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Development of the gonadotropin secretion promotion technique using the Tiger
puffer pituitary spheroid culture

Yamaguchi, Akihiko

3,200,000

Spheroids obtained through 3D cultivation of cells maintain properties close
to those of living tissues, making them a valuable technique in drug discovery. The pituitary gland
regulates various endocrine gland functions in the body, so using spheroids to monitor the

reproductive physiology of fish could be effective in exploring bioactive substances useful for fish
seed production. In this study, we created spheroids of the T.rubripes (torafugu) pituitary gland
and validated their effectiveness. By analyzing the function of brain-type aromatase in luteinizing
hormone-producing cells and the proliferation and hormone synthesis of follicle-stimulating hormone
and luteinizing hormone-producing cells using annual serum, it was suggested that pituitary gland
spheroids mimic biological functions. Spheroid assays have been proven to be effective techniques
for exploring bioactive substances and other purposes.



GTH

GTH
GTH: FSH ;
LH GnRH (GnRHR)
7 G GPCR o, B,y 3 G
(Gs, Gi, Gq) ACICAMPIPKA, PLC/IPyPKC, Ca& /
CaM/ CaMK-II
GTH (GTHR) GTH
GPCR
In vitro GTH
3 in vitro
in
Vivo
GPCR
In vitro GTH
1
( )
(in vivo) in vitro
a
0-3
EP 2 3
1
(in)
2019 6 2020 6 13
HTRF
Perkin Elmer
(iin) )
(1)
10 PBS 0.2%Col lagenase type
11 (Worthington),0.1% trypsin type Il S Sigma-Aldrich 22 4-6 n
L-15 MEM(Hank’ s)
Exp. Rho

kinase inhibitor(Y-27632) Exp.2



Exp.3 2.5

Exp.4
(iv) Exp.1 and 2
Imaged Fiji
) Exp.3
100-200um 28 6 40 6
2.5 1 iPGell
LH FSH
LH FSH
(vi) Exp.4
200um
28 6 40 6 2.5
1 2 EdU 100uM
Sulfo-Cy3-azide
Imaged Fiji
l.
iPS Rho-kinase Y-27632
Y-27632
« )
2 2.5 )

Rock inhibitor
[Yamaguhi A. 351, 114481 (2024) Gen. Comp. Endocrinol.]

Rho-kinase (Y-27632)

% A,B,C D Y-27632
8 ) - ; 0, 1, 10 pM
i t-
i) D =
g 120 SR P<0.01 , Bar=100 pum
“c 100
= 80 _—
‘o 60 * . T 11
X .
< 20 é J_

¢ 0 1 10

Y-27632 conc (uM) 2 9
9 5 20
(E2) 5
M
2.5 LH FSH
LH
FSH
« )

LH



[Yamaguchi et al.

389, 259-287 (2022) Cell Tissue Res.]

48 EdU
CY3-azide Click Chemistry EdU
(SR3  serum
replacement 3) 3-10
15 9 12
10
6 2020
T/E2
E2 Ly
5 ¢
2500 Lag _g 70001 A g 7,000 g
I 2 5,000 i 6000
i B 5000 —inum ts000
= 1500 (208 8 4o00] _men Laooo 8
] = 8 ’ —191G29 J S
% 1000+ " E § 3,000 3,000 E
3 g 2% 2000 g
ad = 2 10007 r1000 3
1] 0 w U U -
25001 Fao E 7,000 g 7000 §
= B 60007 5000 5
2000 g 2 e
_ ; Lo & g s000] 5000 ¢
g-91500- Eg 2 40001 4000 &
B oo 2 & 3000 F3000 8
bo & & Nl g
& 2000 . 2000 @
- e —— | bl
500 = g 1,002 ; _ ‘[\__j\‘:ﬁ- | —;.ooo e;i
= ~ == [~] - (]
e Month 4 * Month 4% © Month 4=
BW T, testosterone; E2,
estrogen pg/mL A TO-PRO3/
Jun(19) Aug Sep * Oct Nov
E2, T ..-..-
17NB6 ’ ......l
2.5
May Mar AMay Jun(20)
B TO-PRO3/LH
Jun(19) Jul Aug Sep * Nov
B:
LH TO-PRO3

Bar=100 um ..l...
Jan Feb

ar Apr A May Jun(20)



A

(a) 3x10°
(32wel1/dish)
, b 5 , c 10 ,
d 20 B EdU
, Click
chemistry CY3 EduU
, DAPI
, FITC 2
, (@ ) 10
Oct 2.5 C e
, b2 Feb o T i :
2.5 » c’ % 1,000 ‘}
d’ SR % 800 1
C 2.5 , 2019 g ' oo x '
6 2020 6 g 50 X —
17NB6 s ool T, |
‘u:- 2001 I_I_I ab b ab . bab
(-] aabpp® ?
: SO i BN (edlAsll
’ Cont EEZY938E 3525588
’ SR3 g Month E -
N = 3-5 (prepared serum)
Tukey
1l
100
dish
1
Bar=100 pm

in vitro

X20



Yamaguchi Akihiko 351
Evaluation of fish pituitary spheroids to study annual endocrine reproductive control 2024
General and Comparative Endocrinology 114481
DOl
10.1016/j .ygcen.2024 114481
Yamaguchi Akihiko Tsunematsu Tomoko Motojima Yoshihiro Toriyama Kanako Horinouchi Asami 389
Ishii Yukari Murata Hanezu Yoshikawa Sota Nyuji Mitsuo Shimizu Akio
Pituitary luteinizing hormone synthesis starts in aromatase (cypl9alb)-positive cells 2022
expressing esrl and esr2b at the onset of puberty in Takifugu rubripes (fugu)
Cell and Tissue Research 259 287
DOl
10.1007/s00441-022-03629-6
Chakraborty Tapas Yamamoto Yume Hanai Shoma Hirano Mayumi Mohapatra Sipra Yamaguchi 9
Akihiko Takeda Tatsusuke Matsuyama Michiya Ohta Kohei
Divulging the social sex change mechanism in a unique model system for studying the sexual 2022
plasticity of protogynous hermaphrodite fish, three bamboo leaf wrasse (Pseudolabrus sieboldi)
Frontiers in Marine Science -
DOl
10.3389/fmars.2022.1048506
Selvaraj S Ahilan B Yamaguchi A Matsuyama M 9
Multiplicity of gonadotropin-releasing hormone in fish 2021
Journal of Entomology and Zoology Studies 352 361

DOl
10.22271/j .ent0.2021.v9.13e.8729




LUMAYNO SANNY DAVID PACHECO OHTA KOHEI YAMAGUCHI AKIHIKO MATSUYAMA MICHIYA 35

Molecular Characterisation and Reporter Gene Assay ofthe Three GnRH Isoforms and Two GnRH 2022
Receptors of a Clupeiform Fish, Japanese Sardine, Sardinops sagax melanostictus (Temminck &amp;
Schlegel, 1846)

Asian Fisheries Science 26-43

DOl
10.33997/j .afs.2022.35.1.003

2021

nova biomedical: customer focus: Researcher®s interview

DOl

37

2023

94

2023




92

2021

35

2021

2021







