ultrathin section) 2 3+Fth. o]
¥ Yl Y H EL uranyl acetated} lead citrate 2
et E3A 240 A (JEOL - 1200EX)2. &2
#AAT. FAAAE N A H B2 ) MS222
2 vHAI] F A48 AW 1~4mm 2712 e}
posphate buffer(pH 7.4)°l 3|4 A|71 2.5% glu-
taraldehydeel] 1~72A]13F A% A7) ¥ phos-
phate buffer2 A% t}-& 1% osmium tetrox-
idedl] 221 F P AIZ T 2 E 7 YA 4 23
£ < graded alcohol seriesE o] 83t G4A17]

& ZAFl o} (isoamyl acetate)ol] HFA| 7] F
A3} CONA FAN AZAZYG 2lzxd =&
2 gold2 FZ(coating)A|AH FALHAHW T
(JEOL JSM - T330A)2. 2 ZA}3}¢ o}
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Plate 1. Developmental stage of testis in Cobilis
striata from Korea.
A. The testes are elongate form(transverse
section). X 80. ; B~ C. The testes of the lobu-
lar type, which is typical teleosts, are com-
posed of numberous lobule, and these
seminufeorous lobules are composed of semi-
nal lumen(seminiferous lobules) and cysts con-
taining testicular cells of several developmen-
tal stage. Arrows, C, cyst ; SCY, spermato-
cytes ; 8G, spermatogonia ; SM, spermatids.
X 200, X 500. ; D. Spermatogonia. Arrows ;
Sertoli ceiitSC1 X 1,500. E. 1st spermatocytes.
The 1st spermaincytes of same stage are con-
tained in the cyst. X 1, 500. ; F. 2nd spermato-
cytes. X 1,500. ; G. Spermatids. X 1,500. H.
Spermatozoa. X 2, 000.
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A 10% x22ddd 2P E P2 E AW alco-
hol seriesZ @4A17] & AyrAQl paraffin Xl
Wo g ¥ojslgdtl. Microtome(Reichert Jung)$
o] 83t 5pme} 7Tum FA 2 A2 F Harris's
hematoxylin®} alcoholic eosin©. 2 o] ¢ 431y
o daE 2L 3Er A (Nikon SE)e 2 o
23 ¥ 23§ #8973 (Nikon Microphot -
Fax)e. 2 #9335}t Fale] ExAxdv 33
#2E A3 AYE A FE5S MS2222 up A7l
T AH2E A 1~4dmmAY 2 R E ¥ phos-
phate buffer(pH 7.4)°] 33} 2.5% glutaralde-
hydeo] 1~48A1zt AnAF Azt Angdd A4
Z 2] &2 phosphate buffer2 $A3 12 1%
osmium tetroxideo] 24|13t F 13 A7) 1 graded
alcohol seriesZ &4A|Z]t}. Epon 8128 o] &3}
oq 2t 2 E& Eujstn Z9AE 7| (ultramicro-
tome)E o] &3] YA o = FulHH(semithin
section)& 3t} o)21 g BHE L t}A] 1% tolu-
idine blueZ Y23l FEHu|A oz 13 AA
3+ ¥ ZubAd HA(ultrathin section)g 3+ t}. o]
3+ 28t ¥ E & uranyl acetates} lead citrate 2
A3t ERAAE 0 A(JEOL - 1200EX)o. 2
#EHAT FAAAAY A H BE-S 9)8) MS222
2 oA F AA2E AW 1~4mm A7) 2 Ze}
posphate buffer(pH 7.4)o] 3 A A7 2.5% glu-
taraldehyde] 1~72A17F A 14 Aj7] ¥ phos-
phate buffer2 +Alg t}& 1% osmium tetrox-
idecl] 241t AT 2 Y 4 P& 27
E-2 graded alcohol seriesE o} &3} &5A)7]
g F4kQlol ¥ (isoamyl acetate)ol] A EAJ7 %
43} COoNA dAH A=AAY dzd 2FE
< gold2 F A (coating)A#A FALH & v 4
(JEOL JSM - T330A)c. 2 ZA}3lg ).
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Plate 1. Developmental stage of testis in Cobitis
striata from Korea.
A. The testes are elongate form(transverse
section). X 80. ; B~ C. The testes of the lobu-
lar type, which is typical teleosts, are com-
posed of numberous lobule, and these
seminufeorous lobules are composed of semi-
nal lumen(seminiferous lobules) and cysts con-
taining testicular cells of several developmen-
tal stage. Arrows, C, cyst ;: SCY, spermato-
cytes ; SG, spermatogonia ; SM, spermatids.
X 200, X 500. ; D. Spermatogonia. Arrows ;
Sertoli celllSC). X 1,500. E. 1st spermatocytes.
The 1st spermatocytes of same stage are con-
tained in the cyst. X 1, 500. ; F. 2nd spermato-
cytes. X 1,500. ; G. Spermatids. X 1,500. H.
Spermatozoa. X 2, 000.
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171 ¢ 243 BHcommon sperm duct)E A3t
oj(Plate 2. K, N), 2 EREA $udH% HE
3 A v =44 F(urogenital pore) L ZA FE
o] Zukol x| 3HA Aot

2. HMa-o wenty

BAEA BB ZA F2 7I(multiplication
stage), 24 5@ 7] (meiosis), & 2} ¥ 7} (sper-
miogenesis) 22 UE & YUt SV« A4
M) X (spermatogonia)7t f-AHE-<d (mitosis)E &
sty 1 47 FAHE A7 2A 27]9) FEARE
= 239 Atk g3} AL 7Hx & A Eo|H(Plate
1. D). o]& & A ¥} 2N Aok S FA
A Bk AV E A FLATE 14 Z A
S (primary spermatocyte)2 = 1 tHPlate 1. E).
13 ARAZE 13 Z4FD(1st meiotic divi-
sion)of] ¢]& 22} A 2 A E(secondary spermato-
cyte)2 B &, o] 2§ 23 H BA X 13 A 2A
TRt} ZFgickPlate 1. F). A&8A 23 &
< (2nd meiotic division)o] dojvt A Al E(sper-
matid)2 ©tHPlate 1. G). o]2| & FAEE F A
o] MY AL FaA FH(head)st FH(middle
piece), 18] 12 m(tailZ FAHE FAE A&
5 o] Ztt}(Plate 1. H ; Plate 3).

ay AN A EFE Bre 45H
A Fage] BReA N2 HAEHA T, FARX
U AAE AT Y AAAEE X3t 3
' o] REAAA A2FgATE FH g4
thPlate 2. I~L). Ztz+e] X3 gle A E=
WA £y} v 483, FAAY) G ol 2E X
o] A A& FAARA g2 REA FHUR
o} S & A 3lsitH(Plate 2. M). A4 W7o &
Bl Wl a2 E ARte] go) F7MESFF 214
AS gAsn QY 2g2A S 447t AoiA
zoly 2L oL AXA H3, A&7 77t
S5 2 o] 23 A g Aujo] HolA M2 &,
i lo] A BT R(network)E HAEA Aok
(Plate 2. L~N). o] &} o] AAlA]7]e] B AE &
2o AR S A odon ¢ A9 A3
ere wiR o (Plate 2. L~N) 27 A%e) B4
& u&3 daaAY 5PN YAHAEE
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A e o] ofF #el EAstn AU
(Plate 1. B). 2 X3olA A Fade] WA
o2 v2d e AW dE d FPBRE S
o] 7Z+tH(Plate 2. N).

3. HXe 7=

SH(head) : ¥9] A7+ F 1.7umol 73
(spherical)®] A€ E 7}x 5 Utk A M EAM A
A} ¥ e 2} 4 (spermiogenesis) F¢tol] 3 A THE-of
= A Al (acrosome)7} E)3+=x] ¢k gkcH(Plate 3).

A M Xoll = 4] 24 AAl(centrioles)7} &
g 2 3 3t FAaAE YA He] do3
=2 A2 A (distal centriole)2 Slof HR o] 7| F
(basal body)& B4 &™), 3 (long axis)d] 43
3HA §x &g tHPlate 3. A~C). Uo#] 3i}e
ZA 2AE Holl 7H7E X F EFH LAY vz
9 2y ok 20~30° BT AX e SFHEA
(proximal centriole)g o] F%1tHPlate 3. C~E).
aEl 3 ol F 249 FHAAE Ho] dF o
Eoj7bA SF Wl F9<Q & F(basal fossa of
nucleus)dl] $] X} 3t tHPlate 3. D~F). ]2}t &
Qo e vEZc oty FALA, 21
Hre 7|87t A =Y RE Fe nEZE
glolE e FALA 21 Axze] HRY F&
Hol| Ao g AlA=o] FAH cytoplasmic col-
larel] §33ted 23t A HPlate 3. E, F).

ZH(midpiece) D} 122|(tail) : FH cyto-
plasmic collare Zo|7} ¢F 0.8umel ™, A XA #
(cytoplasmic canal)l] gla)A FF o2 &5
deod, 5~8749] ringm o] vlEZ =g olrt X
=) cHPlate 3. E). HEE 9%49] o] F nlad
(doublet microtubule)®} 2712 F4lv] A (cen-
tral microtubule)2. 2 F4 ¥ %AHaxoneme:E
T3t AP A 9+2+F U A ch(Plate
3. F, H). £% A+ #2e %Y (plasma
membrane)o] A2 g Aol A== AP
=7 2 (fin)& #aE A ¢ariPlate 3. E, G).
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BEol %) BaE $AEY guppy A F A4 &
o BATRAA 97t SHo] AP AL
e A9E dov dwdez B, ¢ 1og
745 o] gl Nagahama, 1983 ; %4, 1987).
u] 122] 3 Cobitidae)o] ¢l C. striata?) AAE
g AZolfel AL vl AZ H, & $4a
oz 7450 Uk o458 FaE e F
P4 lovhe 1rez 2Rl T 44T
o g2} 7hen AA ARHRA Fo Bolx 2
Aol 32 AR W) 2eln 2 gae) A
2E A% §Fo R AFE JtEoA] Sy
SER SRR FESIEP LT IS 1
olzA @t dutd oz RYE /A= ol FEH
dlol ol & Fash Realrtolo] Haieto] 3)
o] o] Rl a7t vids A=rl(F#EA, 1987) Hd
7} gl C. striatays A A7} A 73go] 23 ol
it

C. striata®] M43 Aihes 8 SSEAS
7HE AAAER TR JoWA FERH S
2 YL A e FES ALFeE A
Ao AAA7) e 7INEFE Fire FaGol
ME ALY EFAa, AATY FAE 43
I e AAAEE TFE e Ego] AXH
A gde Bl R F AL MEE] W
gl e} Fade] Aol oA A2 §,
o E o] A FATZ(network)E FAsHA H A
t}. C. striatate A42E FAST Yv F4LFo|
# 33 (anastomosing network) =& EA| A
(branching network)& 3t glen, A42H S
TAzte XA BAlY BAE AU A
d9 Y7oz wEsH 2 ddxs A4} oy
3} A 4 9] M3l= catfishQl Parasilurus aristotelis
(Fishelson, 1995)¢} Carassius auratus(Takaha-
shi and Takano, 1971)Z oA B g At} A
o] vjzEgch AAEAH] 4 YA T B
¥ w29 C. striata+s= lobule¥ o] A A X
H] =+ A & (unrestricted spermatogonial testis —
type)elgtal & & e ol s FUM X v =)
L 29 o FollM e drh(Grier, 1981 ;

Billard et al., 1982). ¥ F YA X33 & Poe-
cilia reticulata S B} &3 M= H Atheriniform
o FAMT detvte Bz JLAZI B
FHe Ao FBREAY o] 9oy
oA 98 FAe FF2TY WPz W
o] #3AcZ wiEHe EAS A2 UG
3. e Grier, 1981).

C. striata®] Ay B E o] o] F(Jamieson,
1991 ; Mattei, 1991)¢} vl 7IX] 2 FH 9} &L
FH, 283 n 2 FAEH YAt At &
2 %1 TumAV|ZA 98 & 3w glon A7}
EASA e EA S BAT) o33 o A&
T4 0] 3228 3} o] {2 Acanthophthalmus semi-
cinctus(Jamieson, 1991)3} A9 4R st¥ytt &
8] o] Mo A7 2R Fe e o
29 oA FAA & 5 e AR HAglol
% 2 |3 5 &= anacrosomal aquasperm type
o2 484 UrHJamieson, 1991). A Foj Fd
AAX HAe] FA o |FE= g FEZA e
@ ¥(micropyle)e] EA¢t DA BAL Utttz
3 Pasteels, 1965 ; Ginsburg, 1968 ; Jamieson,
1991). & 3 Eo] gle AFde e 589 +3
w3 ol 2 A A7 <o) plasma mem-
brane€ #F 3t FHITE 317 JAMe 3
el Agio] FAE 7HA 2 Ydojo} A ¢ G &
£ 71Al & o] FoA & plasma membrane & ¥E
g dagle] dEE FalA A7 FHH 0714
FA 37 W&o Bl A9 aAo] gign
A st 42 v]Fe] 1 o] F2 2ebE) Iksoo-
kimia pumila, M Zv) 322 C. rotundicaudata,
27\ Nemacheilus toni(d}, 1996), nl3te] Mis-
gurnus anguillicaudatus(F %, 1993)5d A4 &
ol #FH 3 o] Ao} FEAe #AYE A
2re ¢ it

AtA o 2 o] 7o Fae el URE 714
+ uniflagellate sperm, 2702 HRE 71A] &
biflagellate sperm, 18]35 HRE 7}A A &=
aflagellate sperm2. 2 3 A ZEH 3 gy
(Jamieson, 1991 ; Suquet et al., 1993 ; Fishel-
son, 1995), C. striata®] U R o] FolA Yty
o2 vehvde 119 HEE 71X £ uniflagellate
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spermo] Y th. 1 o] T FHulA L
(periaxoneme)d = lamella® %o} } vacuole 2
o] 91+ 4 bt mitochondrial sheath7} & 9]
%2 vt EAsted A4 &R F &4
He Ao] #FIHAT FAH LA E23 A xFo]
Hro F&Ho 302 AAs o] A cyto-
plasmic collarell= 22 o2 nEZ=g o}
7} ¥z gt )81 F cytoplamic collare)
Aol ¢ 0.8um e 241 2.7um?| Zo]§ Hole &
2 n]3ra] 3 oy {9l Acanthophthalmus semicinc-
tus(Jamieson, 1991)d] v & ¥4 #ghc). EF 9
o] #-2] Rutilus® Carassius(Baccetti et al., 1984)
A& 1.5umelZ 2 24 C. striataRth B A 3]
At 2§ BE(1992)= FHR X¥H = 1|
EZcgold o Ho mat TRV E Y
=4 C. striatas AAe] FHE) “ring” %9
g2 nEZ=golrt 5~877F AAJh 223 o]
g3 nEZERolEL HRY FZE cytoplas-
mic canaldl] o)A EelHE 5H& Byt =&
C. striata A Ate] U B & 9249 o|Fu| & %3 27)
9l FAv4Boz FAHAE FAE /X AEF
2 9+27 2§ B FUed oA AFAR A
o] AutAQ 722 el A YUrkMattei, 1988).
gy A5 Ao FolA = 9+ 0(Jamieson,
1991), Tilgpiadl A< 9+1FZE e Aoz B
78 8} YA cHBern & Avtalion, 1990). 33 H
Roe= #R2o 93 A (plasma membrane)o]
Azz A=l gA4d HAHF fino] 1] £ 2
ME Ze A9 L2459 gle 3714 typeo] &
2 A & dl(Jamieson, 1991) C. striatao] = o] & 3§t
finE2 #FHA gt

Fzle| e mneof, AL {5, FHE o], 1]
EZcelole] &, HEL 5L o]F AFEF
o BAZME o] &5 1 ¢ °J(Jamieson, 1991 ;
Mattei, 1991) ¢t 2. 2 <] 2] § C. striata®] F 4 3
A zte] £ & uleto g Cobitis&U e UM E F &
L UE &3 viu AES A v o i
o] YAYEE Y ASEFY A7 N2E 72
28 & A A st 2 7| i E ).
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Structure of Testis and Spermatozoon of Cobitis striata
(Pisces : Cobitidae) from Korea

Ik-Soo Kim and Jong-Young Park

Department of Biology, College of Natural Sciences Chonbuk National University,
Chonju 560 - 756, Korea

Cobitis striata testes were paired, with elongate form and suspended on the dorsal body wall. The
testicular structure of immature testes composed of many seminal lobules with regular arrange-
ment, whereas mature testes anastomose neighbouring seminal lobules. The spermatozoa of C. stri-
ata were anacrosomal aquasperm type and have spherical nucleus. The midpiece of spermatozoa
was 0.8um in length and contained 5~ 8 ring - shaped mitochondria. The flagellum of the spermato-
zoa in the present species was uniflagellate consisting of a typical 9+ 2 axoneme without fins.




