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Effect of Taurine Supplement on the Lipid Peroxide Formation and the
Activity of Glutathione-Dependent Enzyme in the Liver and Islet of Diabetic
Model Mice

Eun-Young Lim" and Harriet Kim
Dept. of Food and Nutrition, Seoul National University, Seoul 151~ 742, Korea

Abstract

in this study we wanted to investigate the effect of taurine supplement on the lipid peroxide formation and
the activities of glutathione (GSH) dependent enzyme in diabetic modetl mice. We induce type | diabetes mel-
litus with alloxan injection in ICR mice and type H with high calorie diet in genetically hyperglycemic KK mice.
Taurine was given in drinking water at the level of 5%(w /v) for seven days. In type I diabetic model, the mal-
ondialdehyde (MDA) of liver and islet significantly increased compared to control group and they significantly
decreased by taurine supplement. In type 1l diabetic model, the concentration of MDA was not changed by
taurine supplement. The activities of GSH-peroxidase (GPX) of liver and islet increased in type 1 diabetic group
while decreased in type [l. GPX activies were not changed by taurine supplement in the liver of both types but
increased in the islet of type 1. Taurine supplement has no eifect on the activities of GSH S-transferase (GST) in
both types. From these results, we suggest that taurine supplement protect aganist lipid peroxide formation in
diabetic model of type 1.
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Table 1. Composition of experimental diet

Ingredient High fat dietig/100g diet}
Corn starch 54.5
Casein 17.0
Corn oil 20.0
-Cellulose 5.0
Salt mixture " 2.0
Vitamin mixture * 1.0
DL-Methionine 0.3
Choline chloride 0.1

""Composition of salt mixture (g/kg mixture) : CaHPCa 500g,
NaCl 74g, K250s 52g, Potassium Citrate Monchydrate 220g,
MgQO 24g, Manganous carbonate 3.5g, Ferric citrate (17%)
6.0g, Zinc carbonate 1.6, Cupric Carbonate {55%) 0.3g, KIO3
0.01g, Chromium Potassium Sulfate 0.55g, Naz5eQs 5H20
0.01g, Sucrose 118.0g

*Nutritional Biochemicals, ICN Life science group, Cleveland,
Ohio. Composition of vitamin rixture (g/kg mixture) : Thia-
mine hydrochloride 600mg, Riboflavin 600mg, Pyridoxine
hydrachioride 700mg, Nicotic acid 3g, D-Calcium pantothe-
nate 1.6g, Folic acid 200mg, D-Biotin 20mg, Cyanocobal-
amin tmg, Retinyl palmitate (250,0001U/ g} 1.6g, DL-a-Toco-
pheryl acetate (2501U/g} 20g, Cholecalciferol {400,0001U /g)
250mg, Menaguinone Smg, Sucrose, fincly powered 972.9g



@i 2l ghst Aol wh-wie] AAspabsE AR FF

BRZANA 17U At ol THA YRS 3%
Ak 18 PR 2 ndw Ao 55 B A
2o) AAAT F FEA) Wede] 120mg/dl o1
FnToE gyt old AL o e FnE £
=& e BT UL 5% W/ vEER A
Zsled 79) FqF AfrRo] vhAA st} o1F A Feo
AP 18 1Y el AT, eheRI R ZANT, 2
BT R EAYRTY TR AR 4
7] ZF A Fele -7y siA slglct, Y FES
AN 7)7] A 1847 B FA AAH 4L A
R decapitationsh i 2. 2. 3] A shglet. 73t A=A
% A &5 A7y AN A4 AT F dRx 2
d¥2 E71E AASI ~60"CollA W ERE F 1A
o] Alg-stedct, "eh2 glucose oxidase (Aspergiflus nig-
enfre g A G ofzhe] & ¥ 337 Blo-
od glucose sensor @ ExactTech, MediSense. Inc., Cambri-
dge, MAY2] Test stripol] 28] & stoich

MEE 24

7hh 2] Abe) Fal ol AgAatsEe] HA2 2-
thiobarbituric acid®} "F-4-38ted 2R E = thiobarbituric
acid reactive substance (TBARS)ZFE 533nmell+ &3
s chr. el EEL o2 1,1,3,3tetraethoxypro-
paned AL8-shoicl,

743} ) A2 cytosolell 4] glutathione peroxidase®] &
A} 242 Tappeldh*» 2.2 cumene-hydroperoxide g
1A = Ap-ste] &3 sy ). Glutathione (GSHie] GPX
o 2l 433 (GSSCILE H.z o] glutathione re-
ductasesk NADPHS! 2} ofA]l §-¢3x) o)gf 340nm
4 NADPHS F3= zta$ Fa53A 6.22
mMTem T E o] 4-8ke] A Egch 9 3 A cytosol

o4 glutathione S-transferasesl AL 248, Habig
Zoe] al & Al g-sle] &A5ke] o 71 A 2= 1-chloro-
2,4-dinitrobenzene (CONB)S AM&3tgch GSTY H4
Ei= 340nmellA] CONBE] BAFRA =2 9.6nM™
cm & A4l mg proteing 18 F9} conjugate ¥
£ CONBE| nmol =2 F A ki), Zha ) 4ke) T4 o
F cytosoie] =kl ghekL bovine serum albuming £
Zgd o7 A3t Bicinchoninic acid {BCA)H 2.3
FAshgiep

SA2]

AP SASE o) -5t BTy FEHUAE AL
BLod 7 p<0.055F4] 4] ANOVA test F Duncan®] c}

ehe[& o Aol B vixje 9% 197

9 A ez 7 AYET #A4E AT

#n % 0%

1

7 AYFELl FEA] AGE Table 2o vpetigl
©}. Hisashi 2] nwel otz §7702 f25
b 2ol ehbale] vig Pabol A apfqs] E
& FAAATER €9 FaAATE ¥ Jekas
b g ® ok 2Ry B Ag 9= 18 G
Y} Sipd wat eh-5-gle e vlX s Bl o
+ d2A Bz b en aeix) el ¥
7t EAE F ol 2 E] s Aot Aoz ALR
el

RET NS B2

7 GFne iy taalda Adadasisy &3
A Fig 13 22 138 AT g8
Bk s A4 24bElE ] §heke] f22jein] @k
t} Alloxane} €& 23 @A 1.16 (hm MD-
A/mg protein) 2 2 A ANEe] vlele] of ¢ Z71E AL
B 4= ole}. Alloxang 448 4£u)8e dialuric acid 2
AbEE A fatEp o) A4S FRA F] AL, w13 di-
aluric acid7} A-EAFSHEI A H202, 'Oz, O2 , OH ol
ARG, o]k o] alloxane] o}a AR $el7E
& AZed gl BXE AAES AlEE ] 2 S
4 o 71c}. B3], arachidonic acid (20 : )2} docosahexa-
enoic acid (22 : 6)4] 4t3}a] F-afol] &3] MDAST 44
Hegw g Ay Axrx ol P& 2 H
Hed = glchz AL} Alloxand] 84 A4 Al
7t ARG T A el vk e &

Table 2, The blood glucose level of experimental groups

Fasting blood glucose (img/dl)

Group

{-) Taurine {+) Taurine
Con. } 93,4+ 8.9 M7 2.6
DM 258.2+115.0" 281.0x110.8*
Con. il 104.0x 10.2¢ 98.0+ 9.2°
MmN 161,04+ 22.7% 163.0+ 33.9%

Con. | : Control group of diabetic mode! type |

D.M. | & Diabetes mellitus group of diabetic model type il
Con. If = Control group of diabetic model type i

D.M. 11 2 Diabetes mellitus group of diabetic model type 1t
Values are mean+5.0D,

Values with the different letters are significantly different at p<
0.05 by Duncar’s multiple test
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. Effect of taurine supplement on liver malondiaidehyde
in diabetic model mice.
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Fig. 2 Effec’t of taurine supplemem on islet malondsaldehyde
in diabetic model mice.
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Fig. 3. Effeci of taurine supplement on liver glutath:one per-
oxidase activities in diabetic model mice,
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Fig. 5. The effect of taurine supplement on liver glutathione
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