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SUMMARY

This study was carried out to investigate the histomorphological changes and the electro-
phoretic patterns of egg components, obtained from 100 of 1-yvear-old female catfish(Silurus
asotus). Especially, the light microscopic and ultrastructural changes of ooplasm and follicular
membranes of oocytes, were observed by light and transmission electron microscope. All data
were collected from October in 1992 to May in 1993. The size of the nucleoli and number of the
yolk granules increased as the oocyte grew. Yolk granules were deposited in the oocyte as fluid.
Due to the presence of large early and late maturing oocytes, their ovaries were large, trans-
parent, granular, and greenish in color. As the percentages of fish in LMO and RO stage
increased from March to April, mean of GSI values(19.95%) increased. Follicle cells such as
granulosa cell and thecal cell change a squamous into cuboid shape in LPO and EMO stage.
Processes, microvilli, from the granulosa cells and from the cocyte grow and make contact with
each other in the pore canals of the zona radiata during vitellogenesis, but are withdrawn as the
zona radiata becomes more compact and devoid of pore canals during oocyte maturation. The
electrophoretic pattern of major band in mature stage was much thicker(21k, 24k, 32k, 45k,
67 ~110k, 170k dalton) than that in previtellogenic phase.
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Collection of eggs from individuals

v
Taking out eggs from nitrogen tank(-196T)
v
Homogenation of eggs in centrifuge -tubes using 2% w/v aqueous SDS

v
Centrifugation of eggs in'centrifuge tubes using 2% w/v aqueous SDS
at 10,000 rpm(11,600g) for 20 min.

v
Incubation at 60°C for 30 min.
v
Recentrifugation of eggs in centrifuge tubes using 2% w/v aqueous SDS
v

Dilution of egg extracts 3-fold
v

Electrophoresis of egg extracts with sample buffer
v
Storing of remnant egg extracts in nitrogen tank until required

Fig. 1. Extraction process from various sizes of the eggs in Korean catfish.
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Fig. 2. Diagram of extraction from various siz-
es of the eggs in Korean catfish.
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Fig. 3.

B.C.

G.H

1J.

Histomorphology of the ovary and oocyte development of Korean native catfish, Silurus
asotus, by light-microscoph, 2.5% glutaraldehyde soln-fixed, Epoxy resin-embedded, and
toluidine blue-stained preparations.

100<. Ovary filled with a large number of oocytes in early and late perinucleolus stage in
December. There were formed with many ovigerous folds.

400 <. Early perinucleolus stage. This oocyte(about 50~60.m in diameter) is observed in
ovary during the immature times. The major diameter of nucleus is about 20~22,m. The
nuclear size of this oocytes is relatively larger than that of other oocytes in mature times.
Cytoplasm is basophilic. The zone which two arrows indicate, shows that cytoplasm div-
ided into two concentric zones ; the inner slightly basophilic and less dense (light coplasm)
and the outer deeply basophilic and dense(dark ooplasm).

400 X. Late perinucleolus stage. The major diameter of LPO is about 60~80.mm in size. The
major diameter of the nucleus is about 25 .m. Cytoplasm was slightly basophilic. LPO:
Late perinucleolus oocyte, N:Nucleus.

100x. Early maturing stage. The major diameter of EMO is about 80~150 ,.m in size.
Cytoplasm containing yolk granules was basophilic. The nucleus(about 210 #m in major
diameter) was existed at the center. Yolk granules is formed from inner cytoplasm to out-
er. EMO: Early maturing oocyte, N : Nucleus.

100 x. Late maturing stage(Migrating nucleus of late maturing oocyte or peripheral GV
stage). The major diameter of LMO is about 1,750 ,m in size. The major diameter of mi-
gratory nucleus is about 220 .m in size. LMO: Late maturing oocyte. N : Nucleus.

400 <. Maturing stage(ovulated oocyte). Yolk granules have coalesced to form yolk mas-
ses. The jelly coating is thicker. A large number of cortical alveoli are located at the per-
iphery of vitelline membrane. The yolk granules have its affinity for toluidine blue. The
major diameter of RO is about 1,200 ;m in size. YM: Yolk masses.

400x. Cytoplasm of maturing oocyte. Many yolk granules in outer cytoplasm have scat-
tered(I). A large number of yolk located in inner cytoplasm have coalesced to form yolk
masses. The major diameter of yolk granules is about 36 .m in size. AYM: Aggregated
volk granules.
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Fig. 4. Histomorphology of the ooplasm, follicular membrane of oocytes in Korean native catfish,
Silurus asotus, by transmission electron microscophs(TEM), 2.5% glutaraldehyde soln-fix-
ed, Epoxy resin-embedded, and toluidine blue-stained preparations.

A. 2300x. Ovary showing early perinucleolus oocyte and early maturing oocyte. This ovary
is observed in ovary during the immature times(in February). Early perinucleolus oocyte
(about 50~60 .m in diameter) surrounded by the thin epithelial cell layer. Early maturing
oocyte is surrounded by the thick follicular layers. EPO: Early perinucleolus oocyte, EMO:
Early maturing oocyte.

B. 2800x. Early perinucleolus stage. Oocyte(about 50~60.m in diameter) showing a few lar-
ge dense nucleoli. Note outermost ooplasmic inclusions such as multivesicular bodies
(MVB) located at the peripheral region of cocyte. This oocyte is observed in ovary during
the immature times (in December). EPO: Early perinucleolus oocyte, MVB : Multivesicular
bodies.

C. 6,900x. Late perinucleolus stage. Section of inner and outermost ooplasm containing Stag-
e I oocytes. Cortical cytoplasm of the oocyte is electron dense. The zone which two arrow-
s indicate, shows that cytoplasm divided into two concentric zones; the inner slightly bas-
ophilic and less dense(light ooplasm) and the outer deeply basophilic and dense(dark oop-
lasm). A few of extruded nucleolus are showed in the peripheral region of nucleus. Note
ooplasmic inclusions such as Golgi apparatus, lipid bodies. DO:Dark ooplasm, ENU:
Extruded nucleolus, GA : Golgi apparatus, LB: Lipid bodies, LO: Light ooplasm.

D. 5800x. Section of ooplasm containing Stage [ oocyte composed of a few layers of thick
epithelial cell layer(EC) composed of many nuclei. Note ooplasmic inclusions such as mas-
ses of short and long mitochondria and lipid. A basement membrane(BM) clearly separat-
es the granulosa and thecal layers. Note the dense cored vesicle{A) in the cytoplasm of
the oocyte. The numerous electron-lucent vesicle(~) in the peripheral cytoplasm adjacent
to follicle cell. EC:Epithelial cell, EPO: Early perinucleolus oocyte, FN : Follicular cell nu-
cleus, OP : Ooplasm.

E. 3.,500x. Section of nucleus containing Stage [I oocyte composed a few of small and large
nucleoli. The nucleus envelope is sharply divided into nucleus and ooplasm. NU : Nucleolus,
N:Nuclei.

F. 13,800x. Application of nucleolus(E) in Stage II.

G. 18,000x. Section of nucleus and ooplasm containing Stage [I. There are a few of extruded
nucleoli in the inner ooplasm. The nucleus membrane is divided into two layers. The nu-
clear pores is observed in nucleus envelope. ENU : Extruded nucleoli, N : Nucleus, NE: Nu-
cleus envelope, NU : Nucleus.

H. 23,000x. Cortical ooplasm of LPO. Note ocoplasmic inclusions such as masses of short and
long mitochondria and lipid bodies. Subfollicular space is located between the follicle cell
and oocyte. MicrovillilMV) from the oocyte and granulosa cells protrude into the zona
radiata. LAB: Lipid bodies, HX : Hexa bodies, MT : Mitochondria, SFS: Subfollicular space.

I.  23,000x. Cortical ooplasm of LPO. Note ooplasmic inclusions such as masses of short and
long mitochondria and lipid bodies. A basement membrane(BM) clearly separates the
granulosa and thecal layers. LB:Lipid bodies, MT : Mitochondria, ZR : Zona radiata, FN:
Follicular nucleus.

J. 23,000 x. Cortical ooplasm of EMO. Note ooplasmic inclusions such as masses of short and
long mitochondria and lipid bodies, distinct banding of zona radiata(ZR). The oocyte con-
sisted in a few layers of follicular cells and thin layer of epithelial cells. A large number
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of long multivilli are observed in zona radiata. MicrovilliMV) from the oocyte and gran-
ulosa cells protrude into the zona radiata. FC: Follicular cell, FE: Follicular, LB: Lipid bod-
ies, MT : Mitochondria, MV : Multivilli, SFS : Subfollicular space, ZR : Zona radiata.

K. 34500x. Section of ovarian follicles containing Stage IV oocyte. There existed a large
quantity of granulosa cells(GCL) and thecal cells(TC). Note ovarian follicles such as Golgi
apparatus(GA) and massive collagen fibres(CL). Zona radiata surrounded by a follicular
epithelium consisting of flattened granulosa(GCL) tending to become columnar and rela-
tive thick thecal cell layers (TC) which are separated by a basement membrane(BM). The
cortical cytoplasm of the oocyte is electron dense. BM : Basement membrane, CL: Collagen
fibers, FN :Follicular nucleus, GCL : Granulosa cell layer, GA :Golgi apparatus, LB: Lipid

bodies, N : Nucleus, TC: Thecal cell layer.

L. 13,800x. A part of the zona radiata at Stage [V which micro-projections insert into ooplas-

m. Zona radiata surrounded by a follicular epithelium consisting of granulosa(GCL) com-
posed by nuclei. The cortical cytoplasm of the oocyte is electron dense. FN:Follicular nu-
cleus, MV :Microvilli, OP:0oplasm, ZRE:External zona radiata, ZRI:Internal zona radiata.
M,N.5,800x, 11,000 x. Section of outermost ooplasm containing Stage [l oocyte. Note ooplasmic
inclusions such as massive cortical alveoli(CA) and yolk vesicles, distinct banding of zona
radiata (ZR). Zona radiata surrounded by follicular epithelium consisting of round gran-
ulosa(GCL) composed by nuclei. There existed a large quantity of granulosa cells in this
stage. BM:Basement membrane, CA : Corticalalveoli, FN : Follicular nucleus, MV : Microvil-
li, OP:QOoplasm, SFS:Subfollicular space, ZRE: External zona radiata, ZRI: Internal zona

radiata.
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Fig. 5. Changes in thickness of the ovarian follicles and zona radiata with oocyte developmental

stage in Korean native catfish. A : Changes in granulosa cell layer, thecal cell layer and
basement membrane. B : Changes in zona radiata. EPO, Early perinucleolus stage ; LPO,
Late perinucleolus stage ; EMO, Early maturing stage ; LMO, Late maturing stage; RO,

Ripe stage.
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Fig. 6. Histomorphology of the pituitary gland in Korean native catfish, Silurus asotus, by tran-
smission electron microscophs(TEM), 2.5% glutaraldehyde soln-fixed, Epoxy resin-embed-

ded, and toluidine blue-stained preparations.

A. 5,800x. Details of gonadotropic cells(GTH) of catfish caught in December, showing a lar-
ge quantity of secretory vesicles(SV) and round endopalsmic reticulum(RER), and nu-
cleus(N). GTH : Gonadotroph, N : Nucleus. RER : Round endoplasmic reticulum.

B. 13,800 x. Magnification of gonadotropic cells(GTH) in gonadotroph (A). Note Golgi appar-
atus(GA) and round endoplasmic reticulum (RER) showing a few of secretory vesicles

(SV) and massive mitochondria (MT).
cleolus, MT :6Mitochondria.
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ek oleisk Wshe #E (Pagrus major) 2] R A E
% MN(migratory nucleus stage) ©AI 712 Bl
F gREe FA7E Fkelthrl o] WAl ol E 7t
Adle FAE Jeldckal ®ud Matsuyama %
(1991) ©] Azte} vlis] s u) & F e e
Walch, Zelvh FIRME S BEE ] FA= o] 9
o s = primary yolk stage o] ©FAA] 7FASH
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Fig. 7. SDS-polyacrylamide gel electrophoretic
patterns of extracts from various ooc-

ytes stages in female Korean catfish. A,
B, C:EPO, D, E, F:EMO, G, H, I:RIPE
stage.

2L} F E(1991) 0] K3 Fx|7 foje] vhizulo
“’g*g*; the FAE molRek olelgh Avks
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g9} 28la Fig, 5-B ol vt vks} do] Jgss
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RO wHAlo| M= ¢t 4.3 um Au s L}E}LH?iU} oy gt
Wk WA o FSL BA7N Folel 7L 19.8 wm
A7) Azte)] 2w AR Ao s 0}71 | Lhebsich v
2 olulsk el B4 wioll vhl-

2 5ol Ao Ar i

L}-H] LA =

i

Stage [V(Late maturing oocyte)(Fig. 3-F:
Fig. 4-K, L): 2} 820~850 wm, t%(germinal ves-
icle) ol 42E7} LRl A MBRE Sl H<1OoF ol
Bl BREEA 2ol oF 180um?) #%ol B
(ZR)Y2] FA7} AE=ET FAE g Jelde
Bra2oe olBsrt Fig 3G, H, I, Jol v}

W ule} o] yolk vesicled] g7 #3] wbdk wt
ol FaEAEo] yolk vesicleslol] g0z
PR RERLo] S Hnste] MEE AAE xpHEhA,
finE ] s gkREZE X9 GRS JERAUCL o] 9}

7o) Ll—§]—f5§/\go] o}?o{x]{: Al 7]01]_‘5 ] L) ]
g Fz o] st ol Foix Al =o] YRR kLSt
3 4ol A ;lﬂ%lf}j 4(1991) ¥ F %(1991)°]
Badh vk gloh, c1e)a olelgh Wahs el WA
o] ¥tated ?1_"1123} Kjesbu®} Kryvi(1989)°] 33
7] Eqbo]] A WA 9 o]Fo] Fvlete] vhxwh AlE
o} el A whaE v Aol A XSk
Lambert % (1978)2 F-217) ¥ fa7l 9Pz S<t
off W Bp & RAH O] PR F4 5o Ik
F|EO] e o7lAZITha BrE o], g E kel BR
REIEIA O] i wh o] Bt (stage) 7t SREHMARE
(follicle cell layer) o] 57 91#M, Hgt# (zona rad-
iata) 7} SF 7 A KA A 345 e vk iy
ok, Fig. 4-Koll Yebvt vlel ol gpingio] 4
o nmERL=goHMT), WHAAUHRER), ZFXE
(CA), HE§5iE(0OD)S AL vk Fig. 4-Lellxjet
ol INMINY B2 kR ME%E siA Ao
oF 4m Q1 BHMZEAYY EA)EATE o] A2 EMO o
udE 7 R o o) Ax F7kek A2 A Lambert
#(1978)01 T2 vt BRERZEZ ClEo] IiE
U] IPRHIEAC] ol ekl M (zona
radiata) 3= FAL)AAL & ks ®iEet
o &) ﬂfza —EE Tk naAE 7R e P
Aze 43 o $29A5, 22H1(GA) 7F 48]
dhetsl e 548 Jehiglen], a9 A7E e
Seeigo] watsE el e Al zdle ddHe
5 Akl Sabal Aol A pro| wHEkw| gl

Stage V (Ripe ovum)(Fig. 3-G, H, I, J: Flg,
4-M, N): <2k 900~1,500 zm, Fig. 3- K, Lel|A ¢t
o] #h& HRRhigo] MRl —I8 sk, Fig.
31, JollAe} gto] 2740} 12~42 pm Q1 B2 IIH
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9jyol = IIES A3 BUE S IRIER HEFE of
A= EHE KER ko] H ), Fig. 70 e}
b vbo} vhol WMEKENRS AR 20k daltone]
0

oX

LIRS }E’r uko] 90~110k daltonel Ea#-g
7}zl ol &t FAYAE 540] l= Ut

chud A
7714?} ’A% AEA FYRE NE EpE TUFEE
171wl A%ol

1 vesicle breakdown(GVBD)ol Bk slod ZrE
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o] Eof Hegp 2 EIpc] o] FAA 5o FHe] o]
Fojd & de AW Gt o ul Al 13} R}
waEol $23 2ol Yt zom AztdEth
Fig. 4-M, NellAe} o] gpily 52 WA A¥
20 kel A X7 o] 9F 5 um ) ML} external

2 internal zona radiata & 27}%] 2o 2 FEi5HA)
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