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Changes of Morphology and Morphometric Characteristics of the
Oocyte during Oogenesis of the Abalone Haliotis discus hannai

Sun Mi Ju and Jung Sick Lee
Department of Aqualife Medicine, Chonnam National University, Yeosu 59626, Korea

ABSTRACT

The developmental stage of germ cells during oogenesis can be categorized into six stages with histological
features: (1) oogonium, (2) previtellogenic oocyte, (3) initial vitellogenic oocyte, (4) early active vitellogenic oocyte,
(5) late active vitellogenic oocyte and (6) ripe oocyte. The size of oocyte, nucleus and nucleolus illustrated the
increase tendency but size ratio of nucleolus to nucleus was decreased during oogenesis. During oogenesis the
stainability in the cytoplasm of oocyte changes from basophilic to eosinophilic in H-E stain. And egg stalk and
outer jelly membrane was developed in the oocyte. These histological changes are seemed to be yolk
accumulation in the oocyte and preparation process for spawning.
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Fig. 1. Microscopic image analysis of the oocyte size in the abalone Haliotis discus hannai. A: original image. B
and C: analyzed image. D: analyzed data. C: cytoplasm, N: nucleus, No: nucleolus.
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Fig. 2. Microscopic image analysis of the nucleus and the nucleolus size of the oocyte in the abalone Haliotis
discus hannai. A: original image. B and C: analyzed image. D: analyzed data. C: cytoplasm, N: nucleus, No:

nucleolus.

Fig. 3. Microscopic image analysis of thickness of outer jelly membrane (Om) of the oocyte in the abalone
Haliotis discus hannai. A: original image. B: analyzed image. C: analyzed data. C: cytoplasm, N: nucleus,

No: nucleolus.
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Fig. 4. Microscopic image analysis of nucleus and nucleolus ratio to cytoplasm of the oocyte in the abalone
Haliotis discus hannai. A: original image. B and C: analyzed image and data. C: cytoplasm, N: nucleus, No:

nucleolus.
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AR A dAF A ] AT 22 TH A
we AR WEEAAA7] GRAR
(previtellogenic oocyte), FEHHAMA 7] FRAE (initial
vitellogenic oocyte), &3 Ax7|2A7] GEAE (early
active vitellogenic oocyte), W34 F7|&A7] dRAE
(late active vitellogenic oocyte) 2! $%7] YZAHE (ripe
oocyte) & T-H3}%t)

EE55 AR o 22 A oA el 3 A7
F2 G3=A 9 A5t i8] Reishia (Thais) clavigera
(Lee, 1999), Y¥315 Rapana venosa (Chung et al.,
2002), Bolinus brandaris (Amor et al., 2004), t}&7]
Semisulcospira libertina libertina (Kim and Lee, 2009)
W 42} Batillus cornutus (Jung et al., 2007) 5|4 3}
=ik ¥ 159 Afes AR, AT, 27)d
29471, 3G90 9 A571e] sdAlR s
(Chung et al., 2002). &2} WAg A4 dA 27, I
YA, dEHANA Y, dEBEAAE7), 5719 s
2 TRkt (Jung et al., 2007). THE712] AR AL
WA 27, dEEAA7, I, G342,
%719 5RAIE 318k (Kim and Lee, 2009). 3}Aqt
aefel ohE7)ellA dAE AR kv 2t A T)Eel
A EEEAA7 Y] dEAZES SRR B Ay,
AEANA G3AFE] +27F == (Jung et al,
2007; Kim and Lee, 2009), ¢]2]gt Aol 55 dr A L2
TS Tl QoA Fen| AT x4 7)E
o] alo]g 3| wEojof 3 Ao wArks

EAEe] IAPAAA S GEAE, & 4 qle] 27]
S7behe ZdE mlon dof| bigt <lef A7) wlE2 A
For, H-E G40 drAE Axae] ga4de

(oogonium),

oA Ao ® HIE T (Table 1, Fig. 5).

HRAEY] el f¥eH, 27)= A7 11.44 ( 1.46)
X 8.63 (x 2.18) xm %t} & Yo7 F7]E 6.33 (=
0.50) £m 2 AZTA] ok 60%E A3} (Table 1). &
AAZE9] AEAL H-E A4 v ot 39714<
ehdleh & jellA] Qle I A o) dAeE e 5
A714& Jepdl= ¢34 A& (heterochromatin) ©] F& 3}
gon, JAxe] X F el 5 33T (Fig. 5A).

Ao dRAZE 98 £ Yoz )=
20.94 (+ 6.74) X 14.31 (+ 1.08) pm & LA Eo| u]s)] &
7Vt #e] Z7]= 9.80 (= 1.82) pm E AT ]
3] °F 50% S7Ftol ot A2l wigt 9] n]&2 29.15 (+
20.65)%% FAE ©Alol w3l oF 50% FAaslth. H-E
A A o] GEAEESL AFEAL gAsG on, FAAXE
Al mlE v e 9718 vekdlleh @ Yelle st
3971485 veRle 39 glo] FEEkA EE3gen, &
Aelle A8 dAAEo] AbAEkaL iglet o] Al7]el] <le] =
7] 5.38 (£ 0.62) pm E M| 44.46 (+ 35.99)%F A
319t} (Table 1, Fig. 5B).

AN 7] GEAEE 23 Oy 28 Ao
= AR GRAE B3l chi A= Fegic) o]
A7) GEAEL] Z7)E 44.01 (+ 7.64) X 23.52 (+ 3.53) «
m gon, #o] 7= 16.84 (£1.45) ym E A Ao H]
3| °F 58% SVl ot Al2A el wgt 2] n]&2 22.50 (+
1.67)%% tha ZF2slgit H-E gA00A o]5 GEA 252
AEAL QAL TN tha FAasigl o, Al Al A
= PAIgE HEET £90] FEEC] AF BE=| I A
£ 297148 JeEe 39 olo] FREkglen, oA
3] @AAEo] Ak glolet o]Al7]el <19 =Z7]= 9.04
& 064 pm = F7RIGoY WAL AA|EhE <l v]E>
33.66 (+ 50.18)%% 723}3th (Table 1, Fig. 50).

dEPA 2718479 dRAEE dREAALY (oogenic
follicle) H¥} GEAZE dA3= 3 (egg stalk) o] =
7b AR i AEA FESA A A7)0 dRA 2] w]E) ok
A A= Fegich dRARS 279} Hel= vy ot
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Table 1. Changes of morphometric characteristics of the oocyte during oogenesis of the abalone Haliotis discus hannai

Oocyte development stage

Morphometric
characteristics Og Pvo Ivo Eavo Lavo Ro
11.44 20.94 44.01 76.04 202.30 282.58
Size of ooevte (xm) (* 1.46) (= 6.74) (+ 7.64) (& 18.9) (+ 47.43) x (* 13.91)
yte tu X 8.63 x 14.31 X 23.52 x 37.30 73.27 x 230.75
(+ 2.18) (+ 1.08) (+ 3.53) (+ 4.38) (+ 15.44) (+ 32.32)
. 16.84 23.40 41.97 120.01
Diameter of N (zm)  6.33 (= 0.50) 9.80 (+ 1.82) @ 1.45) ¢ 3.10) @ 10.21) ¢ 16.74)
) 11.59 16.35 23.77
Diameter of N (zm) 5.38 (+ 0.62) 9.04 (+ 0.64) @ 1.48) @ 1.96) @ 2.60)
. 44.46 33.66 29.15 18.77 3.83
0,
Ratio of No / N (%) (+ 35.94) (= 50.18) (+ 66.89) ( 3.96) (& 1.20)
. 59.23 29.15 22.50 29.36 15.78 32.59
0,

Ratio of N/ C (%) + 1.23) (+ 20.65) & 1.67) (& 5.64) (+ 32.36) (@ 8.52)
Thickness of outer 11.52
jelly membrane (/m) 8.10 & 3.31) (* 2.84)

Stainability of Basophilic Basophilic Basophilic Eosinophilic  Eosinophilic = Eosinophilic
cytoplasm in H-E stain +) (+++) (++) +) ) (+++)

C: cytoplasm, Eavo: early active vitellogenic oocyte, Ivo: initial vitellogenic oocyte, Lavo: late active vitellogenic oocyte,
N: nucleus, No: nucleolus, Og: oogonium, Pvo: previtellogenic oocyte, Ro: ripe oocyte.

o} o|A)7] dRAES] H A7) 76.04 (+ 18.40) x 37.30
(£ 4.38) ptm = ZA=gon ] 77 2340 @& 3.10)
pm 2 A DA vlE] Frhskglom Al 2o cfgtk e u
£2 29.36 (+ 5.64)%%th H-E GAol|A] o] FrAZTE2]
AEA] GAL gt s7|AA sae® AZkEc)
A2ANAM = wAgE ARELS U5 FeAn 23] 32
o] F3lo] Frlslgin). A= A3t 1371 YERE
A3] qlo] FEslglon, ofA3] dAALE] AHABkL 9IS
o] A]7]ef 9le] Z7]&= 11.59 (+ 1.48) xm E F73I5 e
NA-L 2} Q) B]EL 29.15 (+ 66.89) % AstS
(Table 1, Fig. 5D-F).

7o) AT 5o T3 24304 54 ke 3
U AlZAC] d3EAe] FAqld), dRAEe] G354 vk

oLk

He WEHATEAY] J el wet oA d3EA
(exogenous  vitellogenesis) ¥ dAE JdEA

(endogenous vitellogenesis) 2.2 F¥¥c} WEAE
Ao A izt ko] ke oA A WAs %
A7} 9t} (Beams and Sekhon, 1966; Chung et al.,
2002; Kim and Lee, 2009).

wWgo] o3& vhH-e Anodontaol|A W F-¢Jol AR Z
74 250-300 A 9] WlAlAdEo] GEAZATA] s o]
BAZS Ak Wl AA)7)es gt ok o] F-¢elA

0]
R

TEAE] WAF oz oA A=
AZAYR olgHe F2YE E1sgt (Beams
and Sekhon, 1966).

ot W FxE EF5F3 AEF Haliotis (Lee,
1974), ©oi5E] (Lee, 1999), <% Lunella coronata
coreensis (Lee, 2000), RZ1%F Omphalius rusticus
(Lee, 2001), Asln|dtiis Umbonium thomasi (Lee,
2002), ¥ 15 (Chung et al., 2002) U 42} (Jung et al.,
2007) ¢ olvisF<l Anodonta (Beams and Sekhon,
1966), AlZ7 Fulvia mutica (Chang and Lee, 1982), ©ll
5 Gomphina veneriformis (Park et al., 2003), TZ#x
7 Barnea davidi (Jeon et al., 2012) SolA % B 15}

S GHRAFNRA) ) FEARE AR
FEAZE Qs wiel et A4 AgEARA B
FAz27|EA71e] dAl 2 w]E) e AR e B
LEHEA oA dEAES] Hd 27]= 20230 (=
47.43) x 73.27 (£ 1 5.44) pm 2 27124 7] vls] 100%
ol Z7lslgdt). ;e Z7)= 41.97 (+ 10.21) #m E 7}
st e, Az g 3] &2 15.78 (+ 32.36)%3ich
o5 TEAZS AEAgME AR AES o5 T3
A AzAe 44 H-E A4 Aol b5 S7kslal
o} Aol = A 397185 vehdls 939 dlo] F3iskal

o

(e}

P

R
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Fig. 5. Morphological change of the oocyte during oogenesis of the abalone Haliotis discus hannai. A: oogonia.
B: previtellogenic oocyte. C: initial vitellogenic oocyte. D—F: early active vitellogenic oocyte. G-I: late active
vitellogenic oocyte. J: ripe oocyte. C: cytoplasm, Es: egg stalk, L: lumen, N: nucleus, No: nucleolus, Om:
outer jelly membrane.

o, AR 27184700 vl AFastgich o)A 7]e] Qle]
7] 16.35 (+ 1.96) ¢m & 78 o RS AR 8h=
Q19 &S 18.77 (+ 3.96)%= FHAaslgich o] Al7lelle
RAE] b whe} GRA| RS Ae)F oute] Hal F719]
At} (Table 1, Fig. 5G-I).

S57] dEAEY Fes WA T1E4 719 dEAE
o vl Do) vl 7 T thAEolsl) o|A7] bR
A2 FF Z7]= 282.58 (+ 13.91) x 230.75 (+ 32.32) «
m 2 $7|8447)9] A Eof| w]s) oF 40%0) SIStk
#o] 7] 120.01 (£ 16.74) pm gom, AEAe] gt &
94 H]E-E 32,59 (+ 8.52)%%th AEAAE AXALE Wt

350l oS FEAHA H-E A4 GRAE AZ
él«l AL Tt ﬂw = veRllth o] A7]el @iAe] Ak
e QAR G 7)e Bsl g rasiglon, ol

E

- T sA Y] S YeElnh 919 271+ 2377 (=
2.60) pxm $om, AL A= <le] wlE& 3.83
1.200%% 37|&A7)0l) njs) & £o=7 7rasigit) A<
Ge A2 A= outke] FAE 1152 (£ 2.84) rm & =
A= 9t} (Table 1, Fig. 5J).

ALNFAE S FFol Avbs 3 He FHFEEY A
S kit Bejslebd o -ﬂﬁo.&ﬂii—,—\ﬂ Ue B33}
Sl Az 22 ekt et x5 W AlZIY (Bolton
et al., 2000). olWjsiFel MNFx/ Mactra chinesis
(Chung, 1997) ¢} & Meretrix lusoria (Chung and
Kim, 2000) A<7cbe] ajuhe Alel2o 2 Selsho] gick, )
gt} oluls)Fel Callista chionedl| A% FEAZ7} FAFA
Aol FEj=wA Ag)Fo] FAH (Metaxatos, 2004).

E579 Tegula funebralise|lA=E Axd d& F7
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250-260 xm o AZoz Fme] glen (Moran,
1997), &ee] S GEA T4 A2 e] FAE oF 5.3 u
m & AT (Jung et al., 2007).

oA AelE FAL Fol wel vh2A Rty o
g A Z FAC Alo|le GRARY F FolA, 44 A
9fe] s 24 9 Albge] Eeglebd 54 o] T whdE A
ok olo] e FFo A7t Hadi)

2 o

AR A G H AT Fet AAAEE 223 EA
of wel IYUAE (cogonium), HIHIAA7] UdRAE
(previtellogenic oocyte), WA /MNA7] GEAE (initial
vitellogenic oocyte), F&3FAx7|2A7] GEAE (early
active vitellogenic oocyte), FE3FAF7|847] dEAE
(late active vitellogenic oocyte) 2 $+%7] YEAHE (ripe
oocyte) & T 4 olvk IAFARAY F dEAE, o
9 9le] 2r)E Sk AE Bl Hej djgk gle] 2
7] v)E2 Arasigich GEAE XA 94 H-E 94
A sR7)elA sA R Witk IR Ft
GEAFAA I} A S ofuto] whdE gl ofd 2
sty Wale dRAES] d3E5A 9 AtEn|RAge s @
ok
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