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Abstract

The effects of dietary restriction (DR) on antioxidant enzymes were studied in liver, lung and erythrocytes
of diabetic rals. Experimential animals used Sprague-Dawley {SI}; bedy weight 350+ 20 g) male rats and Otsuka
Long Evans Tokushima fatty (OLETF; body weight 500 %30 g} male rats, as a model of Lype 2 diabetes mellitus.
Type 1 diabetes was induced in SD rats by intramuscular injection of alloxan (80 mg/kg BW)}. Animals were randomly
assigned either to continue the ad libitum diet or 40% DR (60% inlake of ad libitum dict) groups. The body weight
was measured at every 2 weeks (o 4 months following DR. The activities of antioxidant enzymes (superoxide
dismutase {S0D), catalase, glutathione peroxidase (GSHPx)} were measured in liver, lung and erythrocytes and
the concentration of TBARS as a marker of reactive oxygen species-induced tissue injury was also measured
in rats after 4 months 40% DR. The body weight 4 months after 40% DR of control SD, alloxan-diabetic 5D
and OLETF rats were 80%, 98% and 75% ol each control groups, respectively. The activities of SQD, catalase
and GSHPx in lung and erythrocytes of rats were not change by 40% DR but in 4 month 40% DR ral liver,
the activities of S0D and catalase were increased in contral SD, alloxan-diabetic SIJ, and OLETF groups. The
concentration of TBARS in lung and erythrocytes was also not changed by 40% DR, whilc liver TBARS concentration
was decreased in OLETT and conirol SD rats compared to each non-DR control rats. These resulis suggested
thal the body weight changes in diabetic rats by DR was more prominent in type 2 diabetes and changes of
antioxidant enzymes is most prominent in liver by DR either type | and type 2 diabetic rats.
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Fig. 1. Effects of caloric resiricition on the body weight of
Tals.

Values are mean® 8D, n=7.

OLETF : Onuka Long Evans Tokushima fatty, 8D Sprague-Dawley,
DM Diabetes mellitus, CR * Caloric resinction.

= QLETT Control, - OLETT CI}, —==— SD Control, —& S
CR. -5~ Alloxan-DM control, —— Ailoxan-DM CR.
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Table 1. Lffects of dietary resiriction on Lhe activities of
superoxide dismutase in various organs of rats

Superoxide dismutase

Groups Organs U/ mg protein}
Control et 4086 DR
5D Contrel Liver g47+183" gr2x=12y
Lung 3.13+042 3235042
RRC 2097347 22 45+231
Alloxan DM Laver 6.95=217 832235
Lung 235-054 3.027053
RBC 16.35=321 182114723
OLETF Liver B71=128 0.82L1.60
Lung 3.16=038 3.06=0.39
RBC 1651221 1790+3.02

"Values are mean* S0, n=7

*p<0.05 vs each control diet group.

DR: dietary restriclion. SD: Sprague-Dawley, OLETT: Otsuka
Long Evans Tokushima fally, RBC' red blood cells.
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Table 2. Effects of dietary restriclion on lhe activities of
catalase in varies organs ol rats

Catalase (U/mg protemn)

Groups Organs -
Control diet 40% DR
SD  Control Liver 2412%2.957  3052+3.71
Lung 321+£1.34 786Lk1.12
RBC 12271341 12231123
Alloxan DM Tiver 206341321 26331423
Lung TH2E0R7 3.25:F156
RBC 10231411 11.21+3.42
OLETF Liver 30.31£4.72 37.45+3.46"
Lung 7.66x£1.10 [24+122
RBC 17.36=204 16.69£3.32

"Values are meantSD, n=7.

Fp<0.05 vs each control diet group.

DR: dietary restriction, SD: Sprague-Dawley, OLETE: Otsuka
Long Evans Tokushima [(atty, RBC 1ed blood cells
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Table 3. Effects ol dictary reslriction on the activities of
ghutalhione pereoxidase in various organs of rals

Glutathione peroxidase

Groups Organs (U/mg protem)
Conlrol diet d0%s DIA

SD Contral Liver 087+218" 10491167
Lung 631084 6.03047
RBC 20692237 25.25+3.32'

Alloxan DM Liver 7657198 3.45+2.734

Lung 367065 6.012075
RBC 1855352 19.12=4.45

OLETF Liver 9174152 1098=1.76
Lung 553£0.63 57303
REGC 1736£157 20,35:-3.32

"Valies are mean+3D, n=7

*N<005 vs each control diet group

DR: dietary restniction, 3D Sprague-Dawley, OLETEF Otsuka
Long Ewans Tokusluma fally, RBC: red blood cells
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Table 4. Effecls of dielary restriclion on the contents of
thiobarbiluric acid reaclive substance {TBARS) in lung and
liver of rats

TBARS conlents (nh/g tissue}

Groups Organs —o ol ciet  40% DR
5D Control Liver 21 855" 15,8142
Lung 99+1.3 83+25
Allaxan DM Liver 07+41 187142
Lung 10.7:£19 8.09%21
QLETFE Liver 19825 147524
Lung 9.8xt14 3620

"Values are mean£SD. n=7.

*p<0.05 vs each contral ciet group.

DR’ dietary restriction. SD: Sprague-Dawley, OLETT Otsuka
Long Evans Tokushima fatty, RBC! red bload cells.

Table 5. Eifects of dielary restriclion on the contents of thio-
barbituric acid reactive subsiance {TBARS) in RBC of rats

TRARS contents (nkl/ml. RBC)

Groups -
Control diet 0% DR
SD Cantrol 314+ 51Y 273E75
Alloxan DM 32.7=119 B9E8.1
QLETF 3B8E 94 306+52

11 - ~

Values are mean TS, n=7.

DR dietary resinction. SD Sprague-Dawley, OLETE: Otsuka
Long BEvans Tolushima latty. RBC red blood cells
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