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Anatomical Ultrastructure of Spermatozoa of a Korean Bitterling, Acheilognathus yamatsutae (Pisces,
Cyprinidae) by Kgu-Hwan Kim (Department of Radiologic Technology, Daegu Health Colleage, Daegu 702-722, Korea)

ABSTRACT

The spermatozoal ultrastructure of Acheilognathus yamatsutae was studied using

transmission electron microscopy. The mature spermatozoa are similar to those of other cyprinids as
follows: a spherical nucleus with a shallow nuclear fossa, a short midpiece containing mitochondria and
a long flagellum. However, there are some differences from other cyprinids in the orientation and
position of the centrioles, the number of mitochondria, and the structure of vesicles. The position of
the proximal centriole was of two types: one located on the side of nucleus decline, the other situa-

ted on the opposite side.
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@ARolst olfis £F HeelRE A AlAe of 0%
o] AAstar glow w3 Ae]obs} ofAlelel] Fzeta
et (A, 1997). EdA#E k=l Tzﬁ}—% d=ahE
o2 ARb7le g7le] 21 AlRtRE o] BBl Ak 2N
o A7 slell Abbsta 712 gl *W%}oﬂl A ©]
o] oA (R 7}, 1993). AR 2 )] Al F
sheted AR fd717F 2 W7k 2RelM e 55
g A E 73 SIE (3, 1997). dAbRolate] 7
= &M el vl Fsla YejH oz ofF trafdted

Ford oz =] Wrk(d, 1997). AAe) viAFEE o
7] 9E BFAA 949 BAE Aashed mE 3
Helolom, ¥Rt Agsepl A FslaA 4 getn

21} (Jamieson, 1991).

GAEFo AAFFo| #3 R = Rhodeus sinensis
(Guan, 1990), R. sericeus sinensis(Guan and Afzelius, 1991),
R. ocellatus (Otha and Iwamatsu, 1983)2] =3] UK Fol|A]
T A s olE Fo ARTRE ool o Fe] dut
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A9l qes} fAkste] TR T3, A T, Amew T
A ¥l A3 A A} (primitive sperm type) S st gleh. 13y
Ezeelels] 271 917, U A § Az
o QlelA} 7 ol wreh chA) vhehta gich(Bacceti et
al., 1984; Guan, 1990; 1}=} 71, 1996; Lee and Kim, 1998).

el BEAT G AT o i 3% 13%e] B
23513 9lov} (7, 1997) AR T2 TaF Q7= A. cehilo-
gnathus koreensis (7] %, 2007) 1=4t w3z glo] H=3}
PAelch e # ATE FF 14 FAT AR
o uliT2E WL S lold o feb ulmelmA A
A5t
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AFe] A8¥ AumE 7 &9dAF Acheilognathus
yamatsutae= 4] 20064 3~79 A% ‘&EAI Rt a il
WA ddellA ontElE E3siie 235 A= Abelsl
Az Az kel 8 3 AozAs H&3)
gt A5 HAxFe 4°C, 2.5% glutaraldehyde, 4%
paraformal dehyde (4°C, phosphate buffer, pH 7.2) £-9io]| ] 3
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AlZE 13243 F 5d3t k589 (4°C, phosphate buffer,
pH 7.2) 2= 10%7F 33] Ax3t & 1% osmium tetroxide
(OsOy)ell A 22tz 3ksdeh. A gl A w= k349 (phos-
phate buffer, pH 7.2) .2 33] <=3}9it}. &% Aas=
ethanol % A<= (50%, 60%, 70%, 90%, 95%, 100%¢1 ]
7+ 108-7F 43])o = w43}, propylene oxidez *|gks}o]

o |

&3} (Polyscience, Epon 812, USA)ef| Zmj3l o} 35°C,
45°C % 60°C $=©. 2 vaccum dry ovenol| ] Z3hi-$ 319]
o} Zrj ¥l A== ultramicrotome (RMC, MTXL, Germany)
o2 Z¥uPd#g "YhEo] copper gridel] 283 uranyl
acetates} lead citrate=. o] 5@ dto] TR A (Hi-
tachi, H-7100, Japan) o = #+aslgict.

Fig. 1. Ultrastructure of spermatozoa
in Acheilognathus yamatsutae. A.
Longitudinal section of the spermato-
zoon showing a round head, a single
mitochondrion and a flagellum. B.
Longitudinal section of nuclear fossa
showing which including the proxi-
mal centriole. C. Proximal centriole
region of near the nuclear fossawhich
linked each other by fibrous material.
D-E. Two centriole lay near the nucl-
ear fossa. Note the proximal centriole
location, there are two types of centri-
oles position. F. Longitudina section
of nucleus and mitochondrion show-
ing the vesicles surrounding the mito-
chondrion. G-H. Formation of mito-
chondrion in spermiogenesis showing
similar density of cytoplasm. |. Trans-
verse section of the midpiece show-
ing the mitochondrion was surround
with numerous vesicles. J. Transverse
section of the flagellum in midpiece
showing the classic 9+2 microtubular
doublet construction. ax: axomine, c:
centriole, dc: distal centriole, f: flagel-
lum, n: nucleus, m: mitochondrion,
pc: proximal centriole, s: cytoplas-
mic sleeve, v: vesicle, blackarrow: fibr-
ous material, star: cytoplasmic canal,
white arrowhead: nuclear fossa
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ZA}+ Acheilognathus yamatsutae] A a= 52 F35,
FH3 2 mez FAHY A= (Fg. 1A). FH= 7]
o} AR Al A gk Mlze] AFe] HiFle] FRE=
125° 7] &1 Atk 2 e 3-3el= 7o 37 o] of
1.72um, 7 o] 1L43umelm g g}sl3 QIA|RE HA =
At AP} e wfe dAsA A s 9
Edo] #UsH FEF slem o] dxRe] wl Fzb
(nuclear lucent) o] 2= ¢l (Fig. 1A).

FRE oz FHAet A slon o] MR dn
7} Zd=e] Aol (nuclear fossa) e AR Uit &<}
7 AR AhEe] vehted el s I
So] Qe A Yru sl dx F4Yel 3ol
o} (Fig. 1A, 1B). Z=A189< 72285 U r Ao g
T 4 slom, 7| RFAR e SA= o] 7R W
ol 1217 A} wbdlkell 91218 F 7HA] typee] e}
vz lsliet (Fig. 1D). deky %‘4‘:’%] = Alze] A
= 33 A (Fig. 16). 5 FA2-L A2z} 444220
ola) A=) Qo (Fig. 10) F FHRele] 2w of
125°= (Fig. 1D, 1E), 7| #-gAl g3 deht SA 5] Z=rt
F TR uRe] AS Afe|r} HbedH e
1A).

FHF = AdE §F¢E rEZ
sk A7F A8 3lem (Fig. 1F) E]Eiz
153 um, FebE-e 1.72umz o] Z=r7|Ho o7k =Aw
(Fig. 1A) Zg] 2~H) (cristag) 7} 2F g s o] glom 71 F9]
£ 4% (vesce)Ee] = slsd= (Fig. 1E). m| ==

4z

o} (mitochondrion)
ofo] It

LS AN

Fig. 2. Spermatozoon of Acheilognathus yamatsutae. Schematic repre-
sentations. Note the two types of proxiaml centriole locations. A and
B. The proximal centiole located nucleus decline (A) and the other
situated opposite (B).
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obe] -z Wo] 71golal WFe= vehiv (Fig. 1A),
ngZog oo AL AN ZA 7] Wwrt SA}EE AE
Ao A A E ] s}z wrEo] 3t} (Fig. 1G, 1H).

A TR AFGelA ulold 3o o5l 9143
dom e FASM R E&5 o (Fig. 1A) THELES
F53te] A7k A (Fig. 16). Aweh QAT FHA
Z A= vesicle Fx= #AE A ¢kor (Fig. 1A, 11), N =
A7 (cytoplasmic canadl)o] HRE ZFWM|zA=2NE He
A7 3 Qlgich BEe) Fai WY 9+2 o] Fu4
ABRFFE st 9o R A4 (vesicle) ot} axone-

mal fin2 FZ=#] eksket (Fig. 11, 1J).

Zolf AR}e] MEL7)HE v)s chefsh vhehdel
duboz ANSAPe A4 AAE 9
7P} (Mattel, 1991), A 9] 574 & a—t— e 79
ANAE =x1o B 2 g8y 7)
(Jamieson, 1991; Gwo et al., 2004). gax}-er AR Fx=
F3o =u, @e 9 g3 7 w2 FAE] 3l
AR Ao pgyoe F3T 4 At

AT AARe] AnbA el el wRot o] SHeA
E&He] 3 Alzar|te] vidA- ez At F,
o] Fof disle] FRI} vIAEIA AHte] Ui o]
a]5-2] 7]gelAl Fxo HEL7|He] ¥

A REE oJol7(Baccetti et al., 1984) o= 54
o2 e Fxolm RlEmXx| ¥} (Billard, 1983)4 =
WA= Qloh SR AAAMAR FR7E F3 el A
A7p EAEA o= ol2dt o 5AL A1x7]817) (Neo-
pterygii)ell &3l o] FollAl= A3 (apomorpic cha-
racter) 2 F8-3}31 gjoh (Mattel, 1991).

AT T FHY Abole] A Foll me} e
A Yelda gl (Jamieson, 1991). elo] Follrs= F=2
Frtom vehin Qe i 7RFAel 7)eeal
Wekoz 7 ZtxE wtddr FERIF 7]-2oix gt
(Baccetti et al., 1984). 121} AT AAPo A 7] 524
%> Fig. 1D9} 1Eof|A] vepd uiel zro] o] 7]zl
wsko e 71goldl A7 1wk wEke = 7]e)xl 27}
typeo 2 vtehar gl o) g} 2> FRE A Lol B
o] 9)= A koreensis(7] 5, 2007) AR AT A = gl
& % il weby SRl wse s v)e
AR Al FelA Hgom nus
o4 vrehba gl

7zl AR mlEZEaole] f9) FE: HefsH
B xe] g)ow (Jamieson, 1991; Hara and Okiyama, 1998),
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nEzeole] 4o} B YAl Peje Baa 2709
2Re} ABBAE TR Qleln B G Ao

orel#] qlo} (Baccetti et al., 1984). 3R+ ARl A= 7
2 &o]| 9l A koreensis(3 5, 2007) ol A 2} 7o) g3
v 2= Z =g o} (mitochondrion) %7} Jehtz ¢lgdt}. o]
&} 7o) §3%l w|EFZ =g of(mitochondrion) +x& )]
ol A A. koreensis (31 %, 2007), Rodeus sericeus sine-
nsis (Guan and Afzelius, 1991) Puntungia herzi (Lee and
Kim, 1998) ol Al & sioh 3¢ v =Z=2]o}(mito-
chondrion)®] =7|7} F3-o] =79} §AsE 712 A koreen-
sis¢} R. sericeus sinensise]®] P. herzi] mitochondrion-2-
Fhof vjsled #2)3] 2HA] Jehtar gl meba bittering
o] &3l= ZI3A}F9} A koreensis, R sericeus sinensise)
mitochondrione FX.9] =7]¢} v)L=3t v = 71x27) 2
Aoz vehta Sl

w3t stz §3% w)EF 2] o} (mitochondrion)E 2t
E swledMe Z2717F wekst A (vedcle)Eo] FH R
9} Amel 7 AAlE ] 9ot bitteringell &3h=
Acheilognathuse} Rhodeus:= UAJ3F =7]9] A (vesicle)
£-¢] mitochondrion& F2- ez E8xta i

U, TIAE A B2E 0 o ZA L 21
o FAmAAaRoz FAT APAQ 9+2 T8 e

2 e oo e v ATl YVAY BT
Zol| %8ch(Mattel, 1991). 3 SAtoll A A te] A=
= A5 AR fine] Qe A97} el FgATel
M olsh e Fa7h HAFA bgker,

2 %
A. yamatsutae A #}e] m|AHF A Fz2E A

A dos Rt BdAE A e

FEE ATIF U ool o Re) el Txsh 44}
3

Jodeh 5, B e} 70 e tangentdt 7, Wt
Ml Ae 4 722 53 Yk FAe nEE=d
obe d3 AR =) she el de] 7]geln)

el 9100 Qlgieh. elelzh FHeIN RAH L BHAY
Reke] vescledh= 2] EdAFeAE vesicleo] H|EE
cejote] F95 FAMoz A Ul o9k 2
+35 uEZoglole} AF (vesicde)d FHAQ wjde
bitteringel] <43l Acheilognathuse} Rodeusellx] &3 o
2 vehbs §70leh ¥ $AR Zee dra ow

Aol o 125° 2 ehe] Z)gAlse] 9R: de) 7]
goizl wiakel 1% A} o] Aol ke 3 27}

7] typeoz. Vel 1gie.
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