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Changes in Plasma Lipid Pattern in Streptozotocin-Induced Diabetic Rats:

A Time Course Study

Lee, Su-Za - Lee, Hye-Sung

ABSTRACT

Department of Food Science and Nutrition, Kyungpook National University, Taegu 702-701, Korea

This study was carried out to examine a part of the mechanism for the etiology of diabetic complications. Thirty normal and forty
streptozotocin(STZ)-induced diabetic rats were used as the animal models. Animals were sacrificed at the time points of 3 days, 1, 2,
4 and 6 weeks atter STZ-injection and a time course changes in body weight and organ weight, the levels of blood glucose, plasma
lipid patrerns, and atherogenic index were measured during 6 weeks. The STZ-diabetic animals showed 63% survival rate and
fasting blood glucose levels of the diabetic animals maintained in the range of 230- 410mg/dL during the experimental period.
The body weight of diabetic animals decreased significantly throughout the experimental period and the relative weights of organs
to body weight were significantly higher than the normal control ones. The enlargement of the kidney in the diabetic animals was
especially remarkable. Plasma triglyceride concentration in diabetic rats substancially increased from the first week of onset of
diabetes mellitus and maintained higher levels than the control ones throughout the whole experimental period. The plasma total-
cholesterol level and atherogenic index in the diabetic rats were significantly higher than the normal ones from the third day after
STZ injection and showed a gradual increase with the duration of the disease. Throughout the experiment, the diabetic rats
consistently showed a slightly lower HDL-cholesterol level compared to the normal animals. From the results of this study, it
appears that the significant changes in blood lipid pattern in STZ-diabetic animals start from the first week after STZ injecton.
(Korean J Nutrition 32(7) : 767774, 1999)
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Table 1. Composition of experimental diets

Ingredients Compaosition(%)
Sugar 50.0
Corn starch 12.0
Casein 20.0
Corn oil 8.00
Cellulose 5.00
AIN-76 Mineral mix" 3.50
AIN-76 Vitamin mix® 1.00
DL-methionine 0.30
Choline chroride 0.20
Total 100.0

1) AIN-76 Mineral mix(g/kg mix): CaHPQ, 500, NaCl 74, K citrate
monohydrate 220, K,50, 52, MgO 24, Mn carhohydrate 3.5, Fe ci-
trate 6.0, Zn cabonate 1.6, Cu carbonate 0.3, KIO, 0.01, Na,5e0; -
5H,0 0.01, CrK(5Q.), - 12H,0 0.55, sucrose 118

2) AIN-76 Vitamin mix{g’hkg mix):thiamin - HCl 0.6, riboflavin 0.6,
pyridoxine - HCl 0.7, nicotinic acid 3, D-calcium pantothenate 1.6,
folic acid 0.2, D-biotin 0.02, cyanocobalamin 0.001, retinyl palmi-
tate 0.8(500,000{U/g), DL-atocopheryl acetate 20(2501U/g), chole-
calciferol 0.00025, menaguinone 0.005
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. Table 2. Body weight changes in normal and $TZ"-induced diabe-

tic rats &)
Group

Time points Normal Diabetic

after 5TZ injection
0 day 313.8° + 4.6 316.7 £ 2.9°
3rd day 3295 £ 4.4° 291.0 + 3.6b*
1st wk 3510 = 5.1° 283.3 & 4.3
2nd wk 3684 + 5.5° 275.1 £ 8.4+
3rd wk 4014 =+ 6.9 268.3 & 9.4
4th wk 4410 + 8.5 2515 £ 7.2%
5th wk 463.6 = 10.3° 246.4 + 9.4
6th wk 486.6 == 12.3' 2224 + 12.1%

1) STZ: streptozotocin

2) Each value represents the Mean + S.E of each group(normal =
6, diabetic = 5-8)

3) Different superscripts in the same column indicate significant diff-
erence(p < 0.05) between lime points after $TZ injection by Dunc-
an's multiple comparison test

4) *significantly different from normal group at p < 0.05 by Stud-
ent's t-test
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5) SWH oA (Atherogenic index, Al)Y M=
E4¥ 25ty 2AY €3 g9 AHE HDL-F
AU SR ZRE oA o3 atEstgitt,

Atherogenic index = (total cholesterol — HDL~ch-
olesterol)/HDL-cholesterol

3. AlmY Y NE

A% Ay SPSS B4 TEIHg o] gsle] HiA|s)
EE 22E P, AdTd FeTre] Aol Stud-
ent’s t-testo] 28], FafE T FE7170 ©E sfol=
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test™ol €8 p <0.05 -r:foﬂfﬂ ol & et
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Table 3. Relative weight of organs in normal and STZ™-induced diabetic rats (g/100 g BW)

Time points after

il irf)jectitzn Liver Kidney
Group" N N D
3rd day 3.51 + 0,607 312 £ Q.14 0.71 + 0.29° 0.78 £ 0.02°
1st wk 345 + 014 3.37 £ 0.09* 0.61 % 0.02° 0.79 + 0.02%
2nd wk 3.40 + 0.06° 3.75 4+ 0.12% 0.59 £ 0.01™ 0.89 + 0.02%
4th wk 3.08 £ 0.13° 3.86 + 0.27°* 0.57 + 0.03% 1.00 £ 0.03*
6th wk 2.84 & 0.07° 397 + 0.07* 0.53 = 0.01° 1.10 + 0.05%

Time points after

STZeir‘leection Heart Lung
Group N N D
3rd day 0.31 £ 0.09° 033 = 0.10° 046 + 0.01¢ 0.44 £ 0.10°
st wk 0.30 + 0.01° 0.23 = 0.02° 0.41 £ 0.01° 0.46 + 0.01°*
2nd wk 0.31 + 0.01° 0.31 = 0.01® 042 £ 0.02% 0.51 + 0.03™
Ath wk 0.25 £ 0.01° 0.30 = 0.01* 0.31 = 0.01° 0.51 + 0.01°**
6th wk 0.24 + 0.01° 0.29 = 0.01* 0.30 + 0.01° 0.47 £ 0D.04%

1) N normal, D: diabetic, STZ: streptozotocin

2) Each value represents the Mean =+ S.E of each group(normal = 6, diabetic = 5-8)
3) Different superscripts in the same column indicate significant difference(p < 0.05) between time points after STZ injection by Duncan's

multiple comparison test

4) *Significantly different from normal group at p < 0.05 by Student's t-test
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3rd day
L Time points after STZ injection

Fig. 1. Blood glucose levels in nomal and STZ-induced diabetic ra-
ts. Each bar represents the mean + S.E of each group( @' normal n
= 6, " diabetic n = 5~ 8). *Significantly different from normal gr-
oup at p <L 0.05 by Student's -test.
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Fig. 2. Plasma levels of triglyceride, total cholesterol and HDL-cho-
lesterol in normal and STZ-induced diabetic rats. Each bar represen-
ts the mean + S.E of each group(®: normal n = 6, B: diabetic n
= 5-38). Different letters in the same group indicate significant diff-
erence(p < 0.05) between time points after STZ injection by multi-
ple comparison test. *Significantly different from normal group al p
< 0.05 by Student's t-test.
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3rd day Tst wk 2nd wk 4th wk ath wk

Time points after STZ injection

Fig. 3. Atherogenic index in normal and §TZ-induced diabetic rats
Each bar represents the mean + S.E of each group( @: normal n =
6, A diabetic n = 5-8). Different letters in the same group in-
dicate significant differencefp <{ 0.05) between time points after STZ in-
jection by multiple comparison test. *Significantly diflerent from nor-
mal group at p < 0.05 by Student's t-test.
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