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Identification of energy sensors mediating suppression of reproductive functions
under malnutrition

Maeda, Kei-ichiro
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In lactating cows, gonadal functions are suppressed because of the malnutrition
caused by a big milk yield. The suppression is probably due to a decrease in energy levels. Hindbrain
ependymocyte is a candidate for energy sensor involved in the suppression of gonadal activities through
suppressing gonadotropin secretion in rats. We aimed to get evidence for ependymocytes to sense glucose
levels through AMP kinase which is considered to be a energy-sensing molecule in various kinds of cells.
In addition, a neural pathway relaying information on the energy level from ependymocytes to the
hypothalamic neurons controlling reproduction. As a result, ependymocytes senses extracellular glucose
levels through an AMP kinase-mediated mechanism. In addition, the information on energy level might be
transmitted from ependymocytes to neurons located in the hypothalamic paraventricular nucleus. The
present result would contribute to treatments of reproductive disorders in lactating cows.



MCT1

MCT1

AMP

AMP

50

50

AMP

AMP

in vivo
in vitro
AMP
AMP
AICAR invivo 4
AMP

AMP

in vitro AMP

4
wheat-germ hemagglitinin  WGA

WGA
AMP
AICAR 4 AMPK
( D AMP
vimentin
4 AVP
2

AMPK



vimentin
Venus
Venus
3
AICAR
in vitro
AMPK
4 AMPK
4

1
Minabe S, Deura C, Ikegami K, Goto T,
Sanbo M, Hirabayashi M, Inoue N,
Uenoyama Y, Maeda K, Tsukamura H
(2015)
Pharmacological and Morphologica
Evidence of AMPK-Mediated Energy
Sensing in the Lower Brain Stem
Ependymocytes to Control
Reproduction in Female Rodents.
Endocrinology 156: 2278-87.
DOl:
http://dx.doi.org/10.1210/en.2014-2018

Kei-ichiro Maeda (2013) Energetic
regulation of reproduction: an energy
sensor in the brain. Recent Advances
in the Central Control of Reproduction
on the occasion of Alain Caraty’ s
retirement, Centre INRA Val de Loire,
Nouzilly, France, April 11, 2013

AMP AMPK

29
2014 8 9

107

2014 8 22

€Y

Plasma LH (ng/ml) >
M wo = N ®

o

MAEDA, Kei-ichiro

30181580

@

Vehicle

AICAR

E Mean LH 6 Frequency
2 | 1 = |
v = p=0.08
Yo 7 M v Tos|- * % 4 I
©
©
o 6 8 6 8
0| 0
=3 Baseline B3 Amplitude
o4 1 S 1
vy, z < -
v v v ] * i
W v T © 0.2 @05}
r P £ £
o 12
© ©
[ 6 o 6 i

2 30 1 2 3

Time (h) Vehicle AICAR

1 AICAR LH
AICAR

0
Vehicle AICAR

A,
4



[ o |
LA Primary Ab ~ C ?‘: W
", S 1,:,,.-_ £ A, ACAR(1s)  ACAR(nd) B o 100
» - R v i 5
p «.,‘\ :‘3';'.‘ v ‘ % 22 80
L] - "4 -_— <
VY D S en rer 28
N St AR S © R
{ I8 3 R O, 28 40
= {‘“ > ‘-,‘!“/‘ . ‘}‘o‘, o 1L S=
H R ’ﬁ = cd oo 20,
£ ] g 7 g 85 ”| 28] . [P%
= &7 R Coslt o1 e Vehicle  AICAR
< B Primary Ab ¢ Vi 0 10 20 30 40 50 i
Q + Antigen e “ ” Time (min) C .
» . 2  HKRB (Vehicle) 845
° [
;;-1.5— &
& i
S, % 05
g 11 P
: g 9 20| 9 |20
T byt
o O P‘Q O P‘Q
osl— 0 111 PRI\
0 10 20 30 40 50 NS R N W
= Time (min) 1st 2nd
el
=
< 4 AICAR
o
= A AICAR
£
S
AICAR
2 AVP AB 4 HKRB
AMP c B
AMP D E Vimentin  AWP C.
AMP 4
A Vim-Venus construct (4.5 kb) B M Tg
-3221 44 6 kb
Vim PA
C Venus Vim-ir Merged

D

i
sellsy|non-Venus

(62 cells) 67.5%

(129 cells)

Venus Vim-ir DAPI Merged

Vim-ir cells
(Total 191 cells)

3 Vimentin Venus
A
B
Venus
C Venus vimentin
D Vimentin Venus




