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Electron Microscopical Description on the Egg Stalk-like Structure
of the Rockfish, Sebastes inermis (Teleostei: Scorpaenidae)
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The ovary of the rockfish, Sebastes inermis was cystovarian -condition and consists of numerous ovarian lobules. Previtellogenic
oocytes were embedded in the connective tissue of the ovarian lobules. As the oocytes grows, it protruded into the ovarian cavity
and form grapes cluster-like structure with egg stalk-like structure. Yolk granules and zona radiata were not observed in the embedded
early oocytes about 20 ym in diameter. In the oocytes about 80 um in diameter, yolk granules with electron dense were abundant
in the ooplasm near the egg stalk-like structure. However, pinocytosis was not observed in the pore canal system of the zona radiata.
In this stage, microfilaments, developed endoplasmic reticula, tubular mitochondria, granular materials with low electron density and
active multivesicular bodies were observed in the egg stalk-like structure. This results suggest that the egg stalk-like structure of the
rockfish are related with the oocyte attachment and exogenous vitellogenesis of the intial vitellogenic oocyte.
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GANE dRAEE AA3te FY GEEHS UAHA ¢
¥ (endogenous vitellogenesis) 2 2 A2 <) W4 (exogenous vite-
llogenesis) 22 FE¥ € WA WHL A Balbiani bodyE
HZE AZY 27189 9 F2 o] Fo{AH (Riehl, 1978; Wal-
lace and Selman, 1981), A2 MWL 2 JINE23
AT Atolo] Patdie] FAE pore canal systems B3I LAl
¥&4 (pinocytosis) ol 9&%¥t} (Selman and Wallace, 1982a,
1982b, 1983, 1986).

HAAGT dEME Alo]] BY (egg stalk) TFZ= oldiHF
7F&8 Anodonta (Beams and Sekhon, 1966)%t MZ7, Fulvia
mutica (Chang and Lee, 1982) I3l BEF Haliotis (Lee,
197490 B1g F22 GEAEY ¥ 2 I3 G523
2R @A . BFARAAN 9 fAFRe FEHE,
Scorpaena miostoma (Lee et al., 1997)% B2 Sebastes thom-
psoni (Lee et al, 1998) 281 A, Cynoglossus joyneri (Lee
et al, 2000) 1A BE FHo] glou} o] mATE D 7|59
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¥ d7AE Lee and Kim (1992)8] Bae) me} %A 3l
e BF 245~270cme B 4 7} AHEHIAT, &
V3 dde dREE s 2YRES AF}E.

Fdn 7 £ FEL Bouin's solutiond] TP detA A
HHYO 2 FA d~6um9 I£HHE 423t Mayer's hematox-
ylin-0.5% eosin® M| FAE AA3Act

FHAAEZ (TEM)S ZFE2 AFE 01M phosphate
buffer (pH 7.2)E 93417 25% glutaraldehyde & 02 4T A
2~4AZ B¢ A 1A 282 1% osmium tetroxide (0504
2 4Tl A 2/ B¢ F 1A 3H 28, 01 M phosphate buffer2
A H3 L ethanolZ ©)43le] dAEE 4389 epon 8120 ¥
atdch. Tole 232 54 05um® semithin section ¥ 70
nm$] ultrathin section$ 3% TEM (JEM-1200EXIL, JEOL) 2.2
ZA3 At

FAAAENZ (SEM) Y 2R AR 7tedl 137 &
% TEM ZAXE AZH 5434 HedHAt g8 24¢&
critical point dryer2 AEAIZ ¥ ion sputterd ©f 43t gold
ion particles 57 20nmZ JH& Y3 F SEM (DSM 9404,
Carl Zeiss)o 2 #&3adch
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o Yo dEAES} FAHD (Fig 1, A). 282
WA GREAE 5 WFE2HGE Y4574 we F
815l22 (Lee and Kim, 1992) E2te dayejo
FrEE 45 E 42079 fAst & £ St
A gl 348 @& (cystovarian condition) % "}
gymnovanan condition) 2 FEHEH, ¥4F di
A i pdfo) Gl aéﬁﬂc’l‘%
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Lee, 1985), ocean whiteﬁsh, Caulolatilus princeps (Elorduy-Ga-
ray and Ramirez-Luna, 1994) 2 2238 Sebastes thompsoni
(Lee et al, 1998)& BIRE diF#2 FIolFolN #2328 £ 9
o U diae ddFH o{FA FANE, Salmo gairdneri
(Nomura, 1962) 59 ZE°5% £7+22], Raja pulchra (Yeon
et al, 1997) §¢ dIolfolA B#IY ¢ Yok

BAE UAs JiAe URE AIoRy dadie id
, o] F A "‘rﬂ*ﬂiﬂ Faigch a8 die

o

WAaLHE A
WRZAGE olg9 AAF7|Y et GRAEG GALHY &
2HE7 F715 02 HatA "ok

E a7 2y 22 dRMIEL G4 ge ZAN 244
WEEol e Fed daGNE EEH e FEYR 7T
F AT dAhAgY A 2 B FFHE GEA
EEL T2 9353 o) dARZA A7 A7 50~60 umol A
% (Fig. 1, O). 2 ¥ YEAYXEL 4Fsd 38 FAFZRY
ded A daZez EEHUA B YEAMEZE] 77t
dahgel Rty vix] Tedold g F2E A He

g, a7 WoA B8 d2AXEL F2 7 70um o4
S2A ZHRE JF AT o5 IFFA NN dAdY
(Fig. 1, D, E and F).

daigue) WEEHY e I F 20um A7) 2] YR
AEE Had Add d3 A4Yert £ Jde T U
on 8§ Fyo AEFA EEEeolr}t EXde AL A9
e AXEL A 72T FHAL (Fig. 2, A). 231 ¢&
AEo] A48 dsta IAXE Afolo A WA pore canal sys-
teme FAHA &t} (Fig 2, B). oh&d dRA X AXAd
A dgAHe #EER) goEg o] A]7]E Lee and Kim (1992)
o] H31& vte} spAIAR d#FE Aol dAg & £ glth

agy FAAAEN G $F A daLQezRY da%
Z202 %9 A% 80um AFY GRATAME I FATE
27t 89922 (Fig. I, E and F), 323014 #7 49
of #HAX mAdKE] FAHAE (Fig. 2, D), o€ ¢H¥
FATZ7E GRAXY RV FE JFgde Ae RAFe
F 7ol

o] A1 dgPgel AFE AZ 80um AF GEA
¥ Me dFAYY ZAHE Arojofi A WALl S} pore canal sy-
stem®] BAo] A o] Aj7]e] W {FAFR A oF
AEEL ¢ 84350 Uden, 38 FAFZE 22X ¢=
A AEAele A7 22 A4 10um WY 33

Eo) B3 veEPT (Fig 2, C and D). A% ¢ FA7
Z7} EAE oYY FEdME XX MFY L7|He
drcto] mlekgtg o, WAL pore canal systemE F3 £ 0|

5 BAHA ¥ (Fig 2, B).

7‘7] YR 9y FATE7F P49 FEY XA T A
= & 2gd 2¥NEY nEZsdotEel FEHYY 2u
W fAT R 49 RN ko] gFE W FHE THA
=4, o] 4ol e 843" 89 multivesicular bodyE o] &
2= (Fig. 2, F and G).

et ol ¢ AFAZRE W FATFZRE T B9 4
3*1]5‘.501 24357 A9 27] GEARAA 4AFH G5F
W fabpzo) 23t multivesicular bodyE %3Fe] Yo
'% 2% £ oy EdolEd T8 ARH At diEA
A&A 4771 8.3

Ao FAAN dHTFRE #2749, Scorpaena miostoma (Lee
et al, 1997), B&&, Sebastes thompsoni (Lee et al., 1998) 181
A, Cynoglossus joyneri (Lee et al,, 200008 457} 71&-4
A7) dadA HuE Heo] Qo o] ARHY 72 ¢
g #EAe AFHR 2R

YO off URAEY WFEAL P W (endo-
genous vitellogenesis)# 2| A A Wy (exogenous vitellogene-
sis) 22 FHET WA A 2 27 Balbiani bodyE B F %
AEY 27180 93] F2 o]Fojx=d (Wallace and Selman,
1981), Neomacheilus barbatulus| A& GEA X R nlEEE
gols} multivesicular body7} #d#t (Riehl, 1978). YA A

L G2 AFXAEZT 4FAD Ao)o] A o] H4E pore
canal system®] #Al§ % (microvill) & 5% SAX 24 (pinoc-
ytosis) ol ¢J&%t}t (Selman and Wallace, 1982a, 1982b, 1983,
1986).

R ‘45*113 Atele] wW FxE ojdHF shid
Anodonta$t AEF, Haliotis a8 MEAN, Fulvia mutica®) Al
BuEed, o] FRE YEMEY 444 d&5Fn d4e
A i (Beams and Sekhon, 1966; Lee, 1974; Chang and
Lee, 1982).

i GEAZY G4FSAE ofF vhEsAR YAFA WY
B AR PR FREAY, o] JheH JAFY FHE A
AXEZ9 43d% Abol9 pore canal systemS F3 SAEFS
(pinocytosis) & dH < F& wWyle] HuHled, Yo o
W& Anodonta (Beams and Sekhon, 1966) A FH &) o)A+
Z& A9 EA o5 /ITH AU dEEA Y BIA
AAF BEa gk v RN E A 250~300A9 BlA
A¥E0] GRAEALGA wEHo] GRAXY 2F L (A7)
HFETE AP ot ohgE o ¥ ¢ AFEA
o] FEFo2H RN FAE GFATEH] YAEAY
olgH e FE2YEL Hudy
¥ 979 Fig. 1. BS Lee and Kim (1992)2 28 dEA X9
v B AEP|AH dFNA dEEH 843 gA=z A
PHAN FEAE AZAYgAE dFEL 124 EIde
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Fig. 1. Ovarian internal structure of the rockfish, Sebastes inermis. A: Photo micrograph of ovarian growing stage. Note the
embedded previtellogenic oocytes in the ovarian lamella and suspended vitellogenic oocytes by egg stalk-like structure
(1). B: Section of ovarian ripe stage. C: Scanning electron micrograph of embedded early oocytes in the ovarian
lamella. D, E and F: Scanning electron micrographs of suspended vitellogenic oocytes by egg stalk-like structure. Eo:
early oocytes, Es: egg stalk-like structure, N: nucleus, Oc: oocyte, Ol: ovarian lamella, Pvo: previtellogenic oocyte.
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Fig. 2. Electron micrographs of the ovarian growing stage in the rockfish, Sebastes inermis. A: Previtellogenic oocyte, B: High
power view of figure 2-A showing the inactive follicle cell. C and D: Section of the egg stalk-like structure in the initial
vitellogenic oocyte. Note the activated follicle cells, developed zona radiata and numerous yolk granules. E: Follicle cell
and zona radiata of central region in the initial vitellogenic oocyte. Follicle cells are inactive and pinocytosis is mot
observed in the pore canal system of zona radiata. F and G: Section of the egg stalk-like structure showing the activated
follicle cell and multivesicular body. Er: endoplasmic reticulum, Fec: follicle cell, Mb: multivesicular body, Mt:
mitochondria, N: nucleus, No: nucleolus, Op: ooplasm, Pm: plasma membrane, Yg: yolk granules, Zr: zona radiata.
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