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Effects of Caloric Restriction on Blood Glucose and
Serum Lipid Levels of OLETF Rats

Park, Sang Muk'., Cha, Jong Hee®

Department of Laboratory Medicine, Chosun University Hospital®
Department of Biochemistry, College of Medicine, Chosun University, Kwangju, Korea’

To determine the effects of caloric restriction on obese type 2 diabetes we measured body blood glucose

and serum lipid level in dietary restricted Otsuka Long Evans Tokushima Fatty (OLETF) rats. OLETF rats
(obese diabetic rats) and Long Evans Tokushima Otsuka (LETO) rats (control rats) were grouped into 2
groups; control (free feed) group and 30% caloric restricted (30% CR) group.
At 24 weeks of age the 30% CR animals were provided a diet at a level of 30% less food (by weight) than
control rats consumed during the previous week. Blood glucose levels and serum triglyceride, total
cholesterol, and high density lipoprotein (HDL)-cholesterol levels of CR rats were determined every 2 weeks
for 8 weeks total. Blood glucose, triglyceride and total cholesterol levels of OLETF rats were significantly
higher compared to LETO rats. In OLETF rats, the blood glucose levels were decreased to 61% by 8 weeks
in the 30% CR compared to the non-CR control group, but changes of blood glucose levels were not
observed in LETO rats during the 8weeks in the 30% CR. The serum triglyceride levels of OLETF rats were
decreased significantly in the 30% CR but no change in the serum of LETO rats was found. The total
cholesterol level was not changed by dietary restriction in LETO rats, but significant changes were observed
in OLETF rats by 30% dietary restriction. HDL-cholesterol levels were also increased by dietary restriction
in both LETO and OLETF rats. These results suggested that elevated blood glucose, triglyceride and total
cholesterol levels in diabetes Il patients may be reduced by caloric restriction.
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(Kreisberg,1998; Niemeijer-Kanters 5, 2001). 23
$xpe] wxxAqA = el AP R Qlste AF
AZE A&s] dojuA] Kstar, FrelxMe AA ] 94,
EHI7E S7HE = 59 AZUALY ol SsiM dEF
A A #go] Z7tET  Sti(Kreisberg,1998; Niemeijer-
Kanters 5, 2001). =8 xjo|x] ol o] Za| e E0]

U FAAE 5 AR 53 As7e AL 29
BEss dietrl SlEiA wlg Fasttk(Niemeijer-

Kanters 5, 2001). F=H oA ddolu} A e

AA7E o A% £, Adan 2 o

ool AdHeH, A S @99 AlFs 24T
TR0 g Sajoa dApF o AlFE s WY ol
TH(Kreisberg, 1998; Heilbronn &, 1999). % %2 B3
= ZYSHA Fe A= A Al T Wy
FHFS IS F A, AEESE JAEtY FHS
A lon, kstol] AEE A8 MHERE I
27153 o (Heydari®} Richardson, 1992).
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7F €984 tKOkauchi 5, 1995; Janssen &, 1999;
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Rt de o= d#A rhOkauchi &, 1995;
Ohneda 5, 1995).

H T Gr Satel A 2o]
g g =
o,
& A

—_

=
5

of
2
<
rlo
=2
o
Ho
ofo
ok
b ©
E o

S, 1998; Friedman, 1999).
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Table 1. Experimental diet

Daily feeding diet(g/kg/day)

Duration

LETO rat OLETF rat
(weeks)
Control  30% CR  Control 30% CR

1 36 25 41 29
2 36 25 41 29
3 37 26 42 29
4 37 26 42 29
5 38 26 43 30
6 38 26 44 30
7 39 27 44 30
8 39 27 45 31

OLETF, Otsuka Long Evans Tokushima fatty;
LETO, Long Evans Tokushima Otsuka;
CR, Caloric restriction

ARANS 27, 47, 657 9 85 BHgt F 6413 54
AlZl AE dEIZ2E ppHA7 ERYEHAA FA
2 4G AFHs] 3171 F 1000xgE 1587 94
] A & HE Hste] @7 F9AE, g9, 9%
TEY=HEFY S8 o83tk

2. e, SEAHIEY ¥ SHXEZ 58

hexokinase$} glucose 6-phosphate de-
ol g&3sl= ¥9=A kit(Boehrin-
ger mannheim Co., Germany)E A}-8-3}o] Hitachi 7600
24 8}s} 2}FH-4 7|(Hitachi meditac Co., Japan)= =735}
At

g3 FIZY2HE 9 cholesterol oxidase
(CO), cholesterol esterase(CE) % peroxidase (POD) &4
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Fig. 1. Body weight of caloric restricted-rats. Caloric restricted
OLETF and LETO rats were provided 40% less food (by
weight) than control rats consumed during the previous
week.Values are meantS.D., n=5. *p<0.05 vs each control
group.
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Fig. 2. Effects of 30% caloric restriction on fasting blood
glucose levels of LETO and OLETF rats. Values are meantS.D.,
n=5. **p<0.01 vs each control group.

o7 30% A3 85 T FIFHFL 9649 mg/dLE ZEE
o8 30% At ogt ddFe] WSyt BEE A %k
t}. OLETF #F 9] dgake 256421 mo/dLoll A 228 &
oA 30% A ¥ 2, 4,6 @ 8F F IS 196+19
mg/dL, 175+20 mg/dL, 163+15 mg/dL 2 157+16 mg/dL
S 77t JeRA A g2 9 Blaste] 22
ToF 30% At ol dASA s
t}.(p<0.05)(Fig. 2).
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Ferol A ZRe FoF Agte] 3 A FAAA
ZFo] wiskE #Fs7] HeiA = F(OLETF #)ek 44
F(LETO H)E Afradvd 2= Fo % 30% A
O 2 o] 857t AN B FAANAEFS 73
SIS TE LETO FollA 8 FAXA S 7148 mg/dL,
Z2e Fo9% 30% A 2,4 6 2 8F F Y oA
) A 22 53+9 mg/dL, 48+9 mg/dL, 46+7 mg/dL L 47+8
mg/dLE ZEe] o2 30% ArolA 85F & I F
A A o] 33% A= ATHp<0.01). =3+ OLETF F
A g FARA A TS 235431 mg/dLo] L, ZEE] F
F30% AT 24,6 28T F Y FAANAGFLE 7
7} 185+19 mg/dL, 142+16 mg/dL, 115+16 mg/dL =
96+12 mg/dLE Z=2 ] Fo7F 30% AlgrolA Azt 7
ol wEt A A AFo| FaEo 428 FAF
30% Al 85 Foll= A TR A o] 60%7} st
A 7+2(p<0.01)= A ThFig. 3).
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Fig. 3. Effects of 30% caloric restriction on fasting blood
triglyceride levels of LETO and OLETF rats. Values are
meantS.D., n=5. **p<0.01 vs each control group.
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Fig. 4. Effects of 30% caloric restriction on fasting blood
cholesterol levels of LETO and OLETF rats. Values are
meantS.D., n=5. **p<0.01 vs each control group.
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g %2 46 4% 8F F Y FHUzHETFS 4H
114#15 mg/dL, 108+13 mg/dL, 95+15 mg/dL % 92+11
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9 85 & ¥H ZFHHEFS 7M7) 164+£19 mg/dL,
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Fig. 5. Effects of 30% caloric restriction on fasting blood

HDL-cholesterol levels of LETO and OLETF rats. Values are
meantS.D., n=5. *;p<0.05, **p<0.01 vs each control group.

ShA HDL-Z 8| ~HE%2 LETO F oA 3745 mg/dL,

LETF oA 3245 mg/dLE LETO%} OLETF % Alo]o]
Frolg Afol= HEEHA] Gtk LETO oA ZEe] 7
o & 30% Al & 2, 4,6 % 8F ¥ & HDL-Fd|H
2o 747} 3944 mgldL, 46+3 mg/dL, 4545 mg/dL =
48+4 mg/dLE Z=2 2] o7 30% Aol A7 7
o wetA F7tEo] AR FoI#F 30% A g 85 Foll=
g3 Zo 2 S 29%7F 271k OLETE F ol A
ZEe] 5o 30% Mgt + 2,4 .6 % 8F F I3 HDL-
| 2H S ZH7h 3545 mg/dL, 42+4 mg/dL, 4245
mg/dL & 43+4 mg/dLE Z22] Fol 2 30% Al gkl A
AIZE 7ol meba F7tE o] 8F Fol= €% HDL-Z
Y 2B S %S 34%7F Z7Hp<0.05)E A THFig. 5).
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lipoprotein)-Z& 28] &3} HDL(high density lipoprotein)-
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