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Microstructural Differentiation of the Oocyte in the Abalone

Haliotis discus hannai
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The purpose of this study was to provide basic information on sexual maturity and reproductive biology for the
management of biological resources in abalone Haliotis discus hannai. The nucleus of the oogonium occupied about
42% of the cytoplasm, and had a distinctive basophilic chromatin. The cytoplasm of previtellogenic oocytes was
homogeneous and the size of nuclear pores increased. Fine granular and vacuolar yolk granules were observed in
the cytoplasm of the initial vitellogenic oocyte. In this stage, the egg stalk and jelly membrane began to develop.
The nucleus of the active vitellogenic oocyte was located near the animal pole. Yolk granules were strongly acido-
philic. Lampbrush chromosomes were observed in the nucleus and rough endoplasmic reticulum. Annulate lamellae
developed in the cytoplasm. The shape of the ripe oocyte was rounded polygonal. The size of ripe oocytes was
202.9421.40%142.1+18.82 um and the thickness of the jelly membrane was 10.1+1.52 um. These results show that
yolk accumulation in H. discus hannai is based on two methods: exogenous accumulation, through the egg stalk, and
endogenous accumulation, through intracellular organelles. Management of biological resources will be necessary
when oocytes predominate after the active vitellogenic stage.
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Fig. 1. Microscopic image analysis of the oocyte in abalone Hali-
otis discus hannai. A, oocyte diameter; B, thickness of outer jelly
membrane.
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o|=of Hzlsleict. AlZHE F -2 Mayer's hematoxylin-eosin
(H-E) 9A, Masson 415348 18] 11 alcian blue-periodic acid
and Schiff’s solution (AB-PAS, pH 2.5) WF-g- & 3g-sl&n| 4 o
= EA8H5
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At 3 4% A|E5 0.1 M phosphate butter (pH 7.4)= 20
X 33] £A|3F &, ethanol TAY 4 314 2353t
2231 308 7+ © & propylene oxideo] XS 23] A
A epoxy resin® = 60°C Q20| A 36-48A17F Ft Fa519
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Fig. 2. Changes of the diameter and thickness of outer jelly mem-
brane of the oocyte during oogenesis in abalone Haliotis discus
hannai. Avo, active vitellogenic oocyte; Ivo, initial vitellogenic oo-

Diarmeter (um)

cyte; Og, oogonium; Pvo, previtellogenic oocyte; Ro, ripe oocyte.
Vertical error bars indicate SD.
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9] o]F M T& AR FaHA A7 (LIBRA® 120, Carl
Zeiss NTS GmbH, Oberkochen, Germany) 2.2 325} %t
BH01Z SR

275t 24| Herals Sla) @rl7 SRR (KY-F1030,
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Fig. 3. Light and transmission electron microscopy on the oogonia of abalone Haliotis discus hannai. A, note the basophilic chromatin, H-E
stain; B, note the euchromatin (Ec) and granular heterochromatin (Hc) in karyoplasm; C, Note the numerous mitochondria (Mt) and rough
endoplasmic reticulum (rER) in the cytoplasm; N, nucleus; circle, nuclear pore.

0] 742 EAof| whe} WA 3 (oogonium), WEEA A 7] Vi
A3 (previtellogenic oocyte), W33 A4 7§ A 7] WA E(initial
vitellogenic oocyte), &%/ 7] HEA & (active vitello-
genic oocyte) B 9H57] LHRA) 3 (ripe oocyte) ® TE-E| I}
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dAze] e dFoR 27 10.7+£1.90x8.0+1.21
umo| ${Th(Fig. 2). 32 AP 0.2 27 5.8+0.79 pm= A7
o] of 42%E *pAJskAth. WA 22= H-E ¥4, Masson 115
A4 3l AB-PAS (pH 2.5) §-&-0ll A 245t S8 71/4& vetdle=
AL A of] H2Fhe BRI 4= Qloich A2 H2 H-E &
Ao A= - oFgt & ¥ 71/ & UEF 0™, Masson 454 A
oA €& FH2A(7430C)S LrEHH 2L AB-PAS (pH 2.5) vt
SoAE @O EEAN(7445C) 0.2 WH-S-5LGITHFig. 3A). £}
AN w2 AT, GAA 2] AL o)F P ATt 71y
Aol F5letA| -2 $eh(Fig. 3B). 2o Ut e}
Afolo]l 3 F=H F-7H(perinuclear space)?] 2]+ oF 50 nmo]
1o, 35o] SISk - E ek | Ui whe) 2R
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Fig. 4. Light and transmission electron microscopy on the previtellogenic oocytes of abalone Haliotis discus hannai. A, note the basophilic
cytoplasm and eosinophilic nucleolus (No), H-E stain; B, note the well developed rough endoplasmic reticulum (rER) in the cytoplasm;
C, not the well developed nuclear pore (circle) and electron dense nucleolus in karyoplasm; Ec, euchromatin; He, heterochromatin; Mt,

mitochondria.

Fig. 5. Light and transmission electron microscopy on the initial vitellogenic oocyte of abalone Haliotis discus hannai. A, Note the baso-
philic cytoplasm and small vacuolar yolk granules, H-E stain; B and C, Note the eosinophilic and PAS positive yolk granules near the egg
stalk (Es). AB-PAS (pH 2.5) reaction; D, note the well developed mitochondria (Mt) and rough endoplasmic reticulum (rER); E, two types
of yolk granules (Yg) and Golgi complex (Gc) with well developed cisternae; Ec, euchromatin; He, heterochromatin; Jm, outer jelly mem-

brane; N, nucleus; No, nucleolus; circle, nuclear pore.

ol that Be) Hl8-E 152+ 1.96%0|%.00], AL 2|ah
Qle] Hl 8- AN A o] e ZHasisich. 3
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25191 11(Fig 6B) AB-PAS (pH 2.5) k3] A4 alcian blueo]]
Fgog oA whgate] ek F2M4(2136C)S HERATE
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of| &= AL 2 9] perinucleolar chromatino] €]2]8}aL 1St
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Fig. 6. Light and transmission electron microscopy on the active vitellogenic oocyte of abalone Haliotis discus hannai. A-C, note the nucleus
(N) in the animal pole; A, H-E stain; B, Masson’s trichrome stain; C, AB-PAS (pH 2.5) reaction; D, network structure of perinucleolar
chromatin (Prc) and electron lucent pars fibrosa (Pf); E, two types of yolk granules (Yg) and well developed annulate lamella (Al) in the

ooplasm (Op); F, cortical granules (Cg) under the vitellin membrane (Vm) and developed outer jelly membrane (Jm); Mv, microvilli; rER,
rough endoplasmic reticulum.

Fig. 7. Light and transmission electron microscopy on the ripe oocyte of abalone Haliotis discus hannai. A-C, note the well developed outer
jelly membrane (Jm); A, H-E stain; B, Masson’s trichrome stain; C, AB-PAS (pH 2.5) reaction; D, annulate lamella (Al) with electron lu-
cent yolk granule in the ooplasm (Op); E, Electron lucent karyoplasm (Kp) and numerous nuclear pore (circle); F, Microvilli (Mv) between

vitellin membrane (Vm) and outer jelly membrane (Jm); Cg, cortical granule; N, nucleus; Ne, nuclear envelope; No, nucleolus; rER, rough
endoplasmic reticulum; Yg, yolk granules.

(Fig. 6D). d=3akg] Ato] o] A2z ol A= 2HAEA| 2} 3H5 ol wlAl g7 HhdE] o] glglow, deat of g of Ajard
Th(annulate lamellae)o] L= o] lglon, ST 2|24 ol = AR =7} =& A7 (cortical granule)E©] AH 5}
WS SR AICHFig. 6E). 3 A5 2ue] v a1 AU TH(Fig. 6F).
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7] GRAIEZS] FEl= s oo, Byt A=
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australis (Wilson and Schiel, 1995)E- H] 53 U2 A& 79} 5
A5} THSobhon et al., 1999; Najmudeen and Victor, 2004;
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71+ H. rufescens 250 pm (Giorgi and DeMartini 1977), H.
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QA EA7| WSS A2 WA A kS A v WA g A
7} 2ith(Beams and Sekhon, 1966; Wallace and Selmen, 1981;
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2220} ojuls ol L A drkEe] W xR
ARA AT GEAIZ) $2 0 A7 st FAo] i
HAFEAY B2 7|52 g9atci(Beams and Sekhon, 1966;
Park et al., 2003; Jung et al., 2007). EHA 2o A = W2 1+
R AINAI71 &) A A7 e SRR 7] AlAFSEo] T A
7 of whet oS Sl Alrh Eet 5 At Al e
g F9lo] WA H-E GMollA] 34z REg-5fal
AB-PAS (pH 2.5) §Eg-0l A+= PASo|| ¢}/ 0 & vh-g-oh= s
0] Ik

YA G R e 7| E o 2 Hlwy) BAgH 72 ojst
Ao 3 o| §ate] BA o 2rEl AZHEo] olnf 24
A @ FAA 52 AEZY 7| oJsf F& o] Foj Mt
(Wallace and Selman, 1981; Visser-Roux, 2011). QA &5
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A71ed FEot 2) WS Al QAR njEE =g oket e
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A9 A 7HA] dEkA W o] B 11 ItH(Eckelbarger and
Young, 1997).
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(Wood and Buxton, 1996)2} H. asinina (Jebreen et al., 2000)
oA Hirwglon, 2 ¢15-o] BRpEof A e 2ol ¥t

AL 18] 5ol MRS 3P| He BHFE R 4
choret Bejsald o B4 a0loR e U Bl 9
3l A e 2} 2+ theFsl Wt 122 Wk x| 71tk (Bolton et all.,
2000; Beninger and Chérel, 2019). 5791 Tegula finebralis
oA g A 2= 77 250-260 pm o] A2l S-0 2 Eefit
o] 9l ow|(Moran, 1997), Axe}2] k< A2 A AE] 59
FA= 9F 5.3 pmo] ™ (Jung et al., 2007), H. asinina®] $+<5 &
Tz A ] 9ute] dido] B E Glri(Wetakan et al.,
2001).

o] T oA A ettt ey
ASE B8] dresto] $h47] A Eo A= F7] oF 10 pm
2 24 golon, 218kebH 02 Ael5e el guny
2 3% Ao FRIHITh gholl A B g 5= 4k
L9Y A5 R B uEYRA|THKim et al., 2016), A&7 F= A
Wl 522 HIET SAnAe T 4 A% S= L A4
4 A of zpolof| &fsf M7} 71s5keh(Uki and Kikuchi,
1984; Grubert and Ritar. 2004; Najmudeen and Victor, 2004).
wheba] SR E-L A28k S oA YR AAEA7] 0] %9
HRAESO] S-Sz Al 7|0l e & A8Fsh= wol7] 53
e A Belrt Wag Ao BekHt,

Al AL

B AT YA AR 7]4 7] 89 7HA(Golden
Seed Z2AE, 213008-05-4-SB720)2] x| o]l &]3f =35 = 4]
Syt
sk
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