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Fish reproduction is regulated by various neurohormones secreted from the brain and
gonadotropic hormones secreted from the pituitary. Reproduction of eel (Anguilla japonica)
is also regulated by these hormones. However, how the neurohormones regulate the
secretion of pituitary hormones during sexual maturation is not completely understood.
Previous studies have shown that neurohormones such as progesterone (P4), melatonin
and serotonin (5-HT) are involved in the regulation of reproductive processes in some fish.
In this study, the eel pituitary was primary cultured, and stabilized pituitary cells were
treated with P4, 17fB-estradiol (E2), melatonin, or 5-HT. The effect of these treatments on
the expression of FSHB, LHB, GH and SL mRNA was, then, investigated. P4 increased the
expression of FSHP and LHP in pituitary cells, and melatonin increased the expression
of GH and SL as well as FSHB and LHB. However, 5-HT did not significantly affect the
expression of these mMRNA. These results suggest that P4 and melatonin may play some

important roles in the early sexual maturation of eels.

Keywords: Progesterone(ZEH AHE), Melatonin(H2LEL!), Serotonin(MZEH),

Reproduction-related genes(H4] & [T XY, Anguilla japonica=a 4t HZE0f)
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Table 1. Hormones, concentrations and durations of each treat-
ment in the experiments

Hormones, concentrations

Experimental and durations of each

group treatment
Control GnRH (500 nM, 2 h)
P4 P4 (50 nM, 3 h),
GnRH (500 nM, 2 h)
Experiment 1 2 E2 (20 nM, 24 h),
GnRH (500 nM, 2 h)
E2 (20 nM, 24 h),
E2+P4 P4 (50 nM, 3 h),
GnRH (500 nM, 2 h)
Control GnRH (500 nM, 2 h)
. Melatonin (0.2 uM, 1 h),
Melatonin L 5 eH (500 nM, 2 h)
. Melatonin (20 uM, 1 h),
Melatonin H - eH (500 M, 2 h)
Experiment 2
Control GnRH (500 nM, 2 h)
) 5-HT (1 uM, 1 h),
>-HTL GnRH (500 nM, 2 h)
S.HT H 5-HT (100 pM, 1 h),

GnRH (500 nM, 2 h)

P4: Progesterone, E2: 17B-estradiol, 5-HT: Serotonin, L Low
concentration, H: High concentration
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4.RNA FZ 9 DNA

MNZE2E£H Trizo™Reagent (Ambion)E O[-&310] M ZEALO|A X
AlZ|OfQle 0| 2t total RNAS "EBP C} Trizol X2| &
o2} = =71510] RNA 22

| & dd&

= chloroform (Sigma)2
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Table 2. Primer sequences for quantitative real-time PCR

Gene Primer sequence Prqduct
size
F GAGACCTTCAACACCCCAG
B-actin 95
R CCAGAGTCCATCACAATACCAG
F GATCCCCATGTGACTTTCCC
LHB 72

R GCAGTCAGACGTGTCCATG

F CTCGCCAACATCTCCATCTC
FSHB 99
R AGAATCCTGGGTGAAGCAC

F TTACTCCGACTCCATCCCTAC
GH 17
R GTCTTCAGAGGATACACCCATG

F AAGCTGCTGGACCGAATCAT "
SL 0
R AGCTGGGCTCGTATCGAAGA

F GGGTAGTGACAGTGAGATTTGG
pgr 116
R CAGCCCAAGACAAATTTTCGG

F CGACAAGAACTCCCTGTGCTA
mtr 175
R CAGGATGAAGTGGAAGAAGACC

pgr: P4 receptor, mtr: melatonin receptor

2/(4°C, 12,000 xg, 20 min)StRAL}. Isopropanol (Sigma)Z RNA
A = AME2|@4°C 12,000 xg, 10 min)st 1 75% ethanolS
AHBSHO A& = CHA| FAE2|@4°C 7,600 xg, 5 min)3to] total
RNAE 2RALE. Total RNAE spectrophotometer (Nanodrop 2000,
ThermoScientific) £ %‘E* 2 TOPscrip™RT DryMIX (Enzynomics)E

AHR3810] (DNAS &8I H2 total RNAE -80°CH 223}
ct.

5. qRT-PCR

gRT-PCRE Toprea™ gPCR 2X PreMIX SYBR Green (Enzynomics),
DEPC (Intron), cDNAS 2&3IRALt. B-acting HERTALZ SO
O HISIYUL 2 HH| MEE ZF FHXIQ| primer sequence
= Table 22} Z'L}. qRT-PCR =72 initial denaturation (95°C,
15 min), denaturation (95°C, 10 sec), annealing (60°C, 15 sec),
elongation (72°C, 20 seq)2 & CFX96 Touch™ Real-Time PCR Detec-
tion System (Bio-Rad)2 O|-83}0] &SI RALY,

o

4 =4

HEFEQXHSEM)Z LIEFHSH one-way

Al Bt XX mRNA 2340] O/X|= Neurohormonel| &gk 35

Exp. 1

Fig. 1. Representative pituitary cells cultured for 4 days and
observed under a phase contrast microscope (200<). From Exp. 1
and Exp. 2, the cells cultured did not show any marked differences
in between experimental groups. Scaled bar = 100 um.

.

ANOVAE 0|8310] =22 A2|of M2} HAl 2 S 229| |
MXIO| mRNA &sio| & f |[=X| =AM Duncan testZ Of
™ 23 K27 AO|of Folst XtO|7F LEX] EASHHCHSPSS

Statistics 20, p<0.05).

Z2
Mz B = 49 S0t g st I Al MZ= plate HFEO]
SAE|0] AIZHO| AIEE WA HHL, B AT MZE HiY

HEle MZ XHO|7F GRACHFig. 1). Ol HIYE wlot=X| M 20|
22t CHE B EE(Exp. 12 Control, P4, E2, E2+P4, Exp. 2= Control,
Melatonin L, Melatonin H, 5-HT L, 5-HT H)E& X2 & GnRHZ
FSHB, LHB, GH & SLo| RTXS] mRNA LH S RESHAULE Exp.
12 st 24} l5teM MZo|A FSHRR LHR Zoi0| P4 Ct
= M| T F2ASHA &1 (p<0.05), GHRF SLo| La2 A
T ALOIOf Rolet XO|7F BEE[X| GRATHp>0.05). ETH pgrel
Y2 B2 ME|[FUM FSHH S8R0 (p<005), P4 HE[0f|
olg mtro| Zal2 72ot XtO|E HO|X| YUUCHp>0.05) (Fig. 2).
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Fig. 2. Expressions of FSHB, LHB, GH, SL, pgr and mtr genes after treatments with GnRH only (Control), P4+GnRH (P4), E2+GnRH (E2)

and E2+P4+GnRH (E2+P4), (p<0.05).

Exp. 2& &3t A1} melatonin X2| 72| AL LSteA M=
Ol M FSHBRH LHBS| #0| M=k ME|FOM |LIBHAH 5715t

A0 (p<0.05), EH ZALSH GH, SLO| YT XMs&E M| Fof A
OISt B 715t F EHp<0.05). P melatonin X 2|0f 2|3+ mtrat
pgrol wed2 o[zt X0|7F YRUACHE>0.05) (Fig. 3). 5-HT X2|+
o| A2 LSte=M| M=O|M CHETQL HlWHS I oI5 Xt0|7}
AACHp>0.05). SFX|TH K| ALO|Ofl= FSHRRE LHRS| 0]
Nek Xa|FolA 7 &R0, GHeL SLo| el 1&s= X2
TOIM 7S = %ATHp<0.05) (Fig. 4).

1. P4 B! E2 X2|of| 2|Tt 4] 2 {HXI2] mRNA
ool Hot

P4 ZEO0IR WA IFHOIM 2AZQ| 2T M=t HYgh
=oAL =AM FAE
C(Paulos et al, 2010). YEt= o
X700 LHED HRE M =7(0f &
Jeng et al, 2007). & HTFOM= P47} Ol #TO{Q il =
oM M=y X7|0f LSiEj= FSHREDE OfL|2} LHRY| EHie S7t
A|ZALE 0|9t SLUSHA zebrafishO| HYFE! |St=H 0l progestin

L



15 June 2023; 8(1): 32-42 HHEFO] L|SheX| Mo '

1.6 q
1.4 4
1.2

14
0.8
0.6 4
0.4 4
0.2 4

Relative expression

FSHp

Relative expression

1.8 1
1.6
1.4
1.2 1

0.8
0.6 1
0.4 4
0.2 4

Relative expression

ab
| I
. . . ‘

Control Melatonin L

GH

Relative expression

1.4 4
1.2 4

0.8
0.6
0.4
0.2 4

Relative expression

b
avb
| I

Relative expression

Control Melatonin L
par
T
Control Melatonin L

Al 2 REX mRNA 230 OJX|= Neurohormone2| &g 37

LHB
1.8 - b
1.6 -

14 1
1.2 4 -4

0.8 1
0.6 4

0.4
0.2
0

Control Melatonin L Melatonin H

a

SL
2.5 4

1.5 4

14 a 2

0

Control Melatonin L Melatonin H

mtr

1.2 4

0.8 -
0.6
0.4
0.2 4

Control Melatonin L Melatonin H

Fig. 3. Expressions of FSHB, LHB, GH, SL, pgr and mtr genes after treatments with GnRH only (Control), low concentration of melatonin
(Melatonin L) and high concentration of melatonin (Melatonin H). Different alphabetical superscripts indicate significant difference
between treatments, (p<0.05).
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