A Rn A E 7 A 374 A 25 2007
Korean J. Electron Microscopy 37(2), 65~ 72(2007)

Z8-of (Pseudorasbora parva)2] A A 317 o]
A A7

753, oA, 2 AR, Zo A
‘AA st AF) e v a2 a A, 4 F LA,
AR A, )2t i

A Study on the Oogenesis of False Dace (Pseudorasbora parva)

Dong-Heui Kim'*, Kyu-Jae Lee**, Seok Kim® and Young-Kun Deung!**
'Department of Basic Science, “Department of Parasitology,
*Electron Microscope Facility and “Institute of Basic Medical Science,
Wonju College of Medicine, Yonsei University, Wonju, Gangwon 220-701, Korea
(Received March 30, 2007; Accepted June 14, 2007)

ABSTRACT

The oogenesis and ultrastructure of fertilized egg envelope of false dace were investigated by light and
electron microscope.

The cytoplasm of false dace oogonia was basophilic and many nucleoli were located at inner side of nuclear
membrane. In primary oocytes, yolk vesicles were distributed in marginal area only and egg envelope was not
formed on egg outside. In secondary oocyte, the egg envelope was formed and yolk vesicles were increased
than that of early stage in cytoplasm. The amount of basophilic substance was decreased. In case of matured
egg, thickness of egg envelope and size of egg were increased, basophilic substance was distributed in egg
envelope around only. The yolk vesicles were changed to yolk mass in accordance with development. The
fertilized egg was of ellipsoidal, adhesive type and yellowish, have a single micropyle in the area of the animal
pole. The fertilized egg envelope consisted of three layers, an outer adhesive layer, a middle layer consisting of
6 lamellae alternating layers and an inner electron dense layer. An outer surface of the fertilized egg envelope
was arranged by adhesive fibrous structures.

In conclusion, it is summarized that the oogenesis of false dace were the increase of cell size, the formation
and accumulation of yolk, and decrease of basophilic intensity in cytoplasm. These ultrastructural character-

istics of fertilized egg envelope from false dace can be utilized in taxonomy of teleost.
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Z-o] (Pseudorasbora parva)x ¢ o] & (Cyprini-
formes), ¢} )3} (Cyprinidae), 22}-5-*]o}2} (Gobioni-
nae)el] &b Feolz S A F4d, Aol &
A, 5% A% 2 Qo] xUoh AHE FYYo

%2R % +AERE FHos w0, e
5~649=2 AEF T Aoyl AL HIEE= Aom
el 9lv} (Kim & Park, 2002).

o Fell A w-e-Aell A3 7= ARAHA, FAHPA
2 pARA o2 vy|e] UR ofFlA] dA7E o] g
o] HHEL F7helA AolE B Bl ol BF
M= 252 SRt G 32 A23
7ol vl gkt Aoz dwA 3ok (Wolenski &
Hart, 1987). o] &2 d4: & #oz A7lalrel
Lol AP A o) FIM Z (oogonia)s= A A E
FEE 53 AlldrA 2o} 9ot AlldEA 2= ¢
glo] 92 I3HE (yolk vesicle)7} A 24 7}RkA}E] o)
PAH HFFE FHIE Aoz dx gle
= (Lee et al., 1985), A274R-d7A] Fof P 9=
o AZAZAN FHY BAol WAFEE Fotel
MNzA gteg Eole lr_— aa A -»]-7‘4 (vitellogenesis)

o] olReiAT Fol Hgatel YA 5 ¥ Azede
T u sfatol
o we} elzAEzaE YAHE Ao Qe 3

&£F2FE0] 23 97 91t F(Family) 2
Zol webA Geft JellE 2mAska Sl AR
Z7)e} Wbz f o 2A2 $k7e] B, 33t
Z A wel & k=31 (Stehr & Hawkes, 1979),
GE FeAE EBE ZFE F, 2 HME M2 o
2 F2E 72 e Aoz delA 9t (Deung et
al., 1997; Kim et al., 2002, 2005).

ol f9 Ax= o AFEEIHE 2o AR 7R
ol HAZF A 97l W&ol (Gwo & Gwo, 1993)
wete] FET Foll X8k 9l HE (micropyle)&
BlA Aol o|FiX o] Rz Ao Fut
AFoz Eo|ZpS Holx]7] wWEd| thA (poly-
spermy)S A)gEl= 7y x S8 A7 R
Fele ol vt FAMd o] AV Fuiek Mz e

Aoz JeiA gie.
el AR olEel AR S
A A AR olFe) oo, 4T
ko) sl o1%7) wEel ofo] P Aol 4]
®se AL -840 mEpA Aol R
A9 AFAeE A7l S ARGl £ B2
Jr 7% %oww pe)sEn) ded
caria)®] A2FRH5FEA FoAo] dTHE
= ogdl gen B2 wAeYes 3 W 3
A3 23 Qm F3olol AT WARE AY g
AR o]},
b & A7 FEels WARLAYE B
LAY LS B3 F BES A% T2AR
s, 2RAA e AA e dge
2 olfiel 44 uTE 5 duel s P R
e, t2e) §% 9 A 7EE GAdsas Sadet
o},
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1. Agx=

20060 43E] 20079 39 Alold] A= AFA|
9w wAe] QA A5 AHA SpelA F
o] (Pseudorasbora parva)E A3} AA|s=
Ahgsheinh

il wrasl snaeE
%3} 0.1 M phosphate buffer (pH
142 #AF 4% glutaraldehyde—4% formaldehyde 2.
4°ColM 24A7F DAY F B2 B2 1247 A
2 ethanol = AE4o 2 ©53F t}gol| xylene
oz Z3AZ] = paraffm_i xZrfj3ted 2~3um F
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A2 AFE & hematoxylin} eosinO.%. 0] M5l
v om M RSA 7 uhe AL
FAsteiv

A3 <=2h8- petri dish

—
00714 3 $78) BALE HEs)e] AP

EREX| 22 dEef 7ol Ee
Al#5-Ql w3k f-=4 HCG 1,0001U & =ej 1 mL

9] A (NaCl 15 g, KC1 0.4 g, CaCl, 0.8 g2 L).o.2.
238 F B} W FAsled (0.1 mL/10 g) Z2A|Z)
F AT o] AFshed ZabE ()9 Hwbiel) wle}

SRS o] A

o

Jol AHg-3hede.

ATrAE 3 F AREAL o)Lste] s

[}
A D& 4A%o 2 Pse] AP ALashelnt

5) Mxisold Algxa

(1) sHet hat

TN ko] Gl F2E #elay] ¢ske] 4
Agholl A Fak-g- Ea)sled 0.1 M phosphate buffer (pH
T4z 2AF 2.5% glutaraldehydeZ. 4°Col|A] 4A)7}
ATAT & o dFHoz AH3}e] 1% osmium
tetroxide 2 2A|7Hgt ZAslc) 5 oz
3084 33] MA 3l ethanol 3% ALgo g Bhda)
7] propylene oxide2 *|¥ka}¢ic}. Zmji= EponE gl
+ AMsleln 2olE 222 2RI E ARREe]
50~60nme] Tz Zubd¥sle] uranyl acetate}
lead nitrate 2. o}F<3Ms}ted JEOL-1200EXI13] F3}A
ZA&@u] A (JEOL, Japan) ¢ & 33slgich.

(2) 82 dato] ¥y 2apxg

SRR AN Alexeyge F9% W
Hog IAT & B FARAER A M2
wet A8E XY F S G i gEe B
&$F2EY A FXE ISM-63003 FAA A} 0]
74 JEOL, Japan) .2 #3slodo}.

T HAE, Al A, A
2dRAE gl FAE 5 EIATE Gkt YA E
ol $xsta Yt dibH e offe T B9 F
P AFH] das v A ot A

2% 9]t} (Chung et al., 1991). M|z} Az
hematoxylin® & ©jj-$ 7}3lA Y=g 3
S ofel el el QFo] wEshu 9%ieh(Fie.
D. 27141719 AlldEAZE Az Az shg
Apejell a0 2 G (yolk vesicle)Bo] FAIHo]
wxa3 gdgiem e FHHA gholehFg 2)
AlduAserl Sl wey Bze dRes
FAH Frtstd . FHle 371 ld e )
S o> el gAEE RS Y 4 AU (Fig.
3). AdEAze] Azl detxst A Frleke
AldmA 2ol wjate] bAds] of HYA| L Fefe] F
s #AF o A7 EAES A Aaske
738& Rt (Fig. 4). B o] AP ol wetr] A4
o] HdS o dute w9 dAe] e FUHH
A G BAEL GEe] I3He] RxEka
Asdek (Fig. 5). A o] AP geoll wmehr] F&2E G
23 (yolk mass)& o] ¢4t (Fig. 6). F2}n|e] A4
A AL Faelst mig- FARE Aoz okeA
UA Tk WA o]z el webA whie] FAle gket
A= Aoz wuy vl 9o (Jang et al., 1995). o] 52
SRR 2, ), B, 2 5 $Hed
o &3 AR, dA= vl et 23 ==
Ko glejA] wiAlr} 2RI o2 Y W= Ee|Hql
7 B sstEAle| wejsta At o3 ZA w3
9] 7)1%& 48)&}(Harvey et al., 1983; Cameron &
Hunter, 1984). y2h-2 52 gebiialz A 5] 9lo
™ (Brivio et al., 1991) v|¥| %27} dAE o 1xpd=t
o) WEo] Aw HAFES} EALE BHI BF
@ JuAzeye Bl AU ¥ B

o (R A

" rle o ot o,
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Age] YAH 1xphdatel] AP oar 2xpdatol
A F o} (Wourms & Seldon, 1976). 43 % ZAjale
bt dahtte] FEFo] S@te] FAHG e ¢
e FYoldx SAT =) HA 2.0~25
mme! e}y or RAAgon FET FolAM &
Fo] FFEY(Fig. 7). gubd oz ooja}e) ojF:
R o|X|ul zebrafish®} leopard danio®] 7-$-x&
Bl 2R A% ek (Kim et al., 1993, 1998). 2
= AMAAZE £F7F vilE =3 el MY R
A elHA Foj7) AL B33l B Y&
£ Folxt £ 798 & 4 A wige] F= AF
o]7] wj&el 4& A4F AL AAY 4 U& A
22 AZES. AFFe A A= HAS ol
AL A8 A dtel Az Bz
& (micropyle)& 7HA12 glom o] e e F
ope} w¢- oFsEA|RE FhebAl ) (Characidae)®] o) F
Y F5HA 5AE Jehllo] Fo) EAE Hole
7%= 42 g9le}(Kim et al., 1996; 2005)

2. FxI§o[FH pEZn

492 Wete FHdAEndos BRY A
EF 330, HAF2Ee] $x3l3 9 93,6

o A4} He e 24728 A 22 A0
WEsh we daes T4 slsicFig 8). 44
@ ) FEE oiguict wlg cer es el
A 3lert FFe]3}(Belontiidae)oll &3l o}F2 4
4% e 3oz 344 37 Fouoe) U
o2 el 2L ASx 9lon (Kim et al., 1999) A]
F#] =7} (Cichlidae) =¥ 7}e}4) 3} (Characidae) o]
o A SRR Y felow H Y 4 oA
T dbe] w72 3 (Family)el] wels] A= o}
£ T2 VT Qo] £ TR S Fa3
o} (Kim et al., 1996; Deung et al., 1997). £3] & Z
BoRe olst ol el ke A Az e TxE
7FA 3 9)e}. Leopard danio®] wehe- 3202 A1
=7} ¥ 9%2 pore canal plugE 7121 glom 3
T AR FHol Jda WSS AAd=s M=
o2 10302 FA=e] glet. Cherry barbe] 7-$- 2
2= 33l HFe] 8Foz Fe] 9l1, white cloud

=
=
Q)

mountain fishi 2Z 02 Fo] glo}(Kim et al., 1998).
el MAshe 22 e Fuiate] A4 25e=
TR dom 932 2% WS 45302 74
o} gJo}(Kim et al., 2001). §-50] vlZ] & x]9q)
AN e Ay deke Hs A Fae
3zez A0 e w3 vizel 939 247
ZE 71X ¢} (Deung et al., 2000). S~ gke] Fat
= A4 noke AR, deg el FaE do]
F7h Aok G wEshA g A% fol o W
& ol AAekE olfeld o FAE Aoz JA
2t} (Guraya, 1986).

e iRzl 7 0.5~08um A= iU
M4y FEESo) 2T YT Fig.9) o A44
F2EE WSl DAY A% 3 A4 T2E A
ol ghe o] Ao} Y WA e AR T2
£ 33 U (Fig. 10). AT =& FAPAAER
Aoz AT} A5} 57] 22 A F2EEC) ¢
% 2 AAE du dlen (Fig 1), &gt &
AE A3 2719 JREES A= Ee] A (Fig
12). $472E Aol dA¥SE 22T e B
neke o 2 /A4 deg AT 4 U Aes
PR, |

et 286 B&EFREEL2 leopard daniox]E -
2ol ohd Aol FESP= H97} slen), o)
Hof] 43 cherry barby: WFEmoFe] JYFRE,
white cloud mountain fish®] A$= 7H}e] FREE
o] ®-¥5}3 9o} (Kim et al., 1998). Zrmpzre] Ao
Aegel E/1E0l ¥A Shiel geldE WAe

3 AnG 72E B3 9o 22 Sele Ay
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B2 9+ Zeoz 4d¥x g9lv}(Deung et al., 2000).
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24 FaEEel HEAA 2 91 37 dEe 2
o= Yrhen
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°Fg 4 9lom oJolae] olfte] A% 44 ute)
29 9 dRTas Az 9E 722 /T 9
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FIGURE LEGENDS

Fig. 1. A light micrograph of an oogonium in ovary ( x 200). N: Nucleus, C: Cytoplasm. The cytoplasm was basophilic.

Fig. 2. Primary oocyte (X 100). Yv: Yolk vesicle. Egg envelope was not formed on egg outside. Yolk vesicle was distributed in
marginal area only.

Fig. 3. Secondary oocyte ( X 100). E: Egg envelope, N: Nucleus, Yv: Yolk vesicle. The egg envelope was formed.

Fig. 4. A light micrograph of a secondary oocyte ( X 100). N: Nucleus, Yv: Yolk vesicle. The yolk vesicle was increased than that of
early stage.

Fig. 5. A light micrograph of matured egg ( x 40). E: Egg envelope, Yv: Yolk vesicle.

Fig. 6. The yolk mass in matured egg before spawning ( X 40).

Fig. 7. The fertilized egg of Pseudorasbora parva ( X 40). F: Fertilized egg envelope, Y: Yolk, P: Perivitelline space, arrow:
micropyle.

Fig. 8. The egg envelope consisted of three layers, an outer layer (OL), a middle layer consisting of 6 lamellae alternating layers
(ML) and an inner layer (arrow) (scale bar=2 pm).

Fig. 9. The tangential section of the adhesive structure (AS) on outer surface of fertilized egg envelope (scale bar=2 pm).

Fig. 10. The cross section of the adhesive structure on outer surface of fertilized egg envelope (scale bar=2 pum).

Fig. 11. The scanning electron micrograph of outer surface of fertilized egg envelope (scale bar=10 um). The outer surface was
arranged by adhesive fibrous structures.

Fig. 12. The scanning electron micrograph of magnified adhesive structures (scale bar=5 pm).
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