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Abstract

Reactive oxygen species are produced nnder diabetic conditions and possibly cause various forms
of tissue damage in patients with diabetes mellitus. The aim of Lhis study was to examine the effects
of high glucose on the alloxan—induced beta cell injury. The insulinoma (RINmbSF} cells were cultured
cither with high glucose (22.2 wM) or normoglucose (5.6 mM) in RPMI 1640 media for 3 days. The 50D
activities were determined by spectropholometric assay and niltroblue tetrazolium (NBT) stain. The
effects of high glucose on the cytoloxicity of alloxan were also investipated in RINmSF cells and the
cells viability were determined by 3-{4, 5—dimethylthiazolyl}-2,5-diphenyltetrazolium bromide (MTT)
methods. Results showed that the CuZn-SOD activity was decreased but Mn-50D aclivity was
increased significanily in RINmSF cells cultured with high glucose (22.2 mM) media. The cytotoxicity
of alloxan was increased by high glucose compared with normoglucose in RINmGF cells. Diethyl-dithiocar—
barmate (DDC), as inhibiter of CuZn—-SOD, also potentiate the alioxan—induced cytotoxocily in RINmSF
cells. These results suggest that, in RINmSF cells, short term culiure with high glucose media decreases
CuZn-50D aciivity and the decreased activity of CuZn-5S0D may be one of the cansative factors of
beta—cell injury induced by high plucese.
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Table 1. The activities of S0D isozymes in RINmbSIF
cells cultured in high glucose {22.2 mM) con—
tained media

SOD activities (U/mg protein)

Normoglucose High glucose
(56 mh) (22.2 mM)
Total SOD 135=14 126x+21
CuZn-S0D 10.1+1.1 751
Mn-50D 3603 56+0.3"

The cells were harvested and 50D activities were de-
termined by specirophotometric method Delals was de—
seribed 1m the section of matenals and methods
*p<005, **p<0.01l vs normoglucase group.
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Fig.1l. A -NBT staining of SOD isozymes in RINmbHF
cells, RIN cells were cultured with high glucose (22.2
mM) and normoglucose (5.6 mM) contained RPMI
mecia. Cell membrane was disrupled with ultrasonic
dismembrator and collecl supernalant afler centrifu-
gation al 12000 mom for 5 mumn 20 4L (rotem 02 mg?
of supernatant was electrophoresised m 7.5% nabve-
PAGE at 100 V Jor L5 hrs in Tris-glycine buffer (pH
35) The SO} bands were staned with NBT, ribo-
flavin and TEMED. lane | nomoglucose, lane 2 ™ lugh
glucose,

B : Relative density of SOD hand.
Relalive density of SOD band was determined by
densilomelne analysis
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Fig. 2. Alloxan—induced cytoloxicity in RINmSTF cells

was potentiated by high glucose.

RINmGF cells were cultured 1n lugh glucose (22.2
mM) contained media [or 3 days and alloxan {(final
concentration 20 mM) was added to the culture me-
dia The viable cells were determined by MTT method.

(*:p<005 **:ip<00l vs 55 mM glucose group)
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RINmSF A 2 d] <k o] DDCZ 4 mMe] 24 &~}
81 alloxan2 2 E¥%r} 22 0, 195, 25 5, 10, 20
40 mMe) = A Ar)ele] 2031 ksl &
EMTTY 22 235te] djxid vl =2t A9 =g
o4 = alloxan ¥ 0, 1.25, 2.5, 5, 10, 20 4 40 mMT-2}
A A2 #h2r 100, 101, 101, 100, 72, 17 2 15%
elglem] DDC &bl A= 2=t 100, 97, 85, 23, 17,
139 14%% e A DDCE B o)aled wekgh 4 =
A alloxan ¥ %5 2 5 mM(p<0.09), 5 mM(p<0.01), 10 mM
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Fig. 3 The effects of diethy] dithiocarbamate (DDC) on
alloxan—induced cytoloxicily in RINmSIF cells.
RINmSIF cells were cultured m RPMI meclia for 3
days, and alloxan DDC were added 1o the culture me-
cha The viable cells were determined by MTT method
(* 1 p<0.05, ** p<0.01 vs control group}
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