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Abstract: The method of natural spawning is very passive and inconvenient for the
study of developmental engineering in marine medaka, Oryzias dancena. The optimum
concentration of human chorionic gonadotropin (HCG) and carp pituitary extract (CPE)
for ovulation and spawning, and the injection time for the artificial spawning of marine

medaka were analyzed in this study. The success rate, survival rate, and hatching rate
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were highest with 100 1U HCG kg™ BW and 5 mg CPE L™ in both male and female marine
medaka (p<0.05). After obtaining unfertilized eggs and sperm by the injection of HCG
and CPE into the broodstock of marine medaka, artificial fertilization could be successfully
achieved any time fertilized eggs are needed in this species. This result should be useful

for developing a study program for marine medaka as an experimental animal.
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9§ 3] PRl i Al S e
Sk A2 I o 7] H] W (Goo et al. 2015b), A7 A2
A A4y 1] (Park et al. 2016a), M| Z-5-45H4 AL (Park
et al. 2016b), 111 FI 3R] 419 amitosis-like S
g @/ (Park and Choi 2018), B8k} sexol] w2 H|THA
(Park and Gil 2018), F-&= 38}A1¢] A5PE 5/ (Park et
al. 2018), I 3HIA|} 281 A] 22| ] A|3EF7] H] W (Park
2019), sAtEATE] FAAIEHS 913 2 0EA] AN
BAZF7] (r0) At (Park and Gil 2020) ¥ = 38[A|2} 2
HiAf| o] A gl o] ASFHE H| W 74 (Park 2020)
ol Hag vt gl

gor Houssay (1930)7]' Prochilodus platensisgq Loy el
A (pituitary extract)E Nesterdon decemmaculatus®ll 573
AR te B AthS Hx R FEARD o], AR o
TAE F5 o =E Oftt 3aE0 ot ARt Rx
7F o] FoA|aL Q= HE of2fRt AbR e A T2 4
o, AR 2 AR 2 SOl JEEA L QL
T} (Donaldson and Hunter 1983; Park et al. 1994; Park 2002;
Goo et al. 2015a).

A7+ HAJY A= S22 (human chorionic gona-
dotropin; HCG) ZA+- HIWHI 7]¥Q] glycoprotein©
24 Aol FaT 22 17*F-dihydroprogesterone &
prostagalndine -5-5oh= Bae} H&Eo] £¢o] i1, %
7] Hto| 715, A4S} EESP7} o] Fof A QlaL, H]
WA P Som QIste] ofFollA o] g 9l st
iAo §34 0 2 AFEE| 3 QIth(Lam 1982; Donaldwon
and Hunter 1983; Park 2002; Goo et al. 2015a). 3XF5AH]
o] AdpAgell digt tho] d5-5o] ofn] Waxg = QL
11 (Goo et al. 2015a; Park and Choi 2018; Park and Gil 2018,
2020; Park et al. 2018; Park 2019, 2020), ©|H| Lim et al.
(2012)°] eJsf sfittEAr] oA o] QlsateS fARt At
9]l tigt A7} o] 012 HE QL
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2019; Park and Gil 2020), SjAtEALE] 9] 2ped 4
St Zoh Aol Aol ARkt fk ALt
Sff A, Abdatet fEd SHE o) siAtEAR A
2 o] 1oke] I 44 2R Aol 3~sohelE 43
of 8 % screen® =2 AUS AA|sto] 45 -4
£ ANt} o) Kok 25.9] ehelulol, Artemia salina
nauplits B25] FH}o] Mol A1, )% ey o
FA0] Aok 04 6~114] Al ol 43 20
screen 222 A ASHH Lim et al. (2012)°] B vpel 2+
2 ARERQIE WS 4 Qlo] ARt A AIRE mhetat of

A o rlo
2 P oS 4o T

2 A
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8 g% Aole] 4T, B 7 4952 B 0B
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lefo] ek oot dto] ek
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AAEot AFA] o] H T Eb S Adstet S 7St
14 S AR T2 AIEL BT MG
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s - SEEARE AL R, 74 AR o2E
skl it 79 FARYE, AHL2FTHA T, o8
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Heko) H5he 2AIAT,

20199 1 180l 10072 9] Si4tEAR] (O. dancena)
= 5492 deote] s gstn sahG7-8%Est
AFAANA ARSI AR R E Y] B 2 X
A (26+0.5°C)°| &= 400 L &5F9] &=grola} Gal5x



A
B »
<
0
D g
{
<=
<y

Artificial induction of Oryzias dancena spawning

A: Injection of hormone (HCG, CPE) on marine
medaka

B: Remove ovary from female sample

C: Remove testis from male sample

D: Fertilize eggs after cleansing testis with
phosphate buffered saline cleansing solution

E: Fertilized eggs of marine medaka

(e: eggs; o: ovary; t: testis)

c y

<

>

Fig. 1. Process of artificial fertilization by human chorionic gonadotropin (HCG) and carp pituitary extract (CPE) in marine medaka, Oryzias

dancena. White scale bars in Fig. 1D and 1E are 1 cm.
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o Refractometer (OxyGuard International, Handy Polaris,
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Japan) @}t AAFA-& (Shimazu, Type AX200, Japan) 2 I
o ST (n=50, B AF 29.4£3.21 mm, B AF
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Table 1. Numerical index for the evaluation of sperm motility in
this experiment

:ft?\;i:; aitr?jgjw Score Moatility characteristics
| 3 Sperm display forward movement rapidly
Il 2 Sperm display forward movement slowly
I ] Sperm display vibrating movement
moderately
vV 0  Immobile sperm

Sperm activity index=(scorex% motile sperm)/100 (After Striissmann et
al. 1994).

o, /4<% 43l Zlojoll HCGE 50, 100, 150 ' 2001U kg™
BW 18] ¢Jo] W54l S, 10,15 2 20mg L™ & Fig. 1
Al A9t Zo] A= A Zojoll 22t BAFAFsHAH.

5. 8AXE

SAtEAT A< oF -4 Zofol itk HCGSF Yol st
A9 At avtE whefsty] flsf 23 =g 72
“d p<0.05 <N 4] one-way analysis of variance (ANOVA)
£ SPSS 5A package (SPSS 9.0, SPSS Inc., Chicago, IL,
USA)E AHgoto] AAI5H] S ™, Duncan’s multiple range
test (Duncan 1955) = multiple comparison—% AA5F T
2 A7 £ RE AYE2 3RO 2 £36kqlr.

2 I

SAFEARR] (O. dancena) =H Zlofoll AAetfe ©
21 HCGS} Jof MolaA] FAMA] HAE 5k, 4]
FAT, 7 T 3DolM o FAF BEE L 7 F 7
of|xo] =77t 71 E AIH= Table 29+ Z T Table 26114
Urehd viet Zro] Aot £ & 3o A 2 4
g AZo] Qlo] froJRt Ao & Hol] 2= 50,150 % 200
HCG IU kg™' BW A 2|l H|5to] 100 HCG IU kg ' BW
(body weight) A2 FAFYE 1.6+£0.29, 58 & 3
Uof| o] ==t M8 98+4.02.2 FOI5HA =7 et
HtH(p<0.05). =2 100 HCG IU kg™ BW A 2]-2 of
FZtibs AR 4 & 3 AEEo A
o] FARHATH(p>0.05). BT, A AFFA| ol A= o
Za-2 HES HE HCG A 2-E0] FoJjt ol & B

[=a=,
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e
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Artificial induction of Oryzias dancena spawning

Table 2. Effect of human chorionic gonadotropin (HCG) and carp pituitary extract (CPE) on spawning in male marine medaka, Oryzias dan-
1)
cena

Exp. Dose of 3 o/ 13) Survival rate Abnormal rate
group Injection? SAl GSI (%) of egg (%)* of egg (%)°
Control - 1.5+0.06° 0.1+0.02° 97+3.7° 0

50 0.8+0.28° 0.3+0.05° 88+4.2° 0.940.21°

100 16+0.29° 1.5+0.04° 98+4.0° 1.2+0.54°

HCG 150 0.9+0.25 0.8+007° 87+4.1° 14+0.88°
200 1.0£0.27° 0.7+0.08° 88+3.8° 0.9+0.34°

5 16+0.43° 15+0.03° 85+3.9° 1.0+0.61°

10 1.1+£051° 1.040.05 81+3.1° 1.140.46°

CPE 15 10+0.48° 10+0.06° 80+3.6° 13+0.64°
20 1.2+0.44° 1.1+0.08° 82+3.3° 1.2+0.71°

YAll samples on each group were injected HCG and CPE at just 1 min after sexual behavior showed, and the spawning times in each group were 24 hrs after
injection. Sperm was obtained from testis of one male sample. Female marine medaka was injected 100 IU kg™ BW (body weight) of HCG at just 1 min after
sexual behavior showed, and eggs were obtained from ovary of ten female samples at 24 hrs after injection. Each values (means of triplicate £ SD) having the
different superscripts are significantly different (p<0.05).

IDose of HCG and CPE were IU kg™ BW (HCG) and mg L' (CPE), respectively.

ISperm Activity Index (SAl)= (score x % motile sperm)/100 (shown in Table 1); Gonadosomatic Index (GSI) = (weight of testis/total body weight) x 100.
YSurvival rate of egg were analyzed at 3 days after fertilization. Samples of each group were used 200 spawned eggs in this experiment. Survival rate of egg
=|[(total number of survived egg)/(total number of spawned egg)] x 100.

¥ Abnormal rate of egg were analyzed at 7 days after fertilization. Abnormal rate of egg = [(total number of abnormal egg)/(total number of survived egg)] x 100.

Table 3. Effect of human chorionic gonadotropin (HCG) and carp pituitary extract (CPE) on spawning in female marine medaka, Oryzias
dancena"

Exp. Dose of Success rate Total number Survival rate Abnormal rate
group injection? of spawn (%) of spawn egg of egg (%)* of egg (%)®
Control - 48+1.2° 24 98+3.7° 0

50 28+2.3° 49 97+1.2° 1.0+0.21°

100 58+15° 87 98+1.4° 1.2+0.74°

HCG a b s
150 b3x1.1 78 87+3.9 14+0.41

200 49428 65 88£4.7° 1.3+0.48°

5 55+1.9° 90 95+1.8° 1.0+0.51°

10 50+ 15" 76 91+2.0° 1.1+0.66°

CPE 15 43£2.1° 69 85+3.2° 0.9+0.44°

20 40+2.7° 59 87+3.6° 1.1+0.50°

YAll samples on each group were injected HCG and CPE at just 1 min after sexual behavior showed, and the spawning times in each group were 24 hrs after
injection. Spawn eggs were obtained from ovary of ten female samples. Male marine medaka was injected 100 IU kg™ BW (body weight) of HCG at just 1
min after sexual behavior showed, and sperm was obtained from testis of one male sample at 24 hrs after injection. Each values (means of triplicate £ SD)
having the different superscripts are significantly different (p<0.05).

IDose of HCG and CPE were IU kg™ BW (HCG) and mg L™" (CPE), respectively.

ISuccess rate of spawn =|(total number of spawned female)/(total number of female)] x 100.

YSurvival rate of egg were analyzed at 3 days after fertilization. Survival rate of egg = [(total number of survived egg)/(total number of spawned egg)x100.

% Abnormal rate of egg were analyzed at 7 days after fertilization. Abnormal rate of egg = [(total number of abnormal egg)/(total number of survived egg)1x100.

oA %At (p>0.08). +4H F 74NA 9 AT V1B E 22Xt (Table 2).
o 2o HCG A2lta2 A =23t folgt 2pol7} gleler Table 2014 Webd HEel o] oJof k5hA]] FAHA] sf
(p>0.05), HETOAM = 74 F 7d0] 7]F°] HeA] ASARE] 71 ojol| M o] ARk, A ATHA S
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R
=) 'I'I"/\]'O]'Odo , °lEE
zfo IE Hol7] ¢h= 10,15 4 20mgL ']
AR, YR AFTFA s D F

o o] Z+2F 1.6+0.43,1.5+0.03,

b
=)

%3

of| o] gk A&
85+3.92 F2|otA = YEFITH (p<0.05) (Table 2). 5
& 7oA AT 7 ELS Yol HeFRA AT
S ol A Az=7E {015 2tol 7t Q1810 ™ (p>0.05), T
oA E A & 79l AR 71 o] YEhA] 4k
(Table 2).

SAFSAY A Flojof A 9] 4t E 22221 HCG
o Jof WstpA]| FA] Atekg, 74 f’F 3%_1011*194 T4
T AEE D 7 T 7oA &
T}i= Table 37} T}, Table 3914 L}E}L
A A 273 ZF HCG A2+ el & =
Holz] okIth(p>0.05). 74 & 3ol 85 BE
&2 X7} 50, 100HCG IU kg™ BW A 25 1t
St ZFo]7} 1912 ™, 50, 100 HCG IU kg™ BW A 2]
T 3ol A 9] T BEES A= {7 i}OT
£ Ho|z] 9= 150, 200 HCG IU kg™ BW A #52
Zgof vIst] ZtzF 97412, 98+ 1424 2|5 =
A& BAAtH(p<0.05). 4 F 74l 45 713
< B HCG A5 A= fosHA Zol7t gl
HHH (p>0.05), ROl A= 47 713 0] veha] &
T
Table 3°f| 4] LFERd HEe} o] ¢Jof W ohapa]] FAMA] 4T
gl QlojA] R BE oo Hol4A AetE Tt
ofl= A= FoJet 2tol7t glith(p>0.05). =78 F 3¢
o] £t FEES Jol HotrA smg L™ A2+
I 2, Jol HokrEA 15mg L A2t o] &5t
T4 20mg L™ iJEF‘-"ﬂH A =Tt IR Zpol 7 Q1%L
(p>0.05). 774 & 3o/ 9] A7 =2 HEE =2
ol HskeAl Smg L™ At 2+, o] HokA
10mg L™ A2, Yol =554 1Smg L™ i%EFL?} %ol
Y St4A] 20mg L™ A 2]wtol AT (p<0.05). 4 F 74
ol o] £ 8% 7|PEL BE YJof HotrA| AH2TdE2
A Z2ZF-FfstA 2ko)7t gl HHA (p>0.05), HETOA]
+ 7130 YehA] odith

Fig. 20014 YElto] FakA o] Halgof glof tix
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Fig. 2. Effect of human chorionic gonadotropin (HCG) and carp
pituitary extract (CPE) on the hatching rate of eggs in marine me-
daka, Oryzias dancena. The spawning times in each group were
24 hrs after injection. Each value (means of triplicate £ SD) with
different superscripts are significantly different (p<0.05).

w3} 50, 100 HCG U kg™ BW A 2li-52 FAFsHoH
A EZZE FoRF 2to] & HolA] ¢ 1507 200 HCG IU
kg™ BW A 2|50l Hote] =A YET (p<0.05).
Fig. 2014 U o] K3kA 9] Falgo] glo] it}
ol Hot4A] smg L™ At A =27E T1E|ar o] Hst
T4 15,20mg L™ A 2] A 23F F31A 9] Kalgof| glof
747y M2 AT (p > 0.05). FotA 9] =& Holge
27T o] HotEA] smg L A2, Pof HakA|
10mg L™ A2, o] H5t4A] 15,20mg L™ A2+ =2
2 YR TH(p<0.05) (Fig. 2).

n o

S22 o)F AtgEY A A

= dte] iz
olF ¥ FHE Zdsh= 4
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2002; Goo et al. 2015a). & A5 A7} sj4rE5AR] (0.
dancena) @] AFeH-g, AT &g 9 H3Heof 9lo] HCG
O] A7} o] H5tpA| o] Ao} H|WA] Erh= 212 of
AbEARE] AR 9lo] HCGZF Qo] Hat4=A vl
A AS UEhdL HokeA] 2o ogh A
© o2 ojFl AA FHSH AEEHALE o, Ha)
A FolA o7 A, A, TN, sk E Hoke
A F Bold o2 sl oA ofFoll A HtpA|o] A7t
7} theFshAl Ueb= ST It (Park et al. 1994; Goo et
al. 2015a).

A= 2EE F HCGE Hlw A glo] A1l 2E3}
7} 7Vsstthe A To= ol QIEAREREAl HWol A
|E gloH, {F8 FE+= WA= o145 (body weight;
BW) kg & 100 U4 =7+ 10,000 TUE LFERHIL QL
h(Goo et al. 2015a). 2] A Ayt v WA, 4k
SAR7E ol o] 15 Aol Rel H|ste] 1 2717
HlnAd zZree B2 7 AeteL §37F HCG 5% 100
IU kg BWE o3 A7 Aol 7o] iHhfe Q%
HCG Et} v W& et (Park 2002; Goo et al. 2015a). 3l
~HEAR A 9] HCGO] o] §h At At siiito]
T Fo (Mugil cephalus), ‘2] (Paralichthys olivaceus) %
=4 (Takifugu niphobles) ol 4] B11%] 10 W H-0]7¢] 1
g (Misgurnus anguillicaudatus), %0] (Ctenopharyngodon
idellus) ¥ Indian carp (Labeo rohita) | A= B v Q)
T} (Kuo et al. 1973; Suzuki 1983; Park et al. 1994; Gil et al.
2017).4& Ao A 9] sikEAr 2 Zofol| A o] HCG
o oJst WA A= 59 (Carassius auratus), T 7N
o (Oncorhynchus mykiss), seabream (Sparus aurata), milkfish
(Chanos chanos), European eel (Anguilla anguilla), Japanese
eel (A. japonica) B E41%1 739~ 100~10,0001U kg™' BW=
A Al B2l v &3S Holil It (Donaldson and
Hunter 1983; Park et al. 1992; Goo et al. 2015a).

Kim et al. (1992)°] B]F2FA] (M. mizolepis) & W/ O2
HCGOl o3t AFeh-fre a5 AR BL HCGE &7
FLoA A S Hol u|feR] ofA|F kg 2,000
IU HCG A &0 94%712] 57151l 4,000 TU
HCG FAA] 7 eto] Falao] 73.6%= oE Frof H]
Stof 20% =& F3ES U ol He A 2
Aol ME Yeh siitEAR]E H4 S 2 100 TU HCG
kg™ BW FAMA] ofgt ko] H|gte, fFl2 w2 54

£ 399 S AEET AL B PABYE} =

1o 3T

Artificial induction of Oryzias dancena spawning

54 % 3909 4% HEEL Kol ek 9]
FAE AR 5 SR AR E B
of, o W55 smg L™ 7S olet o] lste]
AL T2 AeHaT 27 F 38049 F 4

=
= Holil fANME 2 AL, 52 AT
2~

2L rlo
N
o oo Hf i

3
A B A & 3o M 9] w2 AEES HojFal ik
Zto19] 7| 9E-2 HCGEF Yol HotrA] BT sfitEAr
oA A ot TAIRe] B AdwtollA 2Rt Zfo]
£ Koz = v, ol= ottt sitEARE oA o] A
| AR E D20 Bl W 2e Fkof 7|9l
2] groht AlgHLE ARG g 2% A2 A] 9] Zo] 7|
Eof QlojA o] B A4 Autet= AR 7| black sea bass
(Centropristis striata)S /2= HCG A2l 2]t 1F
AE FEAl HCG A8 w27t S7Hda5 +4d0 719
Eo| S7Fettal B v Itk (Cerda et al. 1997).

H =, & A s3PA] Aol AHEE BE siikEsAr
o Mol 45 AL A2 R R Qlste] &
AT AR RIS HolH frIe Zp¢iqtgto] o] Fof

ore A% AolSRREE A} UAE B5ste]
]
o] Hsstn], B4} 2 QRSP SL S4HGAGE

f= T2 Aol o5t shatgA oAl g
g fizoh ol i 934 7ML 71E

= Aiergo] £520|1 tha SH WHYL 1
24 Helsha, £418 43190 Yol | 4 92 Ao
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