fm Check for updates

JFMSE, 33(4), pp. 866~874, 2021. www.ksfme.or.kr
M Sm AT, M33A M4z, SH112Z, 2021. https://doi.org/10.13000/JFMSE.2021.8.33.4.866

A A¥lE] Epinephelus bruneus®| Q1A hCG FoJo m&
dF A3 =2E 9 A2 4= W3l

5P ANS . ST . OIS . NEH - AWE - HHE" - AUST
[YSMDSRA(APAY - DESLDSR (AT - "HRHSD(DS) - TRYSMDSR (A2

Changes in Sex Steroid Hormones and Sperm Quality of Male Longtooth
Grouper Epinephelus bruneus by Injection with Human Chorionic
Gonadotropin

Hyo-Won KIM - Jung-Hyun KIM - Jin Woo PARK * Min Hwan JEONG - Seung-Chul JI -
Jae-Hoon KIM" * Byoung Boo SEO™ * Dae-Jung KIM*

National Institute of Fisheries Science(researcher) + National Institute of Fisheries Science(intern researcher)

» "Daegu University(professor) * "National Institute of Fisheries Science(senior researcher)

Abstract

This study compared the milt volume, spermatocrit, and sex steroid hormone levels in the blood,
and sperm motility and velocity in male longtooth grouper (Epinephelus bruneus), with the application
of human chorionic gonadotropin (hCG). The experimental group was injected with 500 IU hCG/kg
body weight, whereas the control group was injected with saline solution (0.9% NaCl). The results
indicated the former showed significantly higher levels of milt volume and spermatocrit than the
latter, whereas sperm motility and velocity showed no significant differences between the two groups.

Regarding the analysis of sex steroid hormone levels in the blood, the plasma testosterone (T) and
11-ketotestosteorne (11-KT) levels of the group with hCG was significantly higher than those of the
control two and seven days after the injection respectively. Therefore, hCG administration increased the
plasma sex steroid hormone levels (T and 11-KT) and sperm volume of male longtooth grouper, whereas
it had no effect on the sperm quality (i.e., motility and velocity). In follow-up research, the fertilization
and hatching rates based on the sperm analysis will be compared and investigated to provide basic data
for breeding in this species.

Key words : Epinephelus bruneus, Human chorionic gonadotropin, Longtooth grouper, Sex steroid hormone,
Sperm quality
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THSong et al., 2005a). Z# G A 2= 3}
I o= Aol At o, A A
B2 <Av(international union for conservation of
nature and natural resources, IUCN)2] 24 E-Z(red
list)ol A # 2FF(vulnerable, VU)S.2 EFE o] =}
AHYE AlA AR FAYL ] 2 FEH =
0] F-o|t(Thierry et al., 2008).

ke, Hhbe E s74°l E
septemfasciatus 5 ¥HelF olF{= i A
&g Z-g&A| o (protogynous hermaphrodite) 2 A]
(Boo et al,, 2020), A4 oA FHAE AF
6 kg °1%, Eutele A% 25 em B AF 05
kg o), AnlEle A 63 em B A 44 kg
oo w A% & AR JNAVE FHeE 4 A
oty 4™ Jti(Hamamoto et al, 1986;
Tsuchihashi et al., 2003; Oh et al., 2013). ©]&]gk
AESHA EAom FAALA 3 o] B ¢
A Az grIE S0 AN FAA A
oAHEFS Fi Utk o9 e FAl HES A
3 A - E=A(male inducer)Z dE] AIEHE 17
a -Methyltestosterone (17 @ -MT)3} aromatase A 3]l
A (aromatase inhibitor, A<l letrozole$} fadrozole
e U5 ¥ E¥Ho= o)&Ie 43I =
AT A TARE T dAFEC]l HUFsHA
T3 o]x ¢ o1} (Chao and Chow, 1990; Song et
al., 2005b; Garcia et al., 2013; Lim and Le, 2013),
Fdo] AA FRE A% A FE dATe A
o= wu|g A7golt.

AEFoI 79 AHAE A (spermatogenesis) = I
(spermiation)> o179 H3FAH  FZE(pituitary
extract), 2§ AA= S EEYE S E F(Gonadotropin
releasing hormone, GnRH) ¥ AJAiA=s=2F
(Gonadotropin, GtH) &3 &< O3t s=28E
< o]83t F=3taL JYTHLim and Kim, 2007;
Guzman et al, 2011). ©] & GtHY Y& Ut
YA NRZEZEHCG)E TR g H
WA AHste] o 7o A FEE f3 2

o] &H 1 QJom(Lam, 1982), I =t} Platichthys

akaara,

Il

stellatus (Lim and Kim, 2007), 54 Takifugu
niphobles (Goo et al, 2015), B}t Cynoglossus
2016), WA Anguilla
Jjaponica (Kim et al, 2018) & TFgE of Fol A
AAEE 4 w8s aRHoR fFrdtty By
HAh AT v ol /7l sA(Park et al,
2016)2} E8FE](Boo et al., 2020)N X = Zx} A4
A &3 ZojollAl hCGE 500 TUkg body weight
FER Folsle] A4¥4 2 WAL fEstn
gout oo We 4% f= Ede =i
5 gick.

Hehq B Aveldr +2 Avels gake
2 hCGell 93 HAs F= EIAE 2AELA
hCG Fol w2 v, spermatocrit, A} 5

+ 54 S (sperm velocity) 2 &
Z A ZEF(testosterone; T, 11-ketotestosterone;
11KT) 5% W& v 2431 h

semilaevis (Lim et al.

rr
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J(sperm motility),
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AF 7.6+1.7 kg)E AH3 2 ton FRP = 271
o Yo 48314k hCG (Daesung Microbiological
Labs. Co., Korea) A3 n=5)= 500 IUkg body
weight BW)e] 52 57} FARIFL, =7
(=5 A A FDF0.9% NaCl)TF FALSI ) A
£92 AFA A A (Initial), Fo 298 2 7Y%
AABEGom, AMEHA ASF o7 oA 2~
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microhematocrit (VS-12000, Vision Sciencific Co.,
Ltd.,, Daejeon, Korea)= ©]-83}] spermatocrit =
Aol o]ty 1 FAHE RPMol| 4]
0~60=3F  10ETE A A8t
spermatocrit 4k°] FAE = 408 71Eo =2

AR, 2+ ARl spermatocritis= 3 HFE O 2
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=
=
of AAte] AL FEF F, AA A7

(Hemilton Thorne, IVOS 11)E o]&3te] Azt

LE5AF HFLSF5E S (the average path velocity,
VAP), A5 5 (the straight line velocity,

VSL) ¥ WAH-2EEE(the curvilinear velocity,
VCL)E 7 3WtEo 2 S433inh

hCG Fojoll @2 ¥F =8 FEH}
ZAFe7] A AP A A A (Initial), £ 2¢ 9
79 %ol heparin M ZE FA|E o] &3t H|F
oA dds AASAT AL Y2 LA
£2)(6,000 RPM, 15 min, 4C) & ¥A4& 23}
of JZEE =4 A7A 70T A BAsAT

9% AI2E2 T (EIA-1559, DRG, USA)%}
11-KT (582751, Cayman, USA) kitS ©]-&3lo] &
2= (Enzyme linked immunosorbent assay,
ELISA)C. & ZA3kolth 4 wkgagS AN

< Microplate reader (Sunrise, Tecan, Swizerland)S

g

olgste] FHEE 5T T Magellan (v17.2,
Tecan, Swizerland)E ©]-&3}o1 A3} k& Alst

et

RSH - UrhE - MR - Ui
=
5. SHEN

i

=4
E Adge PPESEMOE Yehdth AY
A3+ SPSS program  (Ver 19.0, SPSS Inc.,
Chicago, IL, USA)S ©]&3te] A4 2 24
AL AANT F SHE ttestZ APT ARO]
9 fo)Ad-& A3 THp<0.05).
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[Fig. 1] Change in the milt volume and spermatocrit
of male longtooth grouper (Epinephelus
bruneus) after injecting hCG 500 IU
hCG/kg body weight. The data represents
meantSEM  (n=5). * indicates significant
differences between the groups (p<0.05).
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=79} hCG Fo79] AP Ax, dxTv
5ekelE 4utEl7b WA E LA, hCG T T 57
g 25 WAEAY. dE2F9 hCG Fo7< )
e 247 14407 mlF} 416509 mlZ YER:
31, spermatocrit= Z} 41.5+4.2%9} 64.2£6.4%=
B} hCG FodTolA fFoetAl A et
(p<0.05, [Fig. 1]).

o o=
2. 83X} 23 ¥ 2S5

Zpakg] Azke] 54 W 5%
fz7e hCG FoTe A FHE 7
65.144.3 %%} 60.4+4.9 %, BH+FEE(VAP)E
Zy 75.8+11.2 um/sec®} 78.6+11.0 um/sec, A%
ESZ(VSL)= Z+ 72.4+122 um/sec®} 74.6%11.1
um/sec, HA=FE5Z(VCL)E 2 90.7+8.1 um/sec
9} 93.549.3 um/secE UEH} SE2F Fojo g
frolgk ko]l & Holz FUTh([Fig. 2)).

APANZA 2T hCG FoFe EF T
TEE ZF 11420133 1.57+0.19 ng/mlZ AT
of gk Atol7t ;AATK([Fig. 3]). T 2¢

Aol

¥, HE7e hCG FATY BT T s5= 24
1.62+0.217}  3.22+0.61 ng/mli hCG Fo ol A
S A BAA, Fo 79 F= 7 0.77£0.09

9} 1.80£0.30 ng/mlZ hCG Toq?oﬂ/q 593}
=7 YEPTHp<0.05).

APAZA] =79 hCG FATe EF
11KT &%+ ZF 1.10£0.38% 1.6120.41 ng/mlZ
AP Afolol F7E Zpolzk IATH([Fig. 3)).
zT¢ hCG FH79Y EF 11KT s F

2 ol 7} 1.45+0.61% 4.34+0.84 ng/ml, £ 7
d Fof ZF 0.30+£0.065} 1.23+0.41 ng/ml=E A F7]
(&S hCG FoATollA fFolstAl =4 vetgt
(p<0.05).
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[Fig. 2] Changes in the sperm motility and velocity
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(average path velocity, VAP; straight line
velocity, VSL; curvilinear velocity, VCL)
of male longtooth grouper (E. bruneus)
after injecting 500 IU hCG/kg BW. The
data represents meant=SEM (n=5). There
are no significant differences between the
groups.
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3] Changes in the steroid hormone
(tesetosterone,  T; 11-ketotestosterone,
11-KT) levels of male longtooth grouper
(E.  bruneus) after injecting 500 IU
hCG/kg BW. The data represents
meantSEM (n=5). * indicates significant
differences between the groups (p<0.05).
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V. o &

B 97 hCG Fo7h w3 AtE] o] Ao
S Ao A= TS A 8 A=,
spermatocrit, 8% HJEZE 3
TEEES] HEE vl A5t

2 A+ A3, hCGE 500 IUkg BW 5%
Fog A7 miAE 2 dF HAZ=2HTH
11-KT) 57} 27Ro FostA =4 vebs
. AZojFe A& hypothalamic-pituitary-
gonadal (HPG) ol 9 &4 2 &ErlEe
GnRH, GtH 2 sex steroid hormone ©l 2J3 =4
HTh(Weltzien et al., 2004; Schulz et al., 2010).

=

—=

[e)
32 54 2

CRISE - AR

Mo
x

= =<
HE . ?:!EHEF

hCGE o XEAF 3 2 E(Follicle-stimulating hormone,
FSH)3} 3 ¥4 & 2 & (Luteinizing hormone, LH)
S st GHY YFo=, YA Lo GH F
SA|o] 2+83}o] estrogen I androgend TS A
S Z#(sex steroid hormone)S FAJo| A%t
(Schulz et al., 2010). ©] 5 androgen (T<} 11-KT)
2 FAY ALHES A3 e FH d5EES
2, 11-KTE AA% 4 77 (spermatogenesis) = Hl
“(spermiation)l] ZHHOE Fogdtty deA
Y H(Ueda et al., 1985; Miura et al., 1991a). W2+
A Fod® hCGoll o8l 2 Anbe] Y] A A4S
2ZE Ao g oT AR HF Ha=2E
&7F SV, 1 A ZARA T ol
SXEo] wjiA o] Uk Aor weHET 1
Hu T2 Fojo] o3t YAHs = &

2 5o Fxd wg} zolE BRIt &
1oJ(Lin et al. 2016; Kim et al., 2018), &
Fo & & d4s F5 AT

Fol Fxo| Tol WAF 3

STt Spermatocrites A Yo}
7HA AL A iR S E 52 A
of, gt olFe A "Wx FA o
S1THRakitin et al., 1999). w&kA hCGoll
o F7ld 5 AZ2E(TS 11-KT)°)
AAGHS ZZHAA spermatocrit’t F71HgE A
2 FA4E0. gy, a4 %2 spermatocrite]
WAl gk EBF o]Fe] AollA A tiT-
Gadus morhua (Garber et al., 2009)= w4 =3}
spermatocrit’} A F7Fste] H AT} FAMg
AFE BPoy, WAoIe} white bass Morone
chrysops AN A= WA} spermatocrit AFelel 7
FAAE Holx] Yk (Ohta et al, 1996;
Mylonas et al.,, 1997), Z=tig], 2o 2 M 5
o] 79 wiA o] FIIeel wWel spermatocrit’t
a3t t(Lim et al, 2002; Goo et al, 2015;
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Lim et al., 2016). ©]¢} #Z-2 zo]l= AANE,
Sol4, 522 R 2 A 5o o A
o2 FAHI QO UH(Lim et al., 2016), oFA7}HA]
Hasl ole v x| A okl
B AFdA EF T ¥5& hCG Fo 29 &
FE hCG FoATolA xRt S7lehe AE
£ Hola o 79 Fo FosiA =A JE
o, F 11-KT= 23@7|E<t hCG Fof7oll
A dzTRY FoetA =4 JYEETh hCG T
oo ME F HAS2E F= Hld O AT
2 WA= hCG T 3¢F F 11KT %7}
348 ekl F gesgied, Fo 8UF
A E2TERY 52 F55 XY (Ohta and
Tanaka, 1997), Walking catfish Clarias batrachus<
3 T9 11KT %+ ZF hCG T 18417t}
RAZE Fo HuAE JERd & A4S
(Zairin et al., 1993). WA 2% Acanthopagrus
schlegeli®] 7% hCG T 6¥€%F) F T 5%
7F HXE HPH(Chang et al., 1991). &, hCG
Eojo] oaf dF HIEE % Z7ksla #A
= 712 AW 32 diAbsdel ok zho]
= Aoz FA4HY, % AV|He=w §
st 2/ P9 AR 52
7 paas

il 1 H
o e AT F Ye Aoz 4%

o}N

ol

S Hol= Ao
= 5 = |
=
=

oo o

hCG Folol mhE A% B4 9 FEEHE
RA Aske GFAPT Aelo] feld Aol

T B
ol itk AR $5A W SEHEL B&4
% 240l f4eisel 349 Ag VUL Fo

Sk Qo] (Linhart et al.,
2004), &% 17alpha,20beta-dihydroxy-4-pregne-3-one
(DHP), 11-deoxycorticosterone (DOC), 474 <] o]
< % 9 pH T ohst aQle] JFs W=t
I 4HA SIthMiura et al., 1991b; Pankhurst and
2000; Milla et al., 2008). Yellow
flounder Pleuronectes ferrugineus 2} =tz 5ol
A gAY S22 Folol el AAk EEAel
=7} O Ll(Clearwater and Crim, 1998; Lim et

2000; Rurangwa et al.,

Poortenaar,

UM hCG Foiof e 5 M2 4 X

Uik

SIM T {3}

oL

al., 2002), "W740]9} greenback flounder Rhombosolea
tapirina 52 A+ A T2 Fol9 At
53 Aol A HolA UTHLim et
al, 2004; Kim et al, 2018). Wb F=x} %A
4 & T7HE fEiAE odE T2 9
AN FTEE Folel 10| wE DHP, DOC, 3%
pH W3l ALE s Fdsljof &

2 ﬂ%@ﬂr hCGE 500 IUkg BW 552 F
ofgt Adtol wlA=, spermatocrit, FF T 9
1I-KT s&7F tzvmor foatA F7kskale

o, 9% T 9 11KT 5+ hCG F9 7Y Fof
= ooz E} vJo}A] A FAE A W

Ak F2 A Aol %
4E 98 NEARE 8 ol8d Row
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