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ARTICLE INFO ABSTRACT

Article history: Apelin, a recently discovered peptide with wide tissue distribution, regulates feeding behavior, improves
Received 18 June 2009 glucose utilization, and inhibits insulin secretion. We examined whether apelin is expressed in human islets,
Rece“’ez - re‘“sel‘: form 9 March 2010 as well as in normal and type 2 diabetic (T2D) animal islets. Further, we studied islet apelin regulation and
EUTERRL SN, 2] the effect of apelin on insulin secretion. Apelin expression and regulation was examined in human and
Available online 24 March 2010 ; : — : i L ——— ; . :
animal specimens using immunocvtochemistrv. in situ hvbridization. and real-time PCR. Insulin secretiop
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pelin in human islets
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1. Apelin in human islets
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rabbit polyclonal anti-apelin: apelin-36

rabbit polyclonal anti-apelin: apelin-13

goat polyclonal anti-apelin:  apelin
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1. Apelin in human islets
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Relative apelin mRNA expression [0

Apelin mRNA expression in human isolated 0 and 6.25 nM dexamethasone (DEX)
islets (n=4) after 48 h of culture in medium
supplied with 3.3 mM (LG) or 16.7 mM (HG)

glucose

Apelin mMRNA is downregulated by DEX (B), but unaffected by high glucose (A)



2. Apelin in mouse, rat, cat, and pig islets
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Apelin - Glucagon Merged"




2. Apelin in mouse, rat, cat, and pig islets

Insulin

Mouse

Apelin — | Glucagon Merged




2. Apelin in mouse, rat, cat, and pig islets
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3. Apelin affects insulin secretion from clonal beta cells
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Apelin(nM) 0 1 10 100 1000 0 1 10 100 1000
Glucose(mM) 28 16.7




4. APJ is expressed in human and mouse islets and INS-1 (832/13) cells

Since we found apelin-36 to affect insulin secretion from
INS-1 (832/13) cells we wanted to investigate whether these
cells also express the APJ receptor. To this end real-time PCR
was employed. These experiments revealed that INS-1
(832/13) cells express APJ at a moderate level. Next we
performed real-time PCR for APJ on isolated mouse and
human islets. These analyses confirmed previously reported
data on APJ expression in mouse islets and revealed that APJ

Is expressed also in human islets.
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db/db mice: R FH2ALUHE PRI /)N b, HLFE BRI 1834 B R 0 20 PRI /)N B o
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CH7BL/6J is the most widely used inbred strain and the first to have its
genome sequenced. Although this strain is refractory to many tumors, it is
a permissive background for maximal expression of most mutations.

CbH7BL/6J mice are resistant to audiogenic seizures, have a relatively low

bone density, and develop age related hearing loss. They are also

susceptible to diet-induced obesity, type 2 diabetes, and atherosclerosis.
Macrophages from this strain are resistant to the effects of anthrax lethal

toxin.

Study-ready aged C57BL/6J males and females between 25 - 78 weeks

of age available for order.

R, ARENEEE. BaFRERFEFTARK. M11L5%
TR TI AR AT 28U KO AR B Rk I A B RO o TR T AR Y B 2 XS
REB S EZFARIEA.

Ext




S. Apelin is upregulated in islets of rodent T2D models
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Ratio of apelin positive beta cells T
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1 Apelin ERRENIESHEIFIEA
A :a, B, PPcells FERiXapelin,
K. MR : o, P cells AFRIZapelin,
JEH. 58 : P cells AZRIXapelin,
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3 Apelin B B EIRBEEEAT5

FEFEREM 2.8mM 16.7mM , insulin B3 W48 7.310.8 &,

SEEEERE ( 16.7mM ) , 1 nM apelin -36 AEREFRERIERIInsulinfY53i4 .
10 nM #1100 nM apelin -36f&{Kinsulinfii53i 50%.
1 uM apelin -36 &0 insulinfd53i#% 30%.

SEBEIERE ( 2.8mM ) , apelin-36 AZEREERIERYinsulinfY53 7

(BR , apelin-13AZEHBHERIEAYinsulingI ik .



ApelinX 5215 & 2= WA AE m IR FE N R I R, 2R AH 8 &) MEACm T
RHHE TN, XARNHAE 2 A A . 1M H, Winzell, 200545 5 B /R1E SR EE I %8 |,
apelin AR E & 22 1) 0 s

Glucose
——— Control 16.7 mmol/l

/3 Apelin-36 10 nmol/l
E— Apelin-36 1 pmol/l

Glucose
Glucose 8.3 mmol/l

2.8 mmol/l
(Winzell, 2005)

(B2 ASCAE A oV R apelin B8 IN A & 2% 14 73 PR
1M H, Winzell#F 7075,  1pMye IR & 3R 1 03 1, (EAEAHE 7T 1uM & 38 0 . %)
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plasma CCK level (pmol/1)

STC-1 cells
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Control 108
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Apelin injection (pmol/kg)

GLP-1 secretion (% of Control)

plasma GLP-1 level (pmol/I)
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Increased lipolysis
Increased fatty acid synthesis

Adipocytes
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Increased nausea

Increased satiety Decreased Increased
Decreased food intake  glucagon  glucose
Decreased body weight secretion  sensing

Wattez, 2013

Increased insulin secretion
Increased insulin biosynthesis
— Increased [ cell proliferation
Increased B cell survival
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DG == 33 5, 1L 10pM X IAE AR SV 52 Duparc, 2011
MG ==y E S, R 10pM apelin A~ G845 ML ER S Duparc,2011
AP ISR B, AR R R WA,

Duparc, 2011

MG = E 55, WRE 20nM e g Duparc,2011

7IN B (0 B 29 53, Lk 20nM e LR S v R & 2= IfLAE Duparc, 2011
HFD/NE UG =350, WRE 20nM e I Duparc, 2011
7N R et 20nM A%, SRS R IMAE, RS ZRALPT  Duparc, 2011
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0 Apelin FEixaoiEE:s

1. T2D db/db /Mg apelinZFiXIBIN 47% , GKKXEapelinFi&ig 74%.
2. AEFEAR IWapelinfiFRiX,
3. WERRFEE(KapelinfiFRiX,

S5 5V VR I [A]

1E 5 AR RE NS/ 70 BT i 2H 27 AR LA R 5 2 B 2K apelin/K T Boucher, 2005

2 7R s 8 apelinZK-1- {225 & T IR H S I, IR AR B R IKPT Koval, 2017
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apelin
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(Wei, 2005)
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1. J& Sapelin X 5 X FU & T A28 & W HEE.
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