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Abstract

Aims: Apelin and its receptor have emerged as promising targets for the treatment of insulin resistance. Indeed,
peripheral administration of apelin stimulates glucose utilization and insulin sensitivity via a nitric oxide (NO)
pathway. In addition to being expressed on peripheral metabolically active adipose tissues, apelin is also found
in the brain. However, no data are available on the role of central effects of apelin on metabolic control. We
studied glucose metabolism in response to acute and chronic intracerebroventricular (i.c.v.) injection of apelin
performed in normal and obese/diabetic mice. Results: We demonstrate that i.c.v. injection of apelin into fed
mice improves glucose control via NO-dependent mechanisms. These results have been strengthened by
transgenic (eNOS-KO mice), pharmacological (L-NMMA i.c.v. treated mice), and real-time measurement of NO
release with amperometric probes detection. High-fat diet-fed mice displayed a severely blunted response to
i.c.v. apelin associated with a lack of NO response by the hypothalamus. Moreover, central administration of
high dose apelin in fasted normal mice provoked hyperinsulinemia, hyperglycemia, glucose intolerance, and
insulin resistance. Conclusion: These data provide compelling evidence that central apelin participates in the
regulation of glucose homeostasis and suggest a novel pathophysiological mechanism involved in the transition
from normal to diabetic state. Antioxid. Redox Signal. 15, 1477-1496.
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l Dose-response effect on glycemia in response to i.c.v. apelin in fasted or fed mice
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l Dose-response effect on glycemia in response to i.c.v. apelin in fasted or fed mice
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Z Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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Z Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in

physiological and pathophysiological conditions
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Z Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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Z Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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Z Effect of acute i.c.v. LD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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Circadian variations of plasma apelin levels in NC and HFD mice
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3 Circadian variations of plasma apelin levels in NC and HFD mice
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Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in

physiological and pathophysiological conditions
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4 Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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4 Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
rm  mmmmmmmmIIIhhhheeheeeheeeeeeeheeeeeeeeehehhhShShShShShShShShShSISIShShhe,

G H

%7100 10 1 Control

E 80- HD Apelin

X -=- Control c X

@ 60- -%- HD Apelin E £ :

O D 5 E § ok

S 40- < z S

- - = =

2 I

S 20- = - = z

= = E = =

2 g z = s

O 15 % 45 60 7 90 1081 TO HGP GIR Glycol Gin Synth
Time (min) N -
- GIUAHE R AFGlur=4 Glufint R FE W VR4
fiE 5 i 2 sn g euglycemic hyperinsulinemic clamp

IR % I v JBR B R e R Sk

HD apelinfZ{E 7 PR D =B,

Figure 5, Duparc et al.




4 Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
I hheeeeeheeeeeeeeheeeeeeeeehhhShShhShShShShShShShShShSaSISIhShShee:

100

t A " B B
__ 140- i i 1 -
© 2 'IE__: [ HFD Control
@ Toerkx g —— | = E2 HFD HD Apelin
2 420- E
2 2 T
3 2 15
8 100 % T T -
S £ T
2 g0 ? = —
HFD 8 -= HFD Control = c
N 2 —* HFD HD Apelin
=R = AE /N R D 60 M -30min 15min 120min
-30 210
ZAIRET") HD apelinFtig 7I{E , FTESE,
IBERE T HD apelinAe{ZEMEFESE.
T HFD Control
160~ g — 100+ B3 HFD HD Apelin
140- : 55 L
= T T
120+ E i i T - E
E

- HFD Control

fe)
[ =]
3

=

Blood glucose (% basal)

=¥ HFD HD Apelin -30min 15min 120min

T T Y 7 7 T ' ™ Figure 6, Duparc et al.
30 0 30 60 90 120 150 180 210
i Time (min)

[=1]
(=]

(93]
(=]




a

HFD
= = e/ B

Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
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4 Effect of acute i.c.v. HD apelin injection on peripheral glucose metabolism in
physiological and pathophysiological conditions
rm  mmmmmmmmIIIhhhheeheeeheeeeeeeheeeeeeeeehehhhShShShShShShShShShSISIShShhe,
I G
100

-2 HFD Control
80+ —= HFD HD Apelin

HFD
= = e/ B

20+

Blood glucose (% basal)

-r---—-——rrrr—
0 15 30 45 60 75 90 105 120

Time (min)

ITT
iR B i 32 5506

Figure 6, Duparc et al.



o

$ES -l

58 -1

fith -

A AN E AR AMUE - <

T S

£k (58 |

P ERSMORE

AT AAERR

S TERER
Ao FERENNE
S TEERANE
.. BRE

O ESHEAR

Rl
U 8 OhEa)

R GREE)
T RS

IRIZEFFENEFRNSHARE |, [MFE/Mmik
ESEMW I.C.V apelinfFE RAEIMNE ., IEH—

gt . FETE

NX ek S X S IR R .

FOSERFA—XEBH%RAT , AR
MIEPER. DR, BE. TUHEERIERCS

FEEEEENIER. FOSEHEHETiRlg

AL EHY— PR,

>




5 Variation of c-Fos expression in the hypothalamus in response to acute apelin
injection in physiological conditions
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5 Variation of c-Fos expression in the hypothalamus in response to acute apelin
injection in physiological conditions
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6 Hypothalamic NO as a potential target to brain LD apelin
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6 Hypothalamic NO as a potential target to brain LD apelin
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Hypothalamic NO as a potential target to brain LD apelin
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Effect of acute i.c.v. LD or HD apelin on peripheral glucose metabolism in total
7 eNOS KO and L-NMMA i.c.v. control treated mice
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Effect of acute i.c.v. LD or HD apelin on peripheral glucose metabolism in total
7 eNOS KO and L-NMMA i.c.v. control treated mice
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Effect of acute i.c.v. LD or HD apelin on peripheral glucose metabolism in total
7 eNOS KO and L-NMMA i.c.v. control treated mice
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Effect of i.c.v. chronic HD apelin injection on peripheral glucose metabolism in
physiological conditions
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Effect of i.c.v. chronic HD apelin injection on peripheral glucose metabolism in
physiological conditions
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