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Oogenesis of Microphysogobio yaluensis (Pisces, Cyprinidae) in the Korean Endemic Species by Jae
Goo Kim, Dong Suck Reu' and Jong Yong Park* (Faculty of Biological Science and Institute for Biodiversity Research,
College of Natural Sciences, Chonbuk National University, Jeonju 54896, Republic of Korea; 'Department of Life Science,

Cheongju University, Cheongju 28503, Republic of Korea)

ABSTRACT The oogenesis of the Microphysogobio yaluensis was investigated using light micro-
scopy. Various developmental oocytes appeared in the ovary of the M. yaluensis. The oogenesis is
largely divided into four stages: nuclear-chromatin stage, peri-nucleoli stage, vitellogenesis (yolk
vesicle and yolk granule stages), and mature stage. The nuclear-chromatin is distributed in a large
germinal vesicle as threads. The peri-nucleoli stage has many acidic nucleoli lining at the inner side of
the nuclear membrane and an egg envelope just weakly starts. As the oogenesis gradually proceeds,
they change to the vitellogenesis stage. The oocyte become to drastically increase and the marginal
area of the ooplasm is covered with many vacuoles showing no negative reactions with hematoxylin
and eosin staining, called the yolk vesicle stage. Many yolk vesicles-owned oocyte largely increase
and as the development continues, its ooplasm is changed from the yolk vesicles to the yolk granules
of eosinophilic. At the mature stage, lots of granules merged into a big yolk mass, acidophilic. Even at
the mature stage, the egg envelope was still thin between the ooplasm and the follicular layer of the

oocyte.
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M =

U GolF % BHLGFL 609 Fol 7| Ho| 9o
H, 3% SR} Microphysogobio yaluensisz= %015 ) o3}
e Ajotto] &b mafFolth FukAE 0] H]
WA ARESHAL SHFo] Aoy = A E 5HH 9 Bigof
A, 2R Ev fALSE AAske ez d9A ¢l
T} (Kim and Park, 2002). AFH7]= 5904 79 Ato]& o] A]
Zlele AT £ 2R F50]9 717, 7hgA=en| ¢ 7]
5, A =gu e 7187 2N E g §40] Ath(Kim,
1997, Kim and Park, 2002).
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2o, FFNME A 2o et A 2o|re Hol=
Ao g 42 A It} (Toshimori and Yasuzumi, 1976). @A =+
W} Brol e

o]

&y 2go] dart o] Uity
pom FETo] WHEHZR| o daeute] o) ¢
(cystovarian type) W45 7FA]L QlT}(Park, 1996; Parenti and
Grier, 2004; Koya and Munoz, 2007).

o] 72| FAE AT (oogenesis)> A U4 B3} F
Ag 3t GYAE (oogonia)ZHE| G2l 7] (chromatin-
nucleolus stage)2} 551 217] (peri-nucleolus stage)S 7 x| &= A
'3 E A3 (primary oocyte)Z 2317} A H T}, A 1dAEZ
9] EAL WA (yolk vesicle)7} A2 7Rl o] A H
© Aoy, A2dRAZs Tl ARE T EuEle 4=
TFEZE B (egg envelope) &5 2E3}L Qe o ZA|Z
(follicle cel)E &3l F&] AZo2lE GFEHS A5

A9 I3 A TA (vitellogenesis)= A A Al Tt (Yoon et
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al., 1993; Kinoshita et al., 2009). ©]% d4u} 7}7to|7tx] FAE
e dB7F A H G2 (yolk mass)E FAH 5L A
(zona radiata)7} B]3-E|n] Foko| X5t JE o] FES
O = o]Fdle EAS Hole ¥457|9 ARGEAEZEE v
Eo] At} (Kinoshita et al., 2009; Kim et al., 2011). o] 7 2] WA}
AL A 27147, ST P4, UFEA 0 4%
AR FREVIE o8, ol2le AT 271k of
F7F At B0 42, %57, e, 41 § adosy
B 7 A717 AR BT 9AE HAEY Bl deel Se
o W7k SnsoRRE Wi B, s A0 Yoist
1 FAS B3 7tanEe] 7155 £33t 91tk (Grierson
and Neville, 1981; Cameron and Hunter, 1984; Guraya, 1986).

olggt Wuke £ Eo]A] (species specificity)S Ho|o, F
22k Yate] by, H|RAPTL Yubo] B9 2w
g ol21 9k Ao YA oo, e By e
so SuTEES AT Je] Rashe 5HE B
T} (Dumont and Brummett, 1980; Grierson and Neville, 1981;
Schmehl and Graham, 1987; Hamazaki et al., 1989; Park, 1996).

AZo]F o] AN Zo| B3 AL FE o] Pseudorasbora
parva (Klm et al., 2007), F++8<% Gobiobotia 3% (Choi,
2015) ¥ $=puld Y] Kichulchoia multifasciata (Kim et al.,
2011 A4 dAEATA 5o A77h AR v ek &
3t Fulx} Hemibarbus longirostris (Kim et al., 20018} W&
| Rhynchocypris oxycephalus (Kim et al., 2009) S|4 4
A7 G mA|tx Fol A= eH, oj2et Ao
A BAANEZZ ARG T nHF2E FA AolE Y
m o].l,]g]. 557]-01]1\-15 s _,] _/;:;Qtll—/(]o]q_ AHAI/\A—] o
= AAZAE O wet gt ez dEA Sl (Wolenski
and Hart, 1987; Choi, 2015). @AI71A] AL G0l 7o) @
AR ATgo) Be A7E AW 9L Aol 4n AR
Fol7h olRA @e BN A7vt s AYEo| &
ou mHRAo}e] S FETEEY AT HE)
Squalidus chankaensis tsuchigae (Kim et al., 1998)2} 4]
Coreoleuciscus splendidus (Reu, 2008) 5 A4 W A2 A3
WSt AFe} 715N S. gracilis majimae (Park et al., 2005) 2
B FA} Microphysogobio koreensis (Kim et al., 2012) 5 %=
g W B ATE ASlee nlEe Agoltt. S8l 4
BREsl ofFn 2o Aol VE FoNAE A7} vl Fal
W, gREe S HeolRi AHAo] o we] g
& ol 7718 2ol UARATA L A Be A7}
ofzg Aol

ebd ATl @FN9E S Microphysogobio
yaluensis®) FAFAAA G ZASFo] LT} Ry
A U2 BA2E 8 A4 3 5ony AFn4E

RES] $i2 AT FIZARE ANHTR sHict.
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1. AlEx =
EulA}(n=10,57.9+£3.2mm SL)E 20094 3¥o] SHE
AL A 3}7—%&] (36°3929 N; 127°44'10 E) @4} v‘Li

A ARAAY TN S (FF 4x4mm)E ]85t

AdsAt.

2.4

el

HeH
o=

AAE 1070A]9] G425 &3S H 4°C2] 10% formalin®]|
DA DHY S T2 B 124 SAHLD VA
ol EHQl ethanol 5% A454o 2 X2 4319t o]
3 xylene2. 2 |3}F3}] paraffin® 2 Zofjgt & blocke A&+
3+ T Blocke microtome (Leica-820, Germany) 2 2 3~35
um 7H2 22 AH-& W=9] hematoxylind} eosin® 2 0|5 &
AgE H BekEu| (Carl zeiss, AX10, Germany)< ©|-83}]
st

my
H

L]
Kl
L

1. LIAO| QI SER

S0tk dae 4 ] A7rElo] By W At Ak
ojof AX|ehH, -9 A9 mFH A7]= H|ETH
9l UAal *gﬂ?(gemtal aperture)©l] 7HE o] AR
A das FFEA Yo At kTS T JIA
ORI 7MA] BRI} AR e At Aol R dae

2 A7 FeEl wet 2 2ga 27)7F ot FH=
Uebdth kA das dAF L E U BEX] (Kim et
al., 2009)¢t ¥]=3 Fejglod, A7t REE 7R A
A2 7k 71 AR Y v ofFf daRT= 22 FH
2 Yebgtth(Park, 1996).

N 2

FoE Mool

=AY GAE I A, da Yols vekst Adw
Aol Alizso] EAst e oet dae At 7] o]
HHE AsdA Y da Y Alzdes & ZoFa I

F2 Yol ZHEo] (Kim ef al., 2007), 5242132 (Kim et
al., 2011), 78] & 3% (Choi, 2015) 5 AFo)A L} 2o
Z71GARD A7 WY, G 2Tt FAHEHE I
27], 98] FAEE 7] @ A= dAR dAEA
7o) PGt A7 AlZoA & o] Q50| 3
g Qo] i e FHUVIZ E3E T FHAY] 4=

AN
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Fig. 1. A. A light micrograph of the peri-nucleolar stage of M. yaluensis. The ooplasm, nucleus, is well stained with hematoxylin (Bar =50 um).
B. A light micrograph of early yolk vesicle stage of M. yaluensis. The yolk vesicle is developed in the ooplasm, and it is not stained with H&E
(Bar=100 pm). N; nucleus, O; ooplasm, Y'V; yolk vesicles (arrows), arrowhead; egg envelope.
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Fig. 2. A. A light micrograph of a late yolk vesicle stage of M. yaluensis. The follicle cells surround the oocyte (Bar= 100 um). B. A light micro-
graph of a early yolk formation stage of M. yaluensis (Bar =200 pm). N; nucleus, O; ooplasm, YV; yolk vesicles (arrows), arrowhead; envelope.

AZ AZe oF 70 im@om & 30 um A=A AEY
£ hematoxyline] v1-¢ 317 GAEE $PHS Ron
) Yol o}z 7o) 5ol Mure] ekzol AAsa Ysith
(Fig. 1A).

dEE GASHE 2719 WAZE H7o] oF 130 umgon
AZA Axele] dgmEo] Y457 A2t of A
7158 o] YA E7] ARt Fig. 1B). HFE 9
AZE GRE7t AR g eld sBos B3 F7he
gov 979 NELL oHs] TAHOR SlE Tt Fie.
2A). B4 WeE WAEE gaEe) JEde] YEs W}
A3 AZY e e A wolel 9Tt (Fig. 2B). T
4719 GAIZ AL oF 200 imA o™ AZLE Ao £
344 ekgrow], A=A A7)o] Hls| B ulgo] was)

AlZFsEITE. TR e QT 2 RE UeEHo| FEFH7| Al
Z5Hth (Fig. 3A). 9uf JITORRE ZHE7| A2 ¢
Edo] &Y Az BEsty] A&t dgis
BAsHA 45719 FAIEZ Z L oF 500 umGlLm SAk
o dgadol Al2d A9 i RSt & Y S
FAsAoH, dBEHo] 7153 AlEd g e 27
o} u]go] tl-$ ZFA3 AT (Fig. 3B). SukAte] 447] WAl
o] AAL oF 500 umZ e} Freld F3LE] Gobiobotia
macrocephala (960 um), &1 G. brevibarba (1,151 um), &
utz}t G. naktongensis (739 um)e} v 2] 3} =4=0]71e] (617
um) 5o va) 22 37]9tH(Kim ef al., 2011; Choi, 2015).
webA] ARG E AR U EYf A7]oA ZolE
HAoh o]Hd Enbate] EAS 22 27]9 e Attt
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Fig. 3. A. A light micrograph of a late yolk formation stage of M. yaluensis. The yolk granules, which are stained strongly with eosin (Bar =200
um). B. A light micrograph of a mature egg in ovary of M. yaluensis (Bar =200 pm). YM; yolk mass, N; nucleus, YV; yolk vesicles, YG; yolk

granules, arrowhead; egg envelope.

Fig. 4. A light micrograph of egg envelope in the ovary of M. yaluen-
sis (Bar =20 um). FC; follicle cell, arrowheads; egg envelopes.

g wE BA7EE 2 ZHFAHKim et al., 2012)9F
FrAreE A3t glE 9l

SWALY] AP Jolte] #j 2] (Deung et al.,
2000), 9] (Kim et al., 2007) ¥ F3&] < 3% (Choi, 2015)
3w e| en|Rte] (Kim er al., 2011)9] FAFE A 27
3 Ao fAStAT B ATolA Uehd URgATEe 9
B o7 WA 274%, TFERA, BT
Y4 R A0 4nAZ FEY & Yglow, e 2
L7129 ABolF GAGHRA VY A7e dXso
(Deung et al., 2000; Kim et al., 2007; Kim et al., 2011; Choi,
2015).

S st dAEZ O] dake oF 15404 umE &<l
Aok e 7R A ol AZAZS0] EASAL ¢
oz UEAES BETY 4 AT G oS RA
£ & S BEEA g 2P0t (Fig. 4). 2
e FA] otk e] F2] (7~10 pm) E401 (10~15 pm), D =wp2}

(3~6 pm)Q] k3t v wstH FupAbe] duke w9 R
22 gIE St} (Choi, 2015). £3] fr&o] =7 ER{7t
A Aste Stz Eupakel fARE B2y Y] gk i
< BHsta glo] Al EAT AEE FAMS Bl

SpALe) duke B3t o] APHRE FA 9 W=
TR ekt ol= meEta] Zacco platypus (Deung et al.,
200008} ARG oW 237 AP Gt FAV F
7Fel= 8o (Kim et al., 2007)2} 51| F 2] (Kim et al.,
201)&H= 2ol 7h Uit ol 79| A=A date] FAl=
dutA o 2 JAdTET= BT o FAL 2R A
pow, At o] REAHERE B35 W Fo| BT
W] ob= ol v ¢F2 AR dEA Ut (Flegler, 1977;
Laale, 1980). £3F Hoj7} &g B531A] o= A9t 59 &
Sol w2 o AAst= FollA dte £A7E o FAL A
o2 dHA Utk (Guraya et al., 1975; Park, 1996; Kim et al.,
2011). o]2fgt Apol= Fo A 8o wet o Ao
wotEw, B2z o] §5o] met ol Hlth tjREe
Geolfe ATCE AE $ SRE HUEriA] gEE
Aol me Atolo] 8 YA FHZALE o] &sto] a2
EE= vl o] Uk YR FoAs Y-S Eu|sto] A
TE dAE0] AR 2o QA Aot 23y sfitol 7Y ¢
A2 RAdgho] Won, BA Y Ao FHE &I #
Toll &3f sk 7 R8s A "t ol #3304
F3kste] Ztoj7h HGlE o A HolE 7 5 =T =
AL gt 2 AN SR WAl 7]Ee] RAMYR
o2 d¥A et (Kim and Park, 2002), F2H9] 9|0 51
gk BE&prEo|u REAb: BEEA Y FAx2Folth o
At 2 wefjFR|otao] kAt (Kim et al., 2001)2t S4=ut
Z}(Choi, 2015)9F Zo] f-&o] =gal Hej2 F4H sHd

i=R= O]



AATHE oifeh AE fASHAT teb Eube o B
Hol AL B8 o RAsE HAd Ao YZHr o]
of Ao zRE Ty dEL vny o] ke
Boe] YAzt 2 2o HF)N AR HARBL olojz
Aoz AR HTh

) ARIAE £ 209 994 44 Bete

v

2
A, £3 Fuo] A S0l 4244 A5
Y8 BFegoR qddtel 3 5 A AN B4
2 Hol AFNGF] RED} AT W A ot
@A =l oloF & Roltt.

2 o

Joim maARAclto] 4olE BF D4F BoHAF Micro-
physogobio yaluensis 'S4 W XM EZE9] Fegty EAS
A7) Fekdn AL olgstel AT WA
(oogenesis)= A ¥GA217] (chromatin-nucleolus stage),
Hel7] (peri—nucleolus stage), FHF A} 7| (vitellogenesis)]
g 9 43 17) 9} A< (mature stage)d] TAE FEEH AT
FA 7] oll= v =7} 374] FAEY AdEg gAZo] A

of Qloh. FHA7ol= & Woll Ao 2dEo] FHupele]

325k llen, dHf (egg envelope)o] FAE 7] AZHSHA
FE8719] dE DA A= AEZF Y djFEo]

Wl SRk kg A EY, dAgo] JYPEHEA 5
T A= FE Abolof eosinel] B E= dFHFHoR
WA= A AsdA ol =gt dAlZos B G50l
shtel Aokt 13 (yolk mass)E FAISHL Ut o] A7
O] whA|32 o) Tup A Z AT} o ZA|ZF Atolof SFA B4 E
At
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