Glucagon-like peptide-1 (GLP-1) stimulates insulin secretion and then
somatostatin secretion in rat islets.
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Abstract

® Objective : GLP-1 is known to stimulate insulin and somatostatin secretion in pancreatic islet cells. The Table 2. In normoglycemia, insulin and somatostatin concentration depending on GLP-1.

exogenous somatostatin inhibits insulin secretion, but GLP-1 increases Insulin secretion in spite of :
stimulating somatostatin secretion from d-cell. So, we investigated whether there exists a time Normoglycemia ( glucose 5.5 mM)
difference of insulin and somatostatin secretion after GLP-1 stimulation or insulin secretion depends on S min 10 min 30 min
secreted GLP-1 or somatostatin concentration inside the islets. nsuln(mU/mL
® Methods: We isolated pancreatic islets from five 8-week-old Sprague Dawley rats by collagenase GLP-1 0 ng/mL nsulin(mU/mL) 94.2 116.4 145.8
digestion. The islets were incubated in RPMI1640 medium before experiments. In vitro, insulin and Somatostatin(pg/mL) 04 0.71 267
somatostatin measured at 5, 10, 30 minutes depending on glucose (2.7, 5.5 and 16.7 mM as hypo-, :
normo-, and hyperglycemic condition respectively) and GLP-1 concentrations (0, 0.1, and 10 ng/mL) Insulin(mU/mL) 100.3 121.8 149.3
from culture media using ELISA kit. Each well contained 30 islets per well. GLP-1 0.1 ng/mL Somatostatin(pg/mL) 0.42 0.81 374
® Results: Insulin secretion showed continuously increased by time and GLP-1 concentration at any :
glucose concentration. Somatostatin secretion was increased significantly 10 minutes later after GLP-1 Insulin(mU/mL) 120.3 135.2 174.7
administration at hypo- and normoglycemia. However, in hyperglycemia, insulin secretion showed the GLP-1 10 ng/mL Somatostatin(pg/mL) 0.84 0 86 5 31
same pattern compared with the other glycemic conditions, but somatostatin was maximally stimulated ' ' '

until 10 minutes and decreased without GLP-1 administration. Adding the GLP-1, somatostatin was

iIncreased continuously until 30 minutes. This suggested hyperglycemic condition itself might need Table 3. In hyperglycemia, insulin and somatostatin concentration depending on GLP-1.
more insulin secretion in the R-cell than somatostatin secretion in d-cell. Therefore, we observed time

lag of intraislet somatostatin secretion after GLP-1 stimulation. Hyperglycemia ( glucose 16.7 mM)
® Conclusion: We observed earlier GLP-1 induced insulin secretion in 3-cell than somatostatin secretion : : :
In d-cell of rat islets. Hyperglycemic condition might primarily secrete insulin and inhibit somatostatin S min 10 min 30 min
secretion inside the islets. Insulin(mU/mL) 120 3 136.7 185 7
GLP-1 0 ng/mL :
Bac kg rou nd Somatostatin(pg/mL) 125 4 47 317
Insulin(mU/mL) 124 4 144 2 195.3
¥ GLP-1 is known to stimulate insulin and somatostatin secretion in pancreatic islet cells. GLP-1 0.1 ng/mL ;
S _ | _ _ | _ Somatostatin(pg/mL) 2 07 34 4 54
¥ The exogenous somatostatin inhibits Insulin secretion. But GLP-1 Increases insulin _
secretion in spite of stimulating somatostatin secretion from beta-cell. GLPA 10 nerml Insulin(mU/mL) 130.5 156.5 221.4
- ng/m :
* Purpose ° Somatostatin(pg/mL) 3.06 4.88 7.09
< existence of a time difference of insulin and somatostatin secretion inside the islets
after GLP-1 stimulation
< Insulin s_ec_retlon rate In accordance with GLP-1 or somatostatin concentration inside the Hypoglycemia Normoglycemia
pancreatic islet cells Glucose, 2.7 mM Glucose, 5.5 mM

Materials and Methods 250 15 200

¥ The pancreatic islets were isolated form 8-week-old Sprague Dawley rats by collagenase

Qo
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digestion and incubated in RPMI 1640 medium. 2 150 6
2 E E E
¥ In vitro, insulin and somatostatin measured at 5, 10, 30 minutes depending on 55 150 g § E / g
<+ glucose concentration E % g 100 4 *E
- Hypoglycemia (2.7 mM) ?E 100 / 6 é E E
- Normoglycemia (5.5 mM) - o - , E
- Hyperglycemia (16.7 mM) - ’ ?
<+ GLP-1 concentration >—/
0 0 0 0
- 0 ng/mL 5 10 30 - . "
+ 0.01 ng/mL Minutes '
Minutes
* 10 ng/mL GLP-1,ng/mL =0 ng/mL ==0.1 ng/mL 10 ng/mL GLP-1, ng/mL  —0 ng/mL ==0.1 ng/mL ==10 ng/mL
¥ 30 islets per well
¢ Analysis with ELISA Kkit. A B

Results

¥ Hypoglycemia (2.7 mM) (Table 1, Figure 1A)
< Insulin secretion
- continuously increased by time and GLP-1 concentration. 250 15 8
< Somatostatin secretion

- Increased significantly 10 minutes later after GLP-1 administration.

¥ Normoglycemia (5.5 mM) (Table 2, Figure 1B)
< Insulin secretion _ /
- continuously increased by time and GLP-1 concentration. £
< Somatostatin secretion 1o °
- Increased significantly 10 minutes later after GLP-1 administration. - /< : 2
¥ Hyperglycemia (16.7 mM) (Table 3, Figure 1C)
5 10 30

Somatostatin, pg/mL
Hyperglycemia 10
Glucose, 16.7 mM
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Insulin, pU/mL
Somatostatin, pg/mL
o

< Insulin secretion . , 0
- continuously increased by time and GLP-1 concentration. 5 10 30
< Somatostatin secretion Vi e GLP-1,ng/mL 0 0.1 10
- maximally stimulated until 10 minutes and decreased without GLP-1 administration. Hypoglycemia, 2.7 mM Hypo Hypo Hypo
_ _ _ _ o _ Normoglycemia, 5.5 mM  ==N =N ==N
- Increased continuously until 30 minutes after GLP-1 administration. GLP-1,ngimL =0 ng/mL ==0.1 ng/mL =10 ng/mL Hyperglycemia 16.7 mM  ==Hyper ==Hyper ==Hyper
C D

Table 1. In hypoglycemia, insulin and somatostatin concentration depending on GLP-1.

: Figure 1. Insulin and Somatostatin concentration depending on GLP-1. hypoglycemia (A),
Hypoclycemia ( glucose 2.7 mM) normoglycemia(B) , hyperglycemia(C), somatostatin secretion rate depending on GLP-1 and
5 min 10 min 30 min glucose concentraion.

Insulin(mU/mL) 78.4 995 126.7 .

GLP-1 0 ng/mL
g Somatostatin(pg/mL) 028 067 2 02 COI‘ICl usion
. Insulin(mU/mL) 86.7 100.3 124.4 » Hyperglycemic condition itself might need more insulin secretion in the R-cell than
-1 8.1 hgim Somatostatin(pg/mL) 0.99 042 5 07 somatostatin secretion in a-cell.
i I -1 ' I ' I ' I ' ' ] -

Insulin(mU/mL) a0 1 119 3 120 5 GI{F|1tmdUCEd Insulin secretion In [} cell is earlier than somatostatin secretion in a-cell of

GLP-1 10 ng/mL _ rat ISlets.
Somatostatin(pg/mL) 126 0.84 3 06
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