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el o) RajAde] bulA 4 3tsie] el FelEcl F
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Fig. 1. Effect of a few days exposure to high glucose on the insulin

secretion of islets.
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Fig. 2. Combined effects of glucose and IL-18 on insulin secretion of

islets at 2 hour.

L]

: without IL-13 vs 0.5 pM IL-18(p <0.05)

**: without IL-18 vs 2nM IL-18(p<0.05)
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T glucose 2.8 mM/L E% 3 glucose 5.6 mM/L
! glucose 11.1 mM/L M glucose 22.2 mM/L
S 3,000
e
o
o
=
2
5 2.000
]
@
£
F
1,000
o1

0 0.6 pM

2 nM

Interfeukin-1 beta

Fig. 3. Combined effects of glucose and IL-18 on insulin secretion of

islets at 6 hour.

*: without IL-18 vs 0.5 pM IL-18(p<0.05)
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O 5pMe AH¥x IL-180 EEwlE 4 x 2419
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(5,816 165 pM) ol wlste] #As] 4 (p<0.05) 83
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IL- 138 A7tslAl gkomd 1ol 441122 pM, 20
527+9pM, 109l 1,043+21pME Frlels o] A
o] F-A1" Aegich 0.5pMe IL-15% Avlsled s 14
ol-¢ Eilod Elgl AF2EsLE olx] & 4 ol
nMe] a5 Ee IL-18E Folsted & algal g a5 “Bl
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20,000 #1 glucase 2.8 mMsL  (ne5) ! glucose 5.6 mM/L
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Fig. 4. Combined effects of glucose and IL-14 on insulin secretion of

islets at 24 hour.

* : without IL-18 vs ¢.5pM IL-18(p<0.05)
**  without IL-18 vs 2nM IL-18{p<0.05)
+4: 0 5pM IL-18 vs 2nM IL-18{p<0.05)
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Fig. 5. Insulin secretion of islets during long-term culture with differ-

ent IL-13 concentrations

80,000

in 5.5 mM/L glucose
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Fig. 6. Insulin secretion of islets during long-term culture with differ-

ent IL-14 concentrations in 11.1 mM/L glucose.
* . without IL-18 vs IL-13 0.5 pM on the same day
*+: without IL-18 vs IL-18 2nM on the same day

Ayl 2.8mM4Y sljol] ¥jdle] ojx Hx AFe] U= &
&k 0.5pM= 20Me] IL-188 A718kd s 2.8mM
off w3l AF2u]7t Frlsh, B E Aol YA A
- st
7. 11.1mM Zsgol 717 = #A U o (Fig. 6)
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pME F715l Fof 1000 22,056+502 pME A58
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YAl oke Aeigl vimsld, 39 ool A AYYZ
+ 535 qled Fulgke] Assle] Slgirh 2nMe
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F2 gk alole Ql%lch,
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Fig. 7. Insulin secretion of islets during long-term culture with differ-
ent IL-18 concentrations in 22.2 mM/L glucose.
* : without IL-14 vs IL-148 2 nM on the same day
**: 1118 0.5 pM vs IL-18 2nM on the same day

8. 22.2mM2| Zgof FAIZ &AW oi(Fig. 7)

22.2mMe] 3% Extdol] kdAlFw, 11.1mM
o B xvto] widled ¢lgel Fu|A3e Y4 sl
190t 22.2mM ol 4] 12,845+509pM ©| 3 11.1mM
o4 3,63160pM o193, 26l 27,136+:626 pM
9} 3,633+58 pM o, 3Yols 32,763+464 pMat
10,086+ 56 pM o|ol, 6=+ 92,249+1,137 pMa}
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Ao A28 & (p<0.05) AgH FulEE o}
et £ 22.2mMe] Erwbef x&5%0E #, o
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0.5pM2] IL-180l =247 wiob = &A7]2 %3
o5 vias) vy 19, 2% 3%de] Zh2 15,118+680
pMa} 12,845:509 pM, 25,644:+545 pM=} 27,136+
626 pM o] 29,611+1,045pM3} 32,736+464 pM &
A 0.5pM2] IL-1800 =% A1 vio} 28] o4& AY
Alolofi ol HuZko] alo] & Holx] ¢hgket. 64 ol
Folli 0.5pMe] IL-18el x&4)7] A A L2l dgd]
Fu)gko] k& Ajs1x] g Foll vlsted F2ol s} (p<0.

05) A 8tsle) Qllel, 2nMe) E 9] IL-1 40l x2 4]
71w, AY 1Yol 2,59053pM, 2% 3,085+ 100
pM, 4ol 7,390+ 62 pM, 8ol 20,054£557 pM, 14
Aol 17,206%214pM 522 IL-15% @2 ¥& 3
0.5pMe] IL-15% ¥ 7, 25l vléled 10 A1)
Fek s Folol AAE A p<0.00n) 7} glfol
Aks} ik,

i et

Fxvdo] Hx seld Lo vlal e Aty o) o]
7] ofgich 2 et weld e 350 F4e 3
el whgx gln, ez E AoaA AFeld AR
+ 71 ol2A @ 4 glegetn AE?LEM- 2
oi-rolld AgRE +UZY 232 1 ol F2 clgalFy)
of d&gE wlX 7] geshrh 484170 mE 724 7&4 k7] 7}
o] ndge et 29 olgal el g Zria e ¢
sk A A gt} WEldEE ¥ s £X
chofl Z2]7]% 9l4el mRNAY wzt7| & AAste,
mRNAS 345 Zr1Ae), 484170 W) 72217 v g
Al7]" mRNAS] Feke apsaio] wsled 15u)7hx] F
7hel= Ao deizlcls'", mRNA7 Fotsld <
Y Yulgke] FobElx ghe e qew Fvls
mRNAS| &7t} g4 galsha @-¢ 7HsA-E Alats
Fo}, nydddel Al 228 mRNAE @t o8 of
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Qojuhr) ol GAMZA A A HEMES 5ol AL
% 4 gleelghe Zhgol gisiep,

Mandrup-Poulsen®'92 IL-187} = sield Lol
AAHQ MEEAE ebd e wusgch 2y o
3 Azhe 1L-13¢) wiekdl 2o ot o9 gl olal g
Angeh L1800 H5E FA7 =279 e
Bulso] HAF) AHHL A2 QAT ek 29
uh 2b9 IL-180] R 7 23412 Wl A 7E 23417
Wiot w9 ohE AHE Jebdeh & Aol 228
7350l Q4R Bule 988 Sobsion oleig A
£ o2 vaEs Ak L1800 BAL 2247
W& wlebdl 2o DNA ¥4 Z7H2she 127} gl
o}, gAlzbelE IL-18% 288 A= wield e 7%
¢ F7A720e 2AH, IL-1800 BA7 22412
A5 g4 M ki 29 o4l Bu5e FoAAE

Re ohdrh 0.5pM¢ IL-1801 m&A12 W& cled
Bu)7F F7H5 %A 2nMY die DA 7k xS A
Aded 7k JAEU, IL-18% v 2@z alolg)
A8 Ao Bedde oz U, HIo:
L1828 WigtAdl o] & dedd dgass
nicotinamide-F §-3te wWAlg 4 vk ¥} g
o gt IL-159) Fxoll whd el Lo o3l 4
steb of kg Fd 3 uhe Huo) g

IL-1800 AA1ZF 2g4179 vlelilze) gl )
2 A AAHet o8y A EAE= IL-189 ¥
E7} EE4E t& e & 4 sk IL-1800) 34
7t =23 Hetd 2] AAHs g 444 Ao 2
7] 37t Raksiel, ey ojei g 20 Wt ARe
vt Al MEgao g oloixAE gerin gt
Y47 IL-189] kg=lo] Wiebd 29 ol4d Hu]yo)
YAIM o2 AstElm, welslLe] Aadv|4A wes)
elE, IL-18E AAY A4 wRlel wlokg A<s)
o, sletd 2] dedd Hulgo] IL-15 2249 Ay
2 353E wadka gl

A=A Zol R} IL-189] 3ol IL-159) F=9t =
£ A7kl wtet FHq) wishE sl e Aol A AA
£ At sldA L sl WAE 2 oAl
AR Y& AEEA2e] Haad AT 4 9 shi
o] whAE g 4 9l Al 7 ® Aok

T A= At 5ol sl 28 SR
2 rc}e] wiehd| 2ol g} J gk olv] B Bar} g
o}, ¥ dFdAME 2.8mMe] ELETS 22.2mM 74
A& FoHA 7R Qled s Fohgol o 2.8
mM3a} 5.5mM2] LE5 FSody Agale Fuz
£ 1% Hela 11.1mMeolt 3)# M= 3%A =3,
22.2mMo] ®18lA = 1% 29, delaizel ol
$-u| 32 (threshold value)+ HHE E£xv 5.5mM
ol Al oF 4 9tk 25 11.1mMefiAlE Qledl
Hulgke] FHE ZriEla 22.2mMoll4E $ulgke)
o Zrislgel 22 2mMe] aEEe] Froialxs)

o

R=8
Ao 3otH, Holk 7 E vileld 2o 25
4 (glucotoxicity) o] Yeh}R] 98 7H5-4E Al

Eizirik 5?2 2559 Z 5ol 417 W] 947
HAEE =327 ded] $ui7t YAjzez A5
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st uf ¢ ghe Altel WSt} dejde}, 2412 A
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elg w2 47 glolAla, 2elel edgiEls e
Bl Ao wold, IL-18% ZEgol ulsled wek
Azl A FA4% dehdoki 498 4 ol

IL-13¢] wietAlz 542 eyl F05 A
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Buckground: Recently, there are several reports that
diabetic hyperglycemia is not only the consequence of
insulin deficiency but also affects the functions of pan-
creatic islets, The controversies of hyperglycemic
effects on islet function are mainly due to the duration
of exposure to hyperglycemia and other medifying fac-
tors such as interleukin-1 beta which may influence the
islet functions.

In the present study, we observed the effect of hyperg-
lycernia and combined effect of hyperglycemia and
inte-leukin-1 beta on the insulin secretion of rat islets
for short-term and long-terrn period by long-term cul-
ture system which we have recently established.

Method: We obtained pancreatic islets of male
Sprague-Dawley rats, weighing 80--100 g, isclated by
collugenase method and Ficoll density gradient
centrifugation method. To observe the effect of a few
days exposure to hyperglycemia, islets were cultured for
7 or 3 days in culture medium RPMI 1646 containing 11.
1 or 27.7 mM/L glucose. Thereafter islets were cultured
for 6 days with daily change of culture media with 1.1
mM/ L glucose.

To investigate the relationship between dose of 1L-13
and various glucose concentrations, islets were cultured

in medium RPMI 1640 containing various concentra-
tions of glucose (2.8, 5.5, 11.1 and 22.2 mM/L), with or
without IL-18 (0.5 pM, 2 nM) for 14 days. We measured
total accumulated insulin secretion every day by RIA
method.

Result:

1) Threshold leve! of glucose stimulated insulin secre-
tion of islets is above 5.5 mM.

2) A period of three days exposure to high glucose
concentration did not seem to impair the function of
islets in terms of insulin secretion.

3) Glucose and IL-13 stimulated the insulin secretion
of islets as dose dependent manner for the first 2 hours.
But, insulin secretion was markeldy suppressed by high
dose of IL-13 at 24 hours.

4) In a low dose of IL-18, glucose was dominant
stimulator on the insulin secretion of islets and that in
high dose of [L-13, marked inhibitory action on the
insulin secretion of islets was evident regardless of
glucose concentrations during long-term culture.

Conclusion: Glucose concentration is thought to be an
important determinant of interleukin-1 beta effect on
insulin secretion and bimodal effect of interleukin-1
beta on the glucose stimulated insulin secretion of islets
was evident. The effect of interleukin-l beta on the
insulin secretion of islets depend on its concentration.
duration of exposure and concertration of glucose.
Further studies are needed to understand underlying
mechanisms of these effects of interleukin-1 beta and
glucose on the islets in vitro.
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