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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



Glucose-induced insulin secretion depends on metabolism and Ca
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Effects of glucose on B-cell membrane potential and [Ca?*].
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Effects of glucose on B-cell membrane potential and [Ca?*].
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Role of K,;pr channels in glucose-induced insulin secretion
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The consensus

model
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Identification of shortcomings
in the consensus model of

glucose—induced insulin secretion



Discrepancy between triggering signal and insulin secretion

Electrical activity in a B —cell
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Discrepancy between triggering signal and insulin secretion

Electrical activity in a 8 —cell .
The results suggest that
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A K,rp channel-independent effect of glucose on insulin secretion ?

Karp channels are held open by diazoxide :
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A K,rp channel-independent effect of glucose on insulin secretion ?

K,p channels are held open by diazoxide and [Ca?']_ is elevated with KCI
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A K,:p channel-independent effect of glucose on insulin secretion ?

K.p channels are held open by diazoxide and [Ca?']_ is elevated with KCI
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Glucose Sulfonylureas <+ Triggering pathway
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The triggering pathway is essential for both phases of GSIS
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Insulin secretion (% of content per min)
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The amplifying pathway during arginine—induced insulin secretion
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The amplifying pathway during arginine—induced insulin secretion
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The amplifying pathway during arginine—induced insulin secretion
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Triggering and amplifying pathways in second phase GSIS
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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?
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Two pathways and two phases of GSIS: what is the link?
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Triggering and amplifying pathways in biphasic GSIS
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Triggering and amplifying pathways in biphasic GSIS
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Biphasic insulin secretion: what about the two—pool model ?
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The time course of the triggering Ca?* signal
Is more important than pools of granules

to shape the kinetics of insulin secretion



Biphasic [Ca?*]_ and insulin responses to glucose
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Biphasic [Ca?*]_ and insulin responses to glucose
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Triggering and amplifying pathways in biphasic GSIS
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Amplification during first phase GSIS
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Amplification during first phase GSIS
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Biphasic [Ca?*]_ and insulin responses to glucose: a time control
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From synchronous electrical activity to pulsatile insulin secretion
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From synchronous electrical activity to pulsatile insulin secretion
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Gap junctions and oscillations of insulin secretion
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Misinterpretation of glucose—induced [Ca?*]_ and insulin changes
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Misinterpretation of glucose—induced [Ca?*]_ and insulin changes
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How does glucose control the [Ca?']_ increase ?
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How does glucose control the [Ca?']_ increase ?

Glucose 10 mM Glucose 15 mM . Tolb
400 T '
\25 300 —
% 200 -
O 1
100 184 + 4 nM < 221 + 6 nM > n = 30 islets
0 - [ T T T 1 T T T T T 1 T ]
30 60 100 min
3 G 85 or 16.7 [Ca?*], (% G30)
' 100 1 s
s Al —
E , Km=11.0
— modulation - /
Ct'm . . 50 o
3 ‘ of triggering ] /
| signal ? : /‘
0 n=236-72 01 _e¢ mM Glucose
0 20 40 mir 0 10 20 30



How does glucose control the [Ca?']_ increase ?
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How does glucose control the [Ca?']_ increase ?
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How does glucose control the [Ca?']_ increase ?
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Subtle interaction of
time control and amplitude modulation

during second phase



Time and amplitude regulation of pulsatile insulin secretion
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Time and amplitude regulation of pulsatile insulin secretion
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Glucose—induced biphasic responses in 2w—old islets cultured in > mM Glucose

Fk G 1 | G 15 G 1 | G 15 G 1 | G 15
N 300 - ' ' Nr
S 1
E
I_<|>200' : ] ]
S 100 - | iy 1 : Y
0 .

0 10 20 30 40 0 10 20 30 40 O 10 20 30 40 min



Glucose—induced biphasic responses in 2w—old islets cultured in > mM Glucose
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Glucose—induced biphasic responses in 2w—old islets cultured in > mM Glucose
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Glucose—induced biphasic responses in 2w—old islets cultured in > mM Glucose
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Glucose—induced biphasic responses in 2w—old islets cultured in > mM Glucose
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