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Glucose-induced insulin secretion : control mechanisms
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The bases of a consensus model of 

glucose-induced insulin secretion
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Effects of glucose on -cell membrane potential and [Ca2+]i
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Role of KATP channels in glucose-induced insulin secretion
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Identification of shortcomings

in the consensus model of 

glucose-induced insulin secretion
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“The results suggest that 
non-electrogenic

 
effects of

glucose amplify the release
of insulin.”
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A  KATP

 

channel-independent effect of glucose on insulin secretion ? 
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The triggering
 

pathway
 

is
 

essential for both
 

phases of GSIS
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For second phase, a KATP

 channel-independent pathway of 

glucose signaling has been 

proposed, however, it is still 

controversial
 

“
 

Am J Physiol, December 2008JCH2009
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Dual control of glucose-induced insulin secretion 

by triggering and amplifying signals: 

-
 
clear for amplitude modulation

-
 
also for time control (biphasic and pulsatile

 secretion)?



Two
 

pathways
 

and two
 

phases of GSIS: what
 

is
 

the link?

Rorsman and Renström, Diabetologia 2003JCH2009
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Triggering
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The time course of the triggering Ca2+
 
signal 

is more important than pools of granules

to shape the kinetics of insulin secretion
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Amplification during first phase GSIS
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Subtle interaction of 

time control and amplitude modulation

during second phase
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Glucose-induced biphasic responses in 2w-old islets cultured in 5 mM

 
Glucose

TolbutamideDiazoxide
G1 G15 G1 G15

In
su

lin
se

c
re

ti
o
n
(%

 /
m

in
)

0

0.1

0.2

0.3

G1 G15

0

0.1

0.2

Kir6.2 KO

Kir6.2 KO Kir6.2 KO Kir6.2 KO

Kir6.2 KO Kir6.2 KO

Fk

Fk

n = 6 n = 6
n = 6

[C
a2

+
] c

(n
M

)

n = 18n = 24 n = 18

300

200

100

0

400

0 10 20 30 400 10 20 30 40 0 10 20 30 40 minJCH2009



Diazoxide

0 10 20 30 40

G1 G15 G1 G15

0

0.1

0.2

0.3

0 10 20 30 40

Nimodipine

0 10 20 30 40 min

G1 G15

0

0.1

0.2

Kir6.2 KO

Kir6.2 KO Kir6.2 KO Kir6.2 KO

Kir6.2 KO Kir6.2 KO

Fk

Fk

n = 6 n = 6
n = 4

In
su

lin
se

c
re

ti
o
n
(%

 /
m

in
)

[C
a2

+
] c

(n
M

)

n = 18n = 24 n = 18

300

200

100

0

400

Glucose-induced biphasic responses in 2w-old islets cultured in 5 mM

 
Glucose

JCH2009



SUR
1

SUR
1

Insulin
secretion

Kir
6.2

[Ca2+]

K+
Triggering pathway

Kir
6.2

ATP

Mg-

 

ADP

SulfonylureasGlucose

Metabolic
amplifying pathway

Other

 
messengers

+

Insulin
secretion

KATP

 

channels are not 

the only possible 

transducers of 

metabolic effects on 

triggering [Ca2+]

Ca2+

Metabolism

JCH2009



SUR
1

SUR
1

Insulin
secretion

Kir
6.2

Metabolism [Ca2+]

K+

Ca2+

Kir
6.2

K+

ATP

Mg-

 

ADP

Sulfonylureas

K+

?

Glucose Triggering pathway

?

JCH2009



SUR
1

SUR
1

Insulin
secretion

Kir
6.2

Metabolism [Ca2+]

K+

Ca2+

Kir
6.2

K+

ATP

Mg-

 

ADP

Sulfonylureas

K+

?

Glucose Triggering pathway

?

Cl
-

Na
+

Ca
2+

1 Ca
2+

3 Na
+

2 K+

~
3 Na

+

?

JCH2009



How are islets 
synchronized?

Pulsatility of Insulin Secretion

?

JCH2009




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65

