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Induced Ovulation and Histological Changes of the Oocytes according to HCG
and Trout Pituitary Extract in the Korean Loach, Misgurnus anguillicaudatus
Yoon, J. M., S. M. Lee and H. Y. Park

Department of Animal Science, Kon-Kuk University

Summary

This study was undertaken to determine the effects of HCG and trout pituitary on sexual
maturation and ovulation in the Korean loach, Misgurnus anguillicaudatus. Sexual maturation
was observed in the fish treated with 250+125 IU HCG within 2-4 days following injections.
Total ovary weight and GSI were significantly greater in the hormone-treated fish than in the
control fish. Furthermore, in the hormone-treated fish body weight increased by about 4-9 per-
cent in 2 days. The water content of the ovulated eggs of the fish treated with 250+125 IU HCG
was also greater than that in the control. Changes in both macroscopic & microscopic appearance
of Korean loach ovaries are described, as well as changes in the gonadosomatic index, Oocytes
pass through seven cytologically changes in the relative stages. By examining these stages, it was
found that oogenesis occures in two broad phases. The previtellogenic phase begins as a new
oogonia continues to arise following spawning. These rapidly develop into early perinucleolus
oocytes, which in turn develop into resting stage oocytes. Most oocytes remain in this stage
when they develop into late perinucleolus oocytes. The vitellogenic phase begins as these late
perinucleolus oocytes become transformed into early maturing oocytes through the accumula-
tion of yolk. The cytoplasm completely fills with yolk as oocytes reach the late maturing stage.
Shortly before spawning the final hyaline stage of developing is reached.

Changes in the microscopic appearances of the ovaries were well correlated with changes

in both gonadosomatic index and macroscopic appearance.
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FAE oAM= 2vte]F dhele] s sfate] dlofut
2] okgko i} 2504125 IU HCG T-olA & 3nje] =
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ol ASeole 3.82% = delytodt GSIE 0.5
1.0mg MelgolA 2tz 2,01, 1.31¢ eldon
ol HCG A 2lF (125450, 250+125 2] 500+
250 TU HCG/#IZ)ell eheted 27k 4.92, 5.49 21
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95.628 o] he il Fof u)ste] "oz s}
A 2A vhebygow]) Fig 1o vhepyt ulel  3lo)
GSIot #lFo] F7} sfeloll= oke] AdaAl (r =
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Table 1.

Effect of HCG or TPE on body and ovary weight, GSI, Ovarian water content in the

loach
No. of.o.vula.ted fish, Bé)dy weii‘ghrt' o Total** gonad Water
Group after injection Initia**  Change weight GSI  in ovary
No. 1st 2nd (&  (%/2days) (g) (%)
Saline control 3 2 1 9.73+4.21, 5.22 1.660.59 4.41 51.66
HCG 125450 1U 4 2 -* 11.67+4.19, 5.60 1.96+0.23 4.92 56. 50
HCG 2504125 1U 3 2 1 12.03+1.57, 8.02 2.1240.69  5.49 95. 62
HCG 500+250 U 7 2 ) 8.91%£3.32, 7.31 3.1310.67  4.98 56.79
TPE 0.5mg 5 1 3 8.25+1.39, 8.88 0.4810.18 2. 01*** ~
TPE 1.0mg 8 2 4 10.51£3.42, 3.82 0.99%0.12 1. 31*** —
* :mortality - -
** :mean + standard deviation
*** :including the weight of & individuals
75,531 X 4 chA| 2 Lhelol teleost oocytes 7h A x| btk
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Ol—————\— Fig. 2. Early pennucleolus stage, X600 cY:
0 oSt 11.92 cytoplasm, EPO: early perinucleolus oocyte,
LPO: late perinucleolus oocyte, M: mycropyle,

Fig. 1.
weight increase and GSI in the Korean loach
treated with HCG OR TPE

Relationship between percent of body

0.72) 7} 2t

Hirose % (1977) 2 Oogenesis & 4 5FA| & Davis
(1977 9cbA 2 17313, Howell (1983)-°- 7wt
Az vrelom, B ool grel i Al Az

E A (cytological characteristics) S 7|25 olof 8

N: nucleus, NU: nucleolus, RO: resting oocyte.

Stage [-Early perinucleolus (Fig. 2. :60~130m,

sielel ey eblgola zimy, ol Ae] Alx
7ha A vhebskeh ela qdla] e T el v)A
o v 9ok

Stage [I-Resting(Fig. 3).:32 deji= olzlx
ehgl gl o5 S-3Fe] 2 27)3 40— Towmolct oAl
e ppule] el s vhepuly] A zbebed odala] oF
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Fig. 3. Resting oocyte stage, X600.NU: nucle-
us, CY: cytoplasm.

Fig. 4. Late perinucleolus stage, X600. M:
mycropyle.

Fig. 5. Late perincleolus stage, X600.

Stage IlI-Late perinucleolus (Fig. 4, 5):a0¢] &
Bl T RAL An], A MEZAS 2743 o (zo-
nes) & w3 Ed, HES A8 5@ ul
. o

Aelele), 9)&e ofgh 501714 % vheha 2o

Al A= akA Fslek 27k W AE duld e
= gatepAl Frslel Ux gek

Stage IV-Early maturing(Fig. 6, 7 ): 2 27| =
660—760um o 24 TZAHHE vehle] o 3w
+ el ol a2 27)+ 120~ 140um ot} #lu} u}
2 A 2d7IdE e allol A
ek, Al Z A= yolk vesicle(Fig. 6) = yolk
globules (Fig. 7) °] 9lc}.

*00 TSRS
ot
P A % il
f‘ ES ,f"L.. ‘ :

o,
b2

b

Fig. 6. Early maturing stage ot the Korean

loach with yolk vesicles or globules, X100.
EPO: early perinucleolus oocyte, N: nucleus,
OD: oil droplets, RO: ripe oocytes, YG: yolk
granules or globules, YV: vyolk vesicles, ZR:
zona radiata.

Fig. 7. Early maturing stage‘ acquiring yolk,
X100. LPO: late perinucleolus oocyte, N: nucle-
us, NU: nucleolus, YG: yolk vesicles.

Stage V-Late maturing (Fig. 8,9, 10) : o] chA|
3= 3 A2717F 720~ 870mm 2 A AtkA el 237 )

U W EShA 3] etowm], olaix)] el ok
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Fig. 8. Late maturing stage, X100. EPO: early
perinucleolus oocyte, LPO: late perinucleolus
oocyte, RO: resting oocyte, ZR: zona radiata.

Flg 10 Latematunng wnth hydrated X100.
fluid-filled space, BM:
membrane, CA: corpora atretica.

arrowed: basement

gt 3 A S wl o) F 9ol el sligle] 9] al

ok el 7] 30-220mm olvi, volk globules ©]

AEH WS ASe Ae T ek
Stage VI-migratory uncleus stage (Fig. 11) : 3
A of Lmolx, o] RAY de AL 9%

(periphery) #-3oll A8 dowi, o] giAle 27|

o wale Sy QA Fco}

Stage VII-Ripe(Fig. 12) : & 7]+ ¢k 1. 2mmo]v],
22 oil globules o] A Z Aol A sIA L5 o] gl
t}. Germinal vesicle breakdown o] wFalajolony
upg ol wlhA|Z} AAA o7 wgke] Aojvt ALe] o]
o},

Mlgratory nucleus stage of oocyte

Fig. 11.
X100, (migrating nucleus of late maturing
oocyte or peripheral GV stage}, MN: migratory
nucleus,

Fig. 12. Ripe stége, X100, (ovulated oocyte).
CA: corpora atretica in a ripening loach, CLC:

cortical layer of cytoplasm, LPO: late perinu-
cleolus oocyte, OQ: ovulated oocyte (ripe
oocyte),

Stage VIII-Over-ripe (Fig. 13) : o] cwlA|oll 4]+
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oil globules o] zw], A ZA 2l degenerationd} shr-
inkage 7} WAl 8hA =}

9 87bx] whetehA| o]doll 2742 #efef regr-
essing oocytes 7} 2}

Type I-Corpora atretica (Fig. 14) ::.3. 83
g HefF Jelde], 2 27]e Yupdeg 170-
260um ©ck. zona radiata 7} ¥ ¥H S A edha
. 5 A o] early maturing £--2& late maturing ooc-
ytes 9} $Alsich Follicle cells ©] hypertrophy3sioi,
el ¢
2 49 yolk globules o] EAslmd Aol gle A%
= ekt o] whAl ] wIRAZ =

o4 obgt 2ai7I4 EAEEEE

prespawning

fisholl /] T2 75 odct
Type II-Resorbing (Fig. 15)
cytes ®F 2 ER o] fFAl6lm postspawning fish ol

:late maturing oo-

Fig. 13. Over-ripe stage, X100, (aggregatlon of
oil blobules). DY: degenerating yolk oil droplets,
ORO: over-ripe oocyte.

,nmzh

Flg 14, The amplication of germinal vesicle,

X600, GV: germinal vesicle, N: nucleus {small),
NU: nucleolus (large), OD: oil droplets, YG:
yolk granules or globules.

?@; B : .
Fig. 15. The stage of vacuolatlon X100. CA
corpora atretica, HY: hyaline oocyte, LPO:
late perinucleolus cocyte, RE: resorbing oocyte,

0OQ: ripe oocyte (ovulated oocyte).

Fug 16. Immature state X100. The stage is
filled with large amount of early perinucleolus

oocytes. EPQO: early perinucleolus oocyte.

A ZFg WAEYT 1 27]E 250—370mm o) o,
X gocytes & HE AL HCGS TPES £
alebo] wheb b2 vebutel (Fig 16,17,18,19). o-

ogonia = 7} whAellA] FAF SRS}, 2 S8 H

2 7AsE veln Yot (Figl6,17, 18, 19).

perinucleolus oocytes £ 2 samplesoll4] Z&all3}

v} 125450, 2504125, 500+250 IU HCG/A%, 0.5,

1. 0omg TPE/AFellAl 744 F-F64A velbstoh(Fig.

16) . i ¥E-2] early perinucleolus oocytes ¥+ 3

740l oF 110mm o9y, 250+125 IU HCG Foll 4+

2 27]7F 140m o]t} central germinal vesicle st-

Early

ageoll 2+ immature oocytes+ resorbing oocytes

st A Qlek(Fig. 17,18).

cytoplasmic zones Ale|2] 747 (boundary)+ &4
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Fig. 17. This stage contain a variety of germ
cells including EPO, LPO, LMO, X100. EPO:
early perinucleolus oocyte, LPO: late perinu-
cleolus oocyte, LMO: late maturing oocyte,
CA: orpora atretica filled with large amount
of oil globules, RE: resorbing oocyte.

F|g 18 Late maturmg oocyte fully-filled with
LMO, X100.

Fig. 19. O0: ovulated oocyte, X100. MNO:
migrating nucleus oocyte, RE: resorbing oocyte,

Al el e uEele AbehaEd) (Fig
7), o8 Aol (transition) 7} Aol Gdoll wte} nucleoli
o] & F7lesd e, A oocytes ol yolk ve-
sicles 2] peripheral ring©| cytoplasmoll4] Ale}%ich
(Fig. 13).

Early perinucleolus oocytes + 25 o4 &
el 5 (Fig. 16,17,18,19).  250+1251U HCG Z-ollA|
7} & 59l o} (Fig. 18).

+ follicle layer ¥} & W&ol 2+  cytoplasm | 4]

aa Hagh B 7}Z]J~ A

late perinucleclus oocytes

. early maturing
resting oocytes+ 250 +
1251U HCG ol A 7&_/1:6]—93\4(17@. 18). early
maturing & late perinucleolus oocytes+- 250 +

25,500+250 ITU HCG F-oll A % £ 5l 125450
IU HCG Foll &= Ao £71 2319} (Fig.16,17,
18,19).

Late maturing oocytes + H| & L 427} £x)

oocytes +— 4 7}sh3d

sl3, 2 A 712 oF 1mmo]v], corpora atretica
(Regressing Type 1)+ 125450 IU HCGZoll4 1}
ebitet (Fig. 17).

N. 2 #H

2 AFollA el wpel ol HCG} TPE&
4t m|Febx]oll o) slo] wlekg {7]4]1 7wl v
$ &3 olgich wlelw 2504125 IU HCG 7t A
215l 7 veke RriAsled sbd aniHesm
HElRET, 0.5mgel Fol HeleAlz AHzw ol
A #ANFe F7bgel 2504125 [U A3 A2 &
AR Ao g yold 0.5mgel o] Hsl4AE A
5 FollA HFo] Frhde] 250412510 Held
A9 FAR Aog Mol (.5mge 4o sl
FAle QXS5 el o o ghf-7lel 2lelA] 250
IU HCGof siwsfjx, o] g2 25 IU HCG/g# 50
g TPE/g(Al %) o] axgles H4E Jepica 4t
23}, o] 432+ Suzuki$t Yamaguchi(1977)2]10
IU HCG 7 9-xc} vhs 5& FAlzg vepigle}

6-10 IU HCG/g(#lF) o2 Halsl Q84
,Limanda yokohamae, (Hirose, 1976) ol ] wlj &to]
Z|Elgon, ol ol FollA= HCGE HA Fist
T 7S Aoz velyttn vy v glon
£-0] ,Plecoglossus altivelis, (Hirose% ,1977 ; Hir-
0se,1980) o wlat 2=kl djghelFoll Mo} o]
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o] 32}z, Misgurnus anguillicaudatus, ( Suzuki 5,
1977) + & 20-25 U HCG/g(MF) & 873}
oA

Fojot 72 Hol| £l olo] HslgAle WA
Limanda yokohamae, (Hirose %, 1976)¢ 7%
5-10ug/g(AF) L FUIAE = vhekg 747
=dl Z37F & bl 2 0401 Oncorhynchus ki-
sutch, (Hunter§-,1981/1982) += 33—66 wg/g (A
F)ol wizkf-7lol aash e x, “lJIlE’»V]«] 74 §-oll

Folo] ATz 2R S0ug TPE/g(MF) A
7P Tl sjofof wigke] F-715% o[ g} Zto] &
oloj o} w] el A Bt Al Fol w]dlo] AbelH
o8 w2 o3 27332

Az T7he T2E Melsl 2E Tl a4
shA| FAkol glom, 250+125 TU HCGA 2|2}
0.5 TPE=Z AHelg ol 2zt 7} a4 713
dowl HCGE Aelz +eo 749 GSIsh AlF A}
olo] ekol AMIA (r=0.72) 7} w3 A# = on]
o] 4]+ K.Hiroses (1976) 2] AbaA &+ (r=0.77)
of o} frAbatA vrebutrt AlF e Fbs Adofl
s A 7b FE ) EEe] 2o (Hiroses,1974;
Hirose,1976; Hirose%,1977) o4 olo] Ay
A ol A3 9 F47t Fobdteazy it
A7k FobebE Fog AR o7 ARAL
2 Fo] Fg5lo] GEALE AL olFslEz A A
Zo| Zr)sle Ao g =)

gbx Al m]Freflof A AAbs] kAl o EE
ol HZolFalldel 7ho| wi$ f-2bstrt (Hirose,19
76 Hirose%,1977: Davis, 19775 Howell, 1983)
vkt dwhebe o2 27kx] wAlE bl 4 Q)

t}, Z #wisl, previtellogenic phase—4] #o| g

ﬂlr

tr

o] w|mA ol cytoplasmic changes 7} dojvtr},
LM 2 vitellogenic phase 24 w2 Ay cyto-
plasmoll 4eldt 2ol yolk 7h F 4 5lof 9low (Bi-
eniarz =, 1979), £ o] foll4{ = HCGe TPE7}
vitellogenesis & ©k7]4| 7| &= A og ALg %o} (Fig
16,17,18,19).

Previtellogenic phase< early perinucleolus, res-
ting, and late perinucleolus "FghehA|7F £ 3kgl 2 Q)
o0y, central GV &} peripheral GV 2% vitellog-
enesis ol £3&teh, Kuo& (1979), Howell (1983)2
cytoplasmic growth 7} o] Fo] x| 1. 9+ early peri-

nucleolus oocytes 7} A Folj 4 W7 5l ct v 5315}

o, LaYel A% ol Foldrt  hehuict
(Fig.16,17,18,19). Hirose ¥ (1977), Davis(1977),
Bieniarz 5 (1979), Foucher% (1980), Ueda % (19
83), Aida(1983), Howell(1983)-2 early perinucle-
olus oocytes 7} oogenesis 2] 3} A ol 4 initial stage
off Liepxt v} Slvba FAHE9 0w, Foucher& (19
80) 2 pacific hake (Merluccius productus) 8] <l %
oogonia 7} v gto] & follicle cellsoll4]  whAlglc)ar
313, Howell (1983) 2 sexual maturity 0]/4 ol o-
ogonia 7} WAl gkt Faksiod omy Howell (1983)
< YO 2 oocytes Z 5+ oogonia 7} AE% E1
o el s EARelL F4aheteh. Aeol ¥ ea
rly perinucleolus oocytes & w2 7| w & xlcty 3}
(Fig. 19).
Resting oocytes+= late perinucleolus oocytes &
W & 5o (Fig. 1-4), nucleoli @ 7} 7H4 815 cyt-
oplasm 2 basophilic o] ¥ Helxs S vela 9l
o} (Fig. 5, Fig. 6 ). ol& h3‘1?%?(transfm‘matlon)
o] dofr}i= Eab cytoplasm Hel zonation2 Alg}
2 A #v] nucleolig-+ %748k 5 1 cytoplasm2
basophilic 1 & A Yelutch (Fig. 6, 7).
Oogenesis 9] vitellogenic phase+ early & late
maturing types 5 %35l 9l on] late perinucl-
eolus oocytes ¥ early maturing oocytes & whita}
7] Al =gl ok (Fig. 5, Fig 6, 7).

eolus oocytes ThA|oll 4] vacuole-like structure 7}

late perinucl-

cytoplasm 2| peripheryoll 4] Ax|gl end (Fig. 5 ),
o] #el2l oocytes+ yolk vesicle, early(Lam, 19
82), %2 primary vitellogenic (Bieniarz%, 1979,
Huat, 1980) 28] % vacuolated (Bieniarz%-, 1979,
Lam,1982) ococytes & Adnd ¥ 51 olr},

Bieniarz% (1979), Epler% (1979) & o] stage ol
4] oocytes 7} wh2 Al A 25T yolk B E=H 4] 7]A
5] vitellogenesis 9 27 whA YL 3l9)3}el onf,
Davis (1977), Bieniarz (1979)+ vitellogenesis <] la-
ter stages 2 7% yolk vesicles-2 oocytes & per-
iphery ol 123tz 2lom cortical alveoli & aHay
A7l 3 len], o)Al ”?—7‘46 w2} 9] water har-
deningoll 7|qlgtc} . FAbsled
Z7lell follicle cells #} cytoplasm A}o]
o4l & 4 AUrh

early maturing oocytes v+ A<

. zona radiata +

zona radiata

rebelAl sl
yolk globules -2 cytoplasm 2| periphery <t#jol] 9}
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+ yolk vesicles & ®#-%HE[p] Huat (1980) = ©] glo-
bules ©] protein, phospholipids 9} fats & 4 %l y-

olk inclusions ©. & %|o] lr}ir skelcel. Yolk+= nu-

cleus Fog A4 x| wlel early  maturing
oocytes © I AL AL HrbskA 5T (Fig

= hyaline ooytes &
g xl7) A 2ksbe], o] 4] 7]l yolk globules 2 yolk
7b Adksl b aped 5l 7] 4] #hghet (Fig 13). Lam
(1982) 2~ fluid absorption(water hardening) ©| o]
v}7] w50l zona radiata+ $kolx| 7| &) zEbchan
Fakskad

Howell (1983)—\0: 12 maturing oocytes += fluid &
8] 3A & (Fig. 10), ripe ovumo] &%l o
Zof]l vzl follicle € irregular mass Qtoll 4 & 3]
wlol 7]k askAl =lwd A Absle| g F4] 4}
ebx] A xlepan Faksiglc

& oogonia &+ early perinucleolus oocytes 1= |

6, 7). late maturing ooytes +

% ZA3A 5" oogonia ¥ early perinucleolus

oocytes & AlZr a4l wbubelAl Elob H -2 4-9f pe-
rinucleolus &t early maturing oocytes 7} W& #| 4
Mog wE Fo| ZAeHA ek A 20 late
FA g b= AL early ma-

s e ofulebae o

perinucleolus oocytes 7}
turing ooytes & % -1
w=ob B2 49 early maturing oocytes 7} o] 7%
of vpefylct,

2 7b# el 2l regressing oocytes+= wjg- Ao
v}, corpora atretica (Regressing Type 1) &bz
prespawning fishollAiute]l 3 3bs] 30 early or late
maturing oocytes 2] hgte| Frks|y] Al af &
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