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Role of Glucocorticoid Receptor on Insulin Secretion and Synthesis in INS—1 Cells

Ju Yeon Yang, Myong Su Kang, Tak Ho Song, In Kook Jeong, Pyong Ju Seo, Hee Jin Kim

Department of Internal Medicine, College of Medicine, Dankook University

- Abstract -

Background: Glucocorticoids play important roles in the regulation of glucose homeostasis.
It is well known that glucocorticoids reduce hepatic and peripheral tissue sensitivity to
insulin, but the roles of glucocorticoids on insulin secretion and synthesis in pancreatic beta
cells are still unclear. We have investigated the direct effects of glucocorticoids on insulin
secrefion and synthesis in rat insulinoma (INS-1) cells.

Methods: Insulin confent and 11.2 mM glucose-stimulated insulin secretion (GSIS) were
measured in INS-1 cells affer culture with or without 1 uM dexamethasone (DEX).
Preproinsulin mRNA levels were analyzed by realtime RT-PCR and normalized to the
infernal control. Effect of RU486 on DEX-induced inhibition of GSIS and preproinsulin mMRNA
synthesis was evaluated.

Results: Insulin content of INS-1 cells cultured in RPMI containing 11.2 mM glucose in the
presence of DEX was not different from that of control cells. After 1-h preincubation in 2.8
mM glucose, basal insulin secretion from cells freated with DEX did not differ from that of
conftrols, but GSIS was significantly reduced in the cells treated with DEX in comparison to
control cells. The expression of preproinsulin MRNA relative to beta-actin mRNA was also
lower in the cells treated with DEX. Glucocortficoid receptor antagonist improved
DEX-induced inhibition of GSIS and preproinsulin mMRNA synthesis.

Conclusion: DEX inhibited GSIS and preproinsulin® mMRNA synthesis in INS-1 cells.
Glucocorticoid receptor antagonist ameliorated the reduced GSIS and preproinsulin mMRNA
synthesis induced by DEX. (J Kor Diabetes Assoc 30:428~434, 2006)

Key words: Beta cell, Dexamethasone, Glucocorticoids, Glucocorticoid receptor antagonists,
Insulin Secretion, Insulin Synthesis, RU486
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1. INS-1 M|=S| Hjk

A dedF AEFQ OINS-1 AEE 10%  FBS
(Gibco-BRL, Grand Island, NY), 10 mM HEPES, 2 mM
L-glutamine, 1 mM sodium pyruvate, 100 U/mL penicillin,
100 pg/mL streptomycin®} 50 uM 2-mercaptoethanols &
gk RPMI1640 (Gibco-BRL, Grand Island, NY) ui%] (S
AulA))ollA 5% C0,-95% air, 37 CollA wieksiiet®. wi
PUS 349 PHoz  adllgln  AEES

trypsin-EDTAZ. Alijulloks}sict.

2. HIAHHIEREO0] INS-1 MIZQ| MIZ LY el 2tz
0lxl= gt &

INS-1 A|ZE well 3.0 x 10°7HE 12-well plateol] &
ZFsjo] Sl 307 WiRE T 1 aM Solleke
(Sigma, St.Louis, MO)¥} 5L vol%<2] vehicles 3+
wijefeio 2 wgkstod 1~2U7F miekslgiet. AAEERES o
ghZol] Z3AA T o7t 3 uiA] o] Frbsi A ollghE2
vehicle 2 751} wieksl A|EZE5S- PBSE ZH2} 23] A
Mt F 2 1 mLo| AEH] 220 (50 mM Tris-HCI,
pH 7.2, 250 mM NaCl, 0.1% NP-40, 10% glycerol, 1 mM
sodium vanadate, protease inhibitor cocktail)= “d7}3}o]
AES FolWl 3 4 CollA E2liskdct 12,000 < g2 4Cell
A 10427F 2Rt 3 A5ds A R 70 % 2
% 9l&wle] kS rat insulin radioimmunoassay (RIA) kit
(Linco Research, Inc., St. Charles, MO)& =&}t 7+
EuBo AE gl =55 BSAE 7|FCE Bradford
assay reagent® ZAslo] 7zt oke] ) child ok QlEgl
TS ARSI

iy

3. INS-1 MIZ0IM Ql=28l 2H| &

INS-1 AZE- 12-well plateol] E-53}0] AAHElET} 5

S0 INS—1 MO Q2 ZH|QF 21y —

A vol% 2] vehicleS eH8-31 ulR]ol|A] ekt & modified
Kreb’s ringer bicarbonate 959§ (KRBB-HEPES, 134
mmol/L NaCl, 4.8 mmol/L KCl, 1 mmol/L CaCl,, 1.2
mmol/L MgSO,, 1.2 mmol/L KH,PO,;, 5 mmol/L
NaHCOs, 2.8 mmol/L Glucose, 10 mmol/L HEPES, 1
mg/mL BSA, pH 7.4)Z 23] APslar 1417k 51k ezt
% 2.8 mMZ} 112 mM =35 33 KRBB-HEPES 2
IAIZE ekt & A5olS FHslo] 4CellA] 10427 A2
glslo] A5ols Rof 20 Coll Hapslgict #n1H Q&
9] <kS- rat insulin RIA kit2 24331t 7F wellQ] AlE
Rhie] SEg 2Asje] 7 vl I W g Q14
Bulge ARkl

4. RU4860H oI5t SETA=E|T0I= A 2AH|7}
HAMHERS0| ofst Ql=l 2HI0 O|Xl= Hek 2

00k

INS-1 AZZE 12-well plateol] EFslo] Qe
RU486, 5= GAbHElET RU4860] FAlol S5 ullA]
9} vehicleS -3t wixlollA] 22 2U7F wijokslic) 2.8
mM ¥593-& -3¢ KRBB-HEPES S50 @ 23] Ay
sk 1A17F Eot wjokst & 22 2.8 mM EEE 11.2 mM ]
A 3F-33F KRBB-HEPES koo 2 ulto] 147k

Rokat & Aol S ZHslo] 4CollA 1087 AAEe]s)o]
ASNE Bol 20Tel Hyslolel fulE QlEwle =
rat insulin RIA kitZ 233}l ZF wellQ] AE gz 9]
TEE 4] 72 9] a3 oA | Qe EnlEE
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5. QTAL SEiEA CIMEISE 018t 2l &t &3

INS-1 AlZE 6-well plateo]] HFslo] dAERS
RU486, B=i= GAeelEzl RU4860] SAlol -l iR
¢} vehicles -3k viAlllA ZH2E 2U7F wiekslic). 2.8
mM E59-$ ¢3¢ KRBB-HEPES 5002 23] A%
skt 2417k ot wjokst & 22 2.8 mM EEE 11.2 mM ]
F5hS 3¢ KRBB-HEPES 5o g wlio] 347¢
39k vllokgt gk ¥ Trizol (Life Technologies, Gaithersburg,
MD)Z % RNAE FZ3l9ir} Superscript II reverse
transcriptase (Life Technologies, Gaithersburg, MD)&- ©]
43lo] 2 uge RNAE AAARI] cDNAE 42 + iQ
SYBR green supermix (Bio-Rad Laboratories, Inc.,
Hercules, CA)E o]g3}o] Ak e}
beta-actinA[LAlell gt FRFaA Adt-gS Alselick
Bata-actin mRNA< internal controlZ o|-83s}o] AACTHH
HO & preproinsulin mRNAE Aafslo] G414} Wil v
asglom, A= vehicles 3rdF 7 EE EEEO

preproinsulin mRNAE- 7|50 2 3Mibkslo] FAJ61ic)

preproinsulin
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Fig. 1. Effect of dexamethasone (DEX) on intracellular insulin
content in INS-1 cells. Insulin content was measured from the
lysates of INS-1 cells cultured in RPMI containing 11.1 mM
glucose in the absence (white bar) or presence (black bar) of
DEX for 1 day and 2 days. Insulin amount was normalized by
total protein amount in the cell lysates. Values are means *
SEM.
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& Z2FollA] 2.3 + 0.3 pg/mg proteinO.& Xto]7} giglo
™ (P > 0.05), 2€ $oll= 27} 2.3 £ 0.3 ug/mg proteinT}
2.8 + 0.3 pg/mg protein (P > 0.05)2.2 2l&al hafol] X}
o7} glodrt (Fig. 1).

2. B XpS0) OJ3t Qs =)

INS-1 A|ZE GAHERED} vehicle S et iAol 4]
193} 290 F}F vkt 3 71213 (2.8 mM) 2] Ql&=l &
15 S4skaL 59 A= (11.2 mM)ell 213 &=l 2]
258i90ck 19 wieke] 7% 3] okE AlE
A% F7HQ1 73] Agle] ol 29 vl 4
3] chE A 23 S99 e3le] Al
gholek. SAmlElEellq ek AlEe] 714 Qlg=] 2]
g3} Zol7h gigdort (1% ek, 10.8 + 1.1 vs. 7.4
0.9 ng/mg protein/1h, P > 0.05; 24 w3k 16.0 + 2.0
vs. 14.1 + 2.5 ng/mg protein/1h, P > 0.05), EE A}Fo]|
o3k Qlewl i vzl vlsle] AR folslA
Za=le] Al (19 wlek 68.5 + 122 vs. 289 + 4.4
ng/mg protein/1h, P < 0.05; 22 #llek, 73.2 + 8.0 vs. 26.1
+ 3.9 ng/mg protein/lh, P < 0.05) (Fig. 2).
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Fig. 2. Effect of DEX on glucose-stimulated insulin secretion (GSIS) in INS-1 cells. GSIS was evaluated
from INS-1 cells in the absence (white bar) or presence (black bar) of DEX for 1 day (A) and 2 days
(B). The amount of secreted insulin was normalized by total protein amount in the cell lysates. In the
cells cultured with DEX, basal insulin secretion (2.8 mM) did not differ from that of controls, but GSIS
(11.2 mM) was significantly decreased in comparison to control cells.

* P < 0.05 versus cells in 2.8 mM glucose.

+t P < 0.05 versus cells with vehicle in 11.2 mM glucose.
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o7} ¢ioitk 112 mM EEZo g A3l 3o olgal B
Hle- AbrllelES Heldl FollA] dizgoll njsle] fe
7] Ugkort INS-1 AEE WiulelkEo 2 wioket u) g
AT ZE|Fo|= F8A| A9 RU4B6S 7ro] H7fsio]
et 7gfollis £ Aol o3 WapelelEe] Qlaw
Erlse] 4t At (Fig. 3).

4. HAMHIERSD}F RU4860| preproinsulin mRNA
S0 DIkl HEk

RU4860]| 2|3t BRI EE|Fol= GgA| A7} dixtm]
ElsEe]] ©J3F Q157 mRNARRIo|] v|X]& oJaks Gotiy]
Qlsle] AAMERE, RU-486 o= PIAMERET} RU-4862
Zro] ehagt ulRollA 297 wiekl F  preproinsulin
mRNAE Z43ick GAElES 3HR3E wilolA] wliek
3+ INS-1 Al|ZEol|A] preproinsulin mRNA W&o 7hAE]9)
o 28 mM £54%; 1.0 £ 0 vs. 0.63 = 0.16, P < 0.05;
11.2 mM F54%, 1.45 £ 0.17 vs. 0.88 + 0.28, P = 0.06).
a2} RU4B6E FAFEE|F|E FEAE AP ulf
= FAERE] 28k preproinsulin mRNA &9 A7}
ZHas9ieh 2.8 mM 5, 071 £ 0.06 vs. 0.52 £ 0.01,
P > 005; 11.2 mM £5%; 0.88 + 0.06 vs. 0.69 + 0.06,
P > 0.05) (Fig. 4).
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Fig. 3. Effect of RU486 on DEX-induced inhibition of insulin
secretion in INS-1 cells. The cells were cultured with or
withiout RU486 in the presence or absence of DEX for 2 days
and glucose-stimulated insulin secretion was measured by rat
insulin radioimmunoassay. The amount of secreted insulin was
normalized by total protein amount in the cell lysates. Values
are means + SEM.

* P < 0.05 versus cells with DEX in 11.2 mM glucose.
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Fig. 4. Effect of DEX and RU486 on preproinsulin mRNA in
INS-1 cells. After the cells were cultured with or withiout
RU486 in the absence (white bar) or presence (black bar) of
DEX for 2 days, preincubated in 2.8 mM KRBB-HEPES for
2 hours, and then cultured in KRBB-HEPES containing 2.8
mM and 11.2 mM glucose for 3 hours. The expression levels
of preproinsulin mRNA and beta-actin were analyzed by
real-time RT-PCR. The preproinsulin mRNA expression was
normalized to beta-actin  mRNA expression in the
corresponding sample. Values are means + SEM.

* P < 0.05 versus cells with vehicle in 2.8 mM glucose.
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