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Structure of Egg Envelope and Oogenesis of the Korean Endangered Fish Gobiobotia brevibarba (Pisces:
Cyprinidae) by Wung Sun Choi, Jae Goo Kim and Jong Young Park* (Department of Biological Science and Institute
for Biodiversity Research, College of Natural Sciences, Chonbuk National University, Jeonju 561-756, Korea)
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ABSTRACT A histological study on the egg envelope and oogenesis of Gobiobotia brevibarba
(Pisces, Cyprinidae) was carried out by a light microscope and a scanning electron microscope. Various
developmental cells appeared in the ovary caught during May 2014, spawning season. For the relative
area of oocyte, the ovary consisted of mature stage (74.5%), a vitellogenic stage (yolk granule stage,
16.6% and yolk vesicle stage, 6.6%) and previtellogenic stage (perinucleolus stage 2.2%), which means
its spawning season. The cytoplasm of the perinucleolus oocyte is acidic and many nucleoli are locat-
ed at the inner side of the nuclear membrane. The yolk vesicles, an early vitellogenic stage, has a follic-
ular layer and a zona radiata clearly. Numerous villi, called an egg envelope, begin to form on the zona
radiata. The yolk granules, an another vitellogenic stage, proceeds and they show a strong eosinophilic
nature. Such yolk granules appeared between the yolk vesicles occupying most cytoplasm, and as
the stage proceeds, there are some yolk masses fused with each other. Egg envelope is covered with
plenty of villi (2~ 3 um in the length) over the entire egg surface.
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Relative area of oocyte in ovary

Fig. 1. Cell-type distribution represented by relative area of four dif-
ferent types of oocytes in ovaries of Gobiobotia brevibarba in May
2014. MS, mature stage; PNS peri-nucleolus stage; YGS, yolk granule
stage; YVS, yolk vesicle stage.
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ARE7) 8] EAfe] e A7F] F Foll WAk oz A
S} glglom, Zolx A7} mssisieh. A%E wefol=
g Fepnon BAY A da del G
(chromatin-nucleolus stage), 5= ‘217] (peri-nucleolus stage),
3tz 7] (yolk vesicle stage), *F37-7] (yolk granule stage),
AJ<=7] (mature stage) 5 Tk 1‘ ‘_E}‘:}lﬂ-4 YA 2 E-o]
EAET Fig 24). ol2lT PALES] AJURAS %
ZH(74.5%) 0] 714 we BBS zx|sla glgloen, W3E
Aol PFAEE F&F71(16.6 %), FFE7](6.6%), 12|
FH71(2.3%) =22 FA = Ao (Figs. 1, 2).
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Fig. 2. Photos of a light microscopy (A-F) and a scanning electron microscopy (G and H). A-F, Transverse section with hematoxylin and eosin
staining. A, There are various development stages in the full-grown ovary. B, Early perinucleolus stage with many nucleolus arranged along inner
nuclear membrane. C, Late yolk vesicle stage during vitellogenesis. The formation of follicular layer (f), villus (v) on the zona radiata (z) begins
rapidly. D, Early yolk granule stage. E, Mature stage. F, Follicular layer has theca cell (t) and granulosa cell (g). H, Lots of villi (v) cover the whole
full grown oocyte (z). f, follicular layer; gv, germinal vesicle; mo, mature oocyte; mp, micropyle; n, nucleolus; op, ooplasm; v, villi; yg, yolk
granule; yv, yolk vesicle; z, zona radiata. Scales indicate 200 wm (A), 50 um (B), 10 wm (C), 20 um (D), 200 um (E), 10 um (F), 67 um (G), 7 um
(H), respectively.



o2 FAE gl (Fig. 2D). a3tA] o] zls) gl wet A
%719 WA 2= FF 1151.3+64.7(1052.2~1251.3) um7}
A Axem olu] FAH *3 AP A2 FFsIHA
AZAe] S 2A|ska lit (Fig. 2E). 3h7-7]0
A AL7|2 AYEHA] o ZA| £ 9} theca cell2 FAIE 2
=9 AEMEZo] FUIsIN o, Al xAl °4§b*1]i% At
o]e]] Z%-x| % ek(striated appearance)?] WA E FA YA
o} (Fig. 2D). A<=t A171¢] ¥PAb = oF 10~15um —r’?ﬂ
WA 3AME B} (Fig. 2D, F). WAl 9} o Z2A 23
Atelef EAshs R (vill)e H3E7]2] dH 2A 23
317] A1Ebske] Asatel| A= L Aol7F 2~3um7tA] Zeof
A=t (Fig. 2C, D, F, G, H).
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w3k S A9 S e dEHe| s 2~3um ZHeld

3
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om PB oA g Ao A7 Lol vls
@ 2z BAsw Adet o2l @ S e FA ol
o]F-<l Coreoleuciscus splendidus (Kim et al., 2010), Pseu-
dorasbora parva (Kim et al., 2007)2] 149} §AF3E e =
Bolx Qgdet. ol o el NS AN off wo
wAobstol A ek b BAo2 weleh Mol E 2 Rhyn
chocypris oxycephalus (Kim et al., 2009)2} s Ako]F-el oFE-
23} o] Scorpaena notata Munoz et al., 2002)2] i~
o o 5] Qo] IR ol g nech

b BAe1e] i vhelt o) aboll qlo] ALAE F
Q1718 AL 9 Zel ol YAHE A, dE
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FE A=z gk 9l GE77] F vk 3] A
AMZEo] IAFSNT A%7] FH 2] i =7 11513
(1052.2~1251.3)um= o]A 2] kA o+ (Ko et al., 2011)
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& wEsp) g A4 Rl o WE 2ol AAIShe o
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form), %3 (villous form), A}4}3 (filamental form), 7 %] 3]
<Ete] ¥
(fence-shaped form) 78] 31 $7-%3] (non-structural form) 5
T BRI, olela Tk Al st 28 W
7} ol Aom 3 wsee}(Park 1996). =3k o] 3t e}
o waATzE AARET DA AT QYL wolw
slop] Q¥ BRTelAE ¥Red SHew olgusls
glt} (Groot and Alderdice, 1985; Hirai, 1993; Yoon, 1999;
Park and Kim, 2001a, 2001b; Rizzo et al., 2002; Kim et al.,
2011; Kim and Park, 2013). EA}o]2] yateljr]E= 2]7 o] =
3 W7 o] AR Aw7] meofe] g o] whEo] A
gt o] Z9] EolAL B W ol g2 X9 Az}
7 AYSFe AE Wolakn Sl WA 75e sshe
Roz d#x )} (Grierson and Neville, 1981; Cameron
and Hunter, 1984). =&t A% o] fFel A= o] 47} 274
ol vehtn Qo] F23 BRI S0z o845 9
o} (Chen et al., 1999; Morisawa, 1999; Debus et al., 2002).
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(saw-shaped form), A3 (hillock-shaped form),
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JE]x w]&eE WEAQl FRHAYI(23%) w2 FAE
o liet FHgly] Ao HEAL hematoxylin°ﬂ 7}a}
A @AEH, dute] kFel= vape] dEe] Exskae
A el Wtz r)el 27) %%Tﬂ DA A = o
Z33 wpArE SElEAl 8AET] ARE o, vk
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