EBRS

REA: SBEIY BJiE: 2018.8.18



®PLOS | oxe

RESEARCH ARTICLE

Impact of Orexin-A Treatment on Food Intake,
Energy Metabolism and Body Weight in Mice

Anne Blais'#*, Gaétan Drouin', Catherine Chaumontet', Thierry Voisin?, Anne Couvelard?,
Patrick Christian Even’, Alain Couvineau®

1 UMR Physiologie de la Nutrition et du Comportement Alimentaire, AgroParisTech, INRA, Université Paris-
Saclay, Paris, France, 2 INSERM U1149/ Inflammation Research Center (CRI), Paris-Diderot University,
DHU UNITY, Faculte de Médecine Site Bichat, 16, rue H. Huchard, Paris, France

* blais @ agroparistech.fr



AR REFEE

IRRAREHER

iTiefEE

it






UEREIP N
) Fo = PN S B LR 1) A i S B AR AT T B
HEInmG SRR A B, I HA R E — RN IR AR

&5
BMRGMB T EE . =& E% UMK, itk
TN BRI ARANDCRT A By A 480 26 A RO ROSE, 3 ] DL B 2 i)

VAT B4 5T

Orexin-A (OXA) sHilr #uk B R A E B8 m 52 . OXAIH
oL TR 3 €3-11 i 7 4 A ) e 280 W R, IS N A BE E B AR A N T
(=B H MDD , A TgXg o Ag iy A= al .




HIFIE X

Orexin-Az A 33 MR MUK N 2k, e RIAER T fe
FEBEAR/ VR I, BEE-T AT, ZPIWLEIA YR . Orexin- AR YTt 4%
UEBH AT DL D A AR R T R SR B R A Je o AT FT I H B /e FE A B I /s
B E IR Orexin-AXf g AE IS . FH A2 38 7 1K PP Orexin-AX}
BRI Be AL AR 7 A 52 0 A0 o0 i foh 24 IRORN 52 428 R 28
T







i

16

BT R

WA RHIMENE /MR, #£12/12 hif) o/l I M 7% . AR 10MH J5 7

AT A X HEALIE iR AR AR OK (CT) S 4 IE 173 S orexin-A
(OxA) , 6JlJa, BMREE, -CoEHUM. BCF . . 75, BiE. 5
JEATERAR . AT HZA . R At el HEZ (BAT) AIMLAIAIE %,

9:

i E

H o




16 5 8 Jif] K ) 1 B
5 1V 5 Orexin-AFT AR B £h 7K

l

v F ZH 24 A ZH A

LAS I B ACE /N B AR TR B U RE

2 A5 B AR RN e BV AR AR

Orexin-AXT e &=/ I
3R AR ZR AXS HEA I A 52 M) A

R

4 A0 g i o 5 A5 AFAEOXASZ AR
S B AN i £ B 2 A mRNAZR A [ 20







Weight evolution

- CT
- OxA

Weight (g)
N
=

16 . T
0 2 4

Time (weeks)

TS Orexin-AANEEM /N B AR BB




100+

Caloric Intake (kj)

Meal size (kj)

o
<

D
o
1

f Y
o
1

N
o
L

o

£ -8
1

w
1

N
1

—
1

o

40
S
a
£ 30+
=
| =4
= 20-
]
=
10+
T T 0
> .
"b" @‘:’f <>'$s
=N
C ﬁ% 4

w
1

Ingestion speed (kj/min)
- N

o

{3 5 orexin- AAN 52 M AR B PR3 2
A B8 2H Fllorexin- Ay 5 2H /) 5R
A REE A E . A, A
P EHN B = A S o JES
orexin-A T "W FME—ZS 2 B Y
P UEE




Final weight

Weight (g)

Weight (g)
Weight (g)

Retroperitoneal fat mass

Weight (g)

Subcutaneous fat mass

Weight (g)

Weight (g)

Periovarian fat mass

Weight (g)
Weight (g)

Weight (g)

Orexin-AyE S AR A, (H1
/N R E (LBMD 082D g s
o X A DT 2 R T AR 43 B S s BN B
A 25 5 g 1 o2, i B s ) Bl
DA RZ N RE T &V 52 B 520




Table 2. Body composition of the control and orexin-A-treated mice (values are in g).

Values are means + SEM, n= 8.

X LG,

Initial weight

Final weight

Delta weight
Carcass
Skin
Uterus
Liver
Spleen
Intestine
kidney

RRAH, HeHTHZ 0 orexin-ATREBURS, JE ST orexin-A: Z J8/> T HURARIT & & .

CT (MeantSEM)

19.04 £ 0.24
21.6+0.76
2.54+0.20
6.98+0.29
2131017

0.084 +0.011

0.914 £0.045

0.103+0.010

1.187 +0.121

0.243+0.013

OxA(MeantSEM)

19.06 £ 0.26
21.93+0.68
2.58+0.39
7.35+ 0.44
2.40+0.19

0.092£0.013

0.901 £ 0.087

0.120 £ 0.022

1.108 +0.113

0.252%0.011
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Fig 4. Components of energy expenditure: energy expenditure. T%E: total energy expenditure, REE: resting

energy expenditure, EE-Act: energy expenditure spent in response to spontaneous motor activity, Activity:
spontaneousmotor activity, Act-Cost: energy cost of spontaneousactivity. Data are presented as box and whiskers,

n = &. A t-test was ierformed and no siiniﬁcant differences are reiorted.



Blood glucose (mg/dl)

AN AT A

insulin
OGTT o AUC insulin
-8
4007 o CT 60-
3 = OxA o
300- = =
S S E 404
© 8 x
100+ % <o 20+
ﬂ E e
0 T T T T T 1 OOI T T T T T 1 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120 P \;
Time (min) Time (min) = o*

Fig 5. Blood glucose (A) and insulin (B) concentrations during the oral glucose tolerance test in control
or orexin-A injected mice. Data are shown as mean = SD, n = 8. A t-test was performed to compare both
groups and no significant difference was reported. Insulin AUC were calculated using the trapezoidal rule (C).
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Fig 6. Histology of pancreas.
Panel A and B, representative
Hematoxylin and Eosin staining
(H&E) of pancreas from control
(A) and orexin-A-treated (B) mice.
Panel C and D, representative
OX1R immunostaining of
pancreas from control (C) and
Orexin-A-treated (D) mice.
Arrows highlight the 1slets.
Figures were taken at the same
magnification (20x). Scale bar =
50 um.
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Table 3. Hypothalamus mRNA expression of neuropeptides involved in food intake.

CT (Mean+SEM) OxA(Mean+SEM)
POMC 6.78 +2.28 4.63+1.21
CART 1.40 +0.30 1.31+0.22
AgRP 6.89+ 1.05 595+1.18
NPY 2.39+0.62 1.91+0.71
CRH 286+ 0.54 1.83+0.46%*
MC.R 239+ 0.30 215+ 0.42
Y,R 6.10  0.40 413 +1.00%*
Y.R 10.50 +1.26 9.29 +1.29
OX4R 4,68 +0.98 4.82+0.98
OX.R 3.55+0.74 2.06+0.42%*
HRCT prepro-orexin 6.20 + 0.39 5,57+1.10
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