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ABSTRACT

Histological study on egg envelope and oogenesis of Kichulchoia multifasciata (Pisces, Cobitidae) was carried out by
light microscopes and scanning electron microscopes. Various developmental cells appeared in ovary of the specimen
catched during November 2010. The cytoplasm of oogonia was acidic and many nucleoli were located at the inner side of
nucleus membrane. The size of the oogonia was 103.9+ 24.7 um with nucleus size 42.9+6.9 (31.1~50.3) um. Primary
oocyte having 277.5+60.5 (216.7~354.9) um in diameter began to accumulate yolk vesicles. As the developmental
stages proceed, secondary oocyte grows larger to 617.6+85.1 (503.4~ 723.6) um, and eosinophilic yolk granules yolk
granules appeared between the yolk vesicles occupying most cytoplasm, and there are some yolk mass formed aready.
There are some yolk mass formed already. Envelope of fertilized egg investigated by a scanning electron microscope had
plenty of microvilli (2~ 3um in length) over the entire egg surface and a micropyle. Especialy, the microvilli surrounding

the micropyle were longer than those of egg surface with 5.26+1.224 um.
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oA Ae] dx|sl= 78Fe] gl (Park, 1996; Parenti & Grier,
2004; Koya & Munoz, 2007).

22 o 7o) 79 A A 2] (cogenesis)> A W
oA &, $A8= A Z (oogonia) 2 HE FA]17]
(chromatin-nucleolus stage)2} 3 <17] (peri-nucleolus stage)
5 vl Ald=AE (primary oocyte) 2 o] =t Al

A ZE FRAEZ Yl I3 = (yolk vesicle)7} A=A 7}

Paie]el] PAE™, A2dmA 2 TelM R 4 EHlE
A FEAR o] b 9)=2] of A= (fallicle cel) & 3l
e o] FH= A (vitellogenesis) & A A

Wl H3k7] Atk 2719 AadEs e

o1 F Fut srkel BAYE) T AHE A3 A
(onaraiaa } Wl SR el ARk sE ol
FTEIZHOR o|Fd EAL Mol A&d A2dmAx
5= o]o]zt}(Leeet al., 1985).

weby] ol fo] AT S 274, HEY
B34 2 A%l 4z FRH T oY Y 3
e, BF7), w8 44 5o B7eale o8 A
SRR M EA el Eeate] glelA Wit S REe
=22 e 224 34 9 sstEel] wejaln b
& s)Amee] 7)%-& s9rha e giek(Grierson
& Neville, 1981; Cameron & Hunter, 1984). =3+ % ] —,—74 £
AEg g pye] ol 27 AAte) vele] HAE
F31A) 7] el ko] RIS A e %su
G7o] o] Foixit] o o] WHES F Foldg 71 9l
o] mefzh 7|7k Fob Hanh ok (micropyle) B
Fo) Ak AYske A Wesky dade WS
ARe sqshs JehH Fole AT Yol & BF
= d 83 Aoz o] g= 1 glok(Park, 1996; Yoon,
1999; Chen et al., 1999; Morisawa, 1999; Debus et a., 2002).
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2] (Kim et a., 2007), #1S2] (Kim et ., 2009) 2 42
(Kim et d., 2010), =FAF v] et of 7o) AJAsel
Fesbd 7= BuE u} ook (Park, 1996).

44=u]32g] Kicuhlchoia multifasciatal #-{F3H- o2 n|
T &3 FpelFEA FHT Kim (2009)¢0] ]
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& Kim, 2001) 52 iglor} AR A FEe n)4)
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A= $5u|g] o] IAEA AT $£A o] F Jduke] 7
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rir
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Mz A7 LY
1. 2z

20104 113} 201149 3ol A= 31
ﬁi*L 9] A S (FE 4x4mm)E o] &

AR skl (Fig. 1).

Fig. 1. Sampling site(red circle) and its habitat of Kichulchoia multifasciata in Nakdong river, Unsu-myeon, Goryeong-gun, Gyeongsangbukdo,

Korea.
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Fig. 2. Kichulchoia multifasciata (135.0 mm Standard length).
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A7 gkt AHEER FAE sl (Fig. 3A).
dAA £ - 103.9+24.7(69.8~130.1) um= 3 o=
717} Gekst o] AbAfsigler AAH o= hematoxylin
o ZstAl dAE . dLIM 2] TRl el TS
MzZe] o zAE7} 2A A2 M ZA 3} ko] hematoxylin
o A= o] 47 ok Ael o]t} (Fig. 3B).

o] F dmAlze] ¥ e At AEL] F7|7} 2o}
How Aoz o]Feigirt(Fig. 3C). vhge] A=A
Al w} A23p drAEr)e] B4 velE dEAl
X ¥ 277.5+60.5(216.7~354.9) ume] Z7|gem A
2] S AE Fazrt FAHT] AREien
2ol WAk 7L 2= e (Fig. 3D). A%719] 542 1o
Lt A2dwA 2= 7 617.6+85.1(5034~723.6)ume]
A& veiodeh 3AM S Rel: AR Eo It 7
o] AZFoeRE IAFor Akl 7lar it (Fig.
3E). Al2dEA 2] 7Rl el YT mofe] AZAE
7b & olFx e oF 4um T 9] WA 7L R
st (Fig. 3F).

=

3. Txiein|dx 2E

2 A% Az duke] mwle] 2~3um Aole] wA§=7}
A FEekar 3Tk (Fig. 4A). 217 o] a1 vi7d o] =t
oAl 2t 7] BekE 3 U9 g (micropyle)o] 2w
ek i FHe] Al gRE A Helr) 526+1.22(6.79
~339) umzA] et mdel Rzaty gle wAlgREc
27 vebset (Fig. 4B). =8 $A1 o] F 22 niAg=
7 QbEel A §3E 2 glem, 3 7}7tel €] pore canal
So] o =1 B Fvbshe e BelHh(Fig. 40).
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1996; Parenti & Grier, 2004; Koya & Munoz, 2007). $~4~n]
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H|53k Z7)=2 28t glglth BElE Zhe wE3] (Kim
et a., 2009) ¢} afAte]Fel oFE-=t3} o] F Scorpaena notata
(Munoz et dl., 2002)2] Fa5e oz 456l gle] 4
sm|7e)sh Aol g Mol Fgiet. v el o) fol A el
29 i Boz EA)5l9]or} Iksookimiad:z} Cobitis<:,
Misgurnus4- 72] 12 Nemacheilusé-2- 4=4=n]322] ¢} §-A}st
el Bolx sich(Pak, 1996). o]:= o1& AAA o F
Ql pm| e S v Esle] BelE BAsla oA g
A vehtes SAez Al s

A 2719 eanite] da delle dAE, Alld e
Az d AxdeMz F E3A7E g AP EER
TAE ] et 3 Hell= =717 gekdt AdEe] AAlst
A= o= hematoxylinell 74stAl A% A4 = (103.9+
247 um)sh A 92 A0E et YYD ¢
ol WAL 7} AE = HF 277.5£605ume] Al
=, do] Axv] Wtz dATE FHs) Axksia W
o] b Fle) WAZosnE] dzoz s ol
713 9l A2y =A Z (617.6+85.1um)7} #EE I} 1]
Agm okl AR 234 7HE o 4um F)
WA S AE ke o) ek gl WEEAel sy
o ATelA e olE 27144, FRERA, B
YA 2 A 4] DAY Dol e} A9
o %319} (Grierson & Neville, 1981; Cameron & Hunter,
1984; Lee et ., 1985). 3+ 3h=rAb w]eE]s} o] fo] Akt
A71= 25 4~7H 2 984 9elev}(Kim & Park, 2002)
Fn e o] 7ol ALl 119 ~1Y Alo|7} AR
712 B35 wl 9eh(Kim & Lee, 1995). 281} 2 Aol
Ae s 453 B WAL RYone YT
71l gt @77 e Aoz weln,

S|l et mde] B vl gEst BRI
o ol2dt mAl§RE dEErt FA S A7l e
of FEEAEe] PP we} oS Tl o9} 3
o] Wt e EAfF= FREES 159 7wl weh
ookt HejE=z odelx b (Laae, 1980; Hiromi, 1984;
Rizzo et al., 2002). £3] Park (1996)& &4} n] 3]s} o]
Tl A dtEm e FxES #53¥ (granular form), §-23
(villous form), AFAFe (filamental form), 71%]3] (saw-shaped
form), 4~7-¢] (hillock-shaped form), 2€}=2] 3] (fence-shaped
form) 728]37 FF=%3 (non-structural form) 5 77}A] = 2
Fohedeh F2 A3 B2t 843 uhete] melalel T
A A E= 7| 8F7)42] Cobitislutheri, C. striata, C. sinensis
Sl I o] vhehd wale] el upete] Ao
2 3 3o AMAslE= u|Fe]4 Misgurnus mizolepis, M.
anguillicaudatusell M= o3t el = ®o]x] ¢ke 73z
ol vhehdeh =8 AF o] Sol @ I choii 4 7h=
welo] Qa 2o e A s Fel il BFH (vine

shaped form)e] Ueh}r|= 3o} ppn)ze)s w2 &
2% ojgo] uigte] A2} B THY FelA A4 ]
H)2=3F AJA)x]e] AR= #E7)< Iksookimia longicorpus, I.
koreensis, |. pumila, I. hugowolfeldi 12] 11 71527142 C.
grancei 53 Ul g TxE Jehld. o H
M7 e Faok geld AL Bol gled, ol
& ST 259 AABAT FelEe] e WYL B
o3 gloms U RHPM FRIY SHo= ogy)
7]1= 3} (Groot & Alderdice, 1985; Hirai, 1993; Y oon, 1999;
Park & Kim, 2001; Rizzo et a., 2002).

ANSAL e olFlME dte] BEIE Borg
=275} wepe) g AT Qe ok e &
B ® ohe} ok Fo) Ak AYske Ae
e AR 715 S A Aes A 9l
son & Neville, 1981; Cameron & Hunter, 1984). =3t & ¥.o]
Froll M e el 7 270 o) AF vehta 9le] Fo% ¥
gt EA o=z o851 glo(Chen et al., 1999; Morisawa,
1999; Debus et al., 2002). o] Zo]] <3}= Dicentrarchus
labraxe] e 9B oz vehtel B e Sl
TEEEC] 95 A5 whHel (Fausto et al., 1994), S-Ak
2] Oryyzias latipes(lwamatsu et a., 1993)= H& 9=l A
dehbe B4 9Fos sk Juie noch 1e
U o Eohe dafos s40)3ee ] 3 Wl
Aohxl A7) mepel WE & AE mgsha giglow
- 97els FAY Pt FoIq FaRES otk =

22| wldgre] Aolr} dunel o wAgR
291 00) QEIEAA stz FHHG ol Y
Are wn|3} o]F(Chen et al., 1999)¢} 3w}z] Epinepheus
fasciatus(Kim et a., 2011)7} $A 15 HEo] FES 2<ts}
E Agsh e vlgre] gREdoR dEg Aushe
Aom FAHAT oF Fak] e plATRY 94T
7} 37t A8 Ee]oF & 7oz k¥l Pore canals w3t
el el A Frshe S Bolx gl olid W4
& darel ol A ARt AL 75 sk 7
o= FAsha glon} 38 akelzl vk ¢lek(Chenetal,
1999; Kim et d., 2011). & A7E X3 44n)e|) It
el B vlHlgs} EAskn dEnTelA 2
|7} AelAl= A, 223 dHEZel pore cand 59| Z7]
b 47b Frkske A B spvlele] BRAY AT

o
ol $28 7|2A8s} | Aoz Ardd.
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FIGURE LEGENDS

Fig. 3. Histological chracteristics of the oogonia and oocytes according to developmental stages in Kichulchoia multifasciata. (A) An ovary has
some oogonia, primary and secondary oocytes (Bar=500 um); (B) Oocytes of chromatin-nucleolus stages (Bar=50 um); (C) Oocytes of
peri-nucleolus stages (Bar=50 um); (D) Oocyte of yolk vesicle stage (Bar=100um); (E) Oocyte of yolk granule stage (Bar=200 um); (F)
Egg membrane of oocyte in yolk granule stage (Bar=20 um). C: cytoplasm, Fc: follicle cell layer, N: nucleus, Nc: nucleolus, OG:
oogonia, PO: primary oocyte, SO: secondary oocyte, Y g: yolk granule, YV: yolk vesicles, arrow: egg envelope, arrowhead: microvilli.

Fig. 4. Scanning electron micrographs of an egg envelope and micropyle of just after fertilization in Kichulchoia multifasciata. (A) Numerous
microvilli on the egg surface (Bar=3.1 um); (B) Microvilli and a funnel-like micropyle just after fertilization (Bar=8.4 um); (C) Fusion
of microvilli lengthen toward micropyle at 5 minutes after fertilization (Bar=15um). MV: microvilli, arrows. pore canals.
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