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Prediabetic In vitro Model in Pancreatic Beta
Cells Induced by Interleukin-18

Ihn-Soon Lee, In-ja Rhee™ and Kyong-Tai Kim
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Abstact—To establish prediabetes in vitro model concerning the etiology of Insulin Dependent Diabetes
Mellitus {IDDM) in cellular level we have designed experimental prediabetic model in pancreatic beta
cells. RINm5F, HIT-T15 and isolated rat islets were chosen as pancreatic beta cells. Since inteleukin-1p-
induced beta cell cytotoxicity has been implicated in the autoimmune cytotoxicity of IDDM, we used
inteleukin-1B as diabetogenic agent. For establishment of prediabetic in vitro model, the degree of beta
cell deterioration was determined by cell proliferation, insulin release and morphological appearance.
Cell proliferation, insulin release and morphology were changed dosedependently in condition that
inteleukin-1p was exposured to pancreatic beta cells,. The concentration and exposure time of
inteleukin-1f to set up prediabetic model in beta cell lines and isolated rat islets were 100~1000 U/m/,
48 hr. and 25~100 U/ml. 48 hr., respectively.

Keywords [ 1 IDDM(Insulin Dependent Diabetes Mellitus), interleukin-1B, RINmSF, HIT-T15, rat islets, in-
sulin, cell proliferation, prediabetic model.
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o) AR A2k RPMI 1640 medium(Sigma.,
USA), Fetal Bovine Serum(FBS, Gibco BRL.
USA), Interleukin-1B(Boehringer Mannheim, Ger-
many). (methyl-*H) Thymidine(Amersham, USA),
Insulin RIA Kit (Eiken, Japan) Rat Standard
Insulin(Novo, Japan), Trypsin-EDTA(Gibco BRL,
USA). Penicillin-Streptomycin(Gibco BRL, USA),
Scintillation cocktail(Aqualuma Plus, Lumac, Ne-
therland), Collagenase(Type IV, Worthington,
USA). Ficoll(Sigma, USA). Glucose(Sigma, USA)
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HEF= ATCC(American Tissue Culture Col-
lection)ollA 713 RINmSF cell®}t HIT-T15 cell2
Aol AHg-3lAtt. #F1F W2 e FaE A
EMEF RINmSF®9 HIT-T15cell” ZH2t 10%
FBS, penicillin-streptomycin(100u~ 100 pg/mi),
5.5 mM glucose”} &€ RPMI 16409141 (complete
medium, CM)dllA 3~4Y 7+Ao 2 A viFshaA
FAAZAE HES e o A 1~-294 g
A ¥Z PBS(phosphate buffered saline)2 23] A3
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off 74z} 200 ¥ AT oi7)o) P 1nsuhn Ldg 7
tubeol 200 WA ¥em & “l-nsulin F& 47] 9
34 #709] tubeoll = *THnsulin 2+ 200 pl @k 2+
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7Agte] AT e Pl-insulin-antibody 2] radio-
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SAHAE|

EAHEE SPSSZz WS AM4ste] Student's
unpaired/paired t-test® HA3HoH FoFrTe
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HIT-T15 cell® o3 F=(0u/mil, 100 u/ml,
1000 w/mi)9 interleukin-182 A& 3L #2] mor-
phology W3ale} NEEAY A=E BA3AT 500/
ml®] interleukin-1Bol A= 71¢] morphology™3t7}
daER] gkgkom 100~ 1000 u/mle] interleukin-
1BolME AES7E AASA Aadhe @48 HoAF
I Yo (Fig. 1), ol9] B8 Streptozotocinfr= 5
deo] 79l vle) AR An)E Wslr BaAE e

Fig. 1 —Morphological appearance of the IL- IB'eXpO*
sed HIT-T15 cells by inverted microscope (mag-
nificationx40). A: control group, B: 50 u/m] 1L~
1B treated, C: 100 w/m/ IL-1P treated, D: 1000
u/m] IL~1P treated.

Table I+ HIT-T15 celldlA interleukin-1pel ¢
3 =g AESA oA AR E BHAFE 2304, o)
Z3d v|3) Z+z} 36%. 54%2 AXEA AAE e
Witk Al 138 D] HASd oJshH HAHEA]
7} ARG 7 Aol efste] WebA X szt dohyr)
Alztsle] Bld @ W77k 7 ePgh § Aol BE M|E7}

Table I— IL-1B-induced prediabetic model by *H-thy-
midine uptake in HIT-T15 cell

*H-thymidine uptake

IL-1B

MEAN+S.D. Significance
(u/ml)
cpm % of control
0 3574+79.3 100 control
50 3468+156.9 97 n.s.
100 2316+90.2 64 **
1000 1588+90.4 44 **

Significant differences (* p¢0.05. ** p<0.01) between con-
trol and IL-1P treated group.

n.s. : no significant differences

IL-1 : interleukin-1

The experiments were performed 3 times independently
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Fig. 2— Morphological appearance of the IL-1B-exposed
RINm5F cells by inverted microscope (mag-
nification x40). A: control group, B: 50 u/mi] IL-
1B treated, C: 100 u/mi IL-1B treated. D: 1000
w/m] I1-1P treatéd.

HHEAE o H 24 AT e ER A 18
A g AR 44 718 10~90%] el E
g7t dojuhiz 2R o olF FA5] ¢
3} thymidine uptake F5 HAPEHEZAN L o] &
sto] of WelUe] MESA E= 7% A7 Yeh=
ZA0 7 B47)1FL Asket” webd H3 HetaE
F H3lel H¥EF4 AAE 2 100 u/ml, 1000 v/
ml9 interleukin-1B2 4817 wjdd A T
A9 AY 2de P 5 Ak

Fig. 2% 50 u/ml, 100 u/m!, 1000 w/mi®] inter-
leukin-1B& #2318 9 RINmSF cell®] morpho-
logy ¥skE Ul Ao} HIT-T15 cellol A9} wpxt
7HAZ 50 u/mlNME o F¥ WErt B R oFotA|
gk 100 u/ml, 1000 u/midlX= 2kzte] confluence #
ste} A EFe] A7 BRIFEAT. o] MEANME HA|
streptozotocin AEA" Bl R AL morphology
WelE BodFa Qe ol HIT-T15 cell®] 4%
ul7}R| 2 streptozotocin'®# interleukin-18"¥7} A
F &4 il ik o] AR tEy) wiEed A
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Table I1— IT-1B-induced prediabetic model by *H-thy-
midine uptake in RINm5F cell

*H-thymidine uptake

(IUL}Hll[; ) MEAN+S.D. Significance
cpm % of control
0 3338+87.0 100 control
50 3220+86.1 9% n.s.
100 2365+54.3 71 **
1000 1551+65.1 46 **

Significant differences (* p0.05, ** p<0.01) between con-
trol and IL~1P treated group.

n.s. ‘ no significant differences.

The experiments were performed 3 times indepen-
dently

o2 Az} oixict,

Table 19} 235 2H RINmSF cell® morpho-
logy¥#3b7 #2512 k2 50 u/mi9 interleukin-1B
& A gguollv dxod fAg Ao NEFAE
veElde, 100 w/mi, 1000 u/m! MelAldll= dlZTl
HI8) 29%, 54% HEF2 AAE 2o o] FEoA A
18 A 9undg £ 5 AdAdrt

AEAEAA IL-1BoY 218 H Fax (prediabetic)
Y 2dg WE7) ste] dF0A ET AEAF)

Fig. 3— Morphological appearance of the 1L-1B-exposed
isolated rat islets by inverted microscope
(magnification X40). A: control group, B: 25u/
m] IL-1P treated, C: 50 u/m] IL-1P treated, D:
100 u/mi IL-1B treated.
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Table I — IL-1B-induced prediabetic model in iso-
lated rat islets by RIA

MEAN+S.D.
IL-18 3 ..
lin Rel Significance

(w/mD) Insu(xllr;/ml)ease % of control g

0 3.4+2.0 100 control

25 19.4+3.0 63 **

50 9.0x1.1 29 >
100 3.30+0.6 11 >

ignificant differences (*{0.05. **{0.01) between con-
trol and IL~1P treated group.

IL-1 @ interleukin-1B, RIA : radicimmuno assay

The experiments were performed 3 times indepen-
dently

morphology$} Q19 B4l WsE wasldct 35
Ax Fg AEAE] - HA=FE (adult animal)
9] WEtIE 9] F2412 3|7} QolM™ HEFA] ZHo]
Brlesle] ARMEe 7l SR & ey EulA
=& 243t A Ft (prediabetic) 2 2-& THEATH
Fig. 32 25u/ml. 50 uw/m! 228l 100 w/ml9 in-
terleukin-1BE #7lste] vkt & &gk A FEAR o
t}. 25 u/mi interleukin-1px Al = dlz=2ts} 24o]
AAEgo] Z FAEeW 50u/mil, 100 u/miA
el 2% M 2ehe] Wbt BEE
Interleukin-1Bell &3 AEAN Eo)|A]9] ¢1&d] £n)
= Table A B A3 29| interleukin-1B 25
u/ml, 50 u/ml, 100 u/m] X 2)A] 2Tl viste] 2t
7} 31%, T1%, 89% AAF ATt ol2ig A= A%A
Z &) 235 9A]= interleukin-1p2] ol HiE}
A EF(HIT-T15, RINmbSFcelD)o] vl3] R 3-8
o 4= gl9led interleukin-1B 25 u/ml, 50 u/ml,
100 u/mi FFolA A Gy 44 2de 9E 5 9l

& BoFAT
z &

Interleukin-1p+&= F2 Wl A E (macrophage) %
= o8] gele] AFEA A= FHLg AelgA
& 7T gut® 58] Qe 2ule] galH 2AA
ol A 18 P9 #He|AAH(pathogenic factor) 2
ded4 Uk 2 interleukin-1pE AT X &
sixlo] HAubE-& sl BlERAAES] J]wold
(dysfunction)¥} 33} (destruction) & ¥2.7)%= im-
munological effector molecule2] J&-E 5h= 2o =

A JAt? HEE FalE Yol H2ol A
A 2do) o3l A% I{E A gAAE
(macrophage)°ll 213] 44 % interleukin-1p7} #Et
A x ol EA3H= -8-Aol 2831 nitric oxide syn-
thase®i-expressiom&H=5Ffree radical nitric
oxideE AA38l1, o] nitric oxide?} WIEFHIE S mi-
tochondria 71543}t DNA synthesisiAlE ¢2
7 A2 WEAE A9E degdn 1 Inter-
leukin-1p 842 7Hdzy ¥ HIT-T15 %2
RINmSFAIEF"YE interleukin-1B2 #58 A 2
=Y 2d A A AxFeta Alsse] 2 A
o} Z<3lsitt. Interleukin-1pE ol HIEA XS] Al
X7 lsd Eud) tisle] o]F & 7 (dual effec-
ts)& LERALEE (Table I, 1D, 50 w/ml $=E ©]
AT M A712 g o]rr) G o AE M
B EFe] 48 FINFAeH(F ), 50u/
midXE 2T AL YT BHE BYL T ol
9] oA W] FAH e Ful7t JA
%o} interleukin-1p 100 u/miA = BEl predi-
abetes® A& FEE F YA

Interleukin-1Boll <3 WlE} AEF9] morphology
H3k(Fig. 1, 28 Sga5a, A3 vetax gz
T3 streptozotocin BTH confluence A&7t 2
A #RAHQE=H, o) interleukin-1p7} WA WERA]
F9] 7)%5A3Hdysfunction) & do7l ¥ AEe5 9]
AXYE 73] (destruction)AZ1THE Corbettsel B
29} Ax g} P

AT MEAAY  interleukin-1p433](Table D+
streptozotocin® =2 =% B 248 2d £H€Y 4
Sol A Y wEPHEFEAN wHol A B in-
terleukin-1§ ®7H25 u/m!, 50 u/mi, 100 u/mi)olA
Qled Fui7) A=Ak, o] streptozotocinol ©)&
A 3y 43 2d(prediabetic in vitro model)+-¥
oM AY BaE LAY APole AEME B
(isolation) = v #-ge] oJ3) et E7} o =}
ol &+ 7HAlo] vl $- &2 primary culture©]”] wj
2 Aoz AlgdEn. 53], 25uw/mi9] interleukin-
1BE AL 2% AET s HO 2 J58 1}
ERhRA] 9FSkAI T wiElA X9 Qed o) JAE9
<4, °]= morphology7t 1thZ 2] Aejoll A = Al
X 7)50] &4 7 S-S HEtHFig. 3).
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