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System of Brain in Streptozotocin-Induced Diabetic Rats
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Abstract

Many studies have shown that hyperglycemia leads to an increase of lipid peroxidation in diabetic patients
and animals, reflecting a rise reactive oxygen species production. It is increasingly recognized that brain is
another site of diabetic organ damage. Accordingly, this study was to investigate the effect of dandelion on
oxygen free radical generating and scavenging system of brain in streptozotocin (STZ)-induced diabetic rats.
Male Wistar rats were divided into diabetic {control) and diabetic-dandelion supplemented groups. Dandelion
was supplemented for 4 weeks with dandelion leaf and root powder (DLP, DRP) or dandelion leaf and root water
extract (DLW, DRW) based on 11.4 g of raw dandelion/kg diet. Diabetes was induced by single injection STZ
(55 mg/kg B.W., i.p.) in a citrate buffer. Oxygen free radical generating enzymes, cytochrome P-450, amino-
pyrine N-demethylase, aniline hydroxylase and xanthine oxidase, were lowered in dandelion supplemented—
groups compared to the control group. Superoxide dismutase, catalase and gluthathione peroxidase activities
of brain were also lower in dandelion leaf and root supplemented-group than in the control group, whereas
glutathione S-transferase activity and gluthathione content were increased in dandelion supplemented—-groups
compared to the control group. With regard to the lipid peroxidation products, the malondialdehyde content
of brain was lower in dandelion supplemented groups. Therefore, it could be suggested that powder and water
extract of dandelion leaf or root are beneficial in preventing diabetic complication from lipid peroxidation and
free radical in brain of diabetic rat brain.
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Table 1. Composition of basal diet

Ingredients Content (g/kg)
Casein 200
Sucrose 500
Corn starch 150
Corn oil 50
Cellulose 50
Mineral mixture” 35
Vitamin mixture” 10
DL-Methionine 3
Choline bitartarate 2

YAIN-76 mineral mixture contained (in g/kg mixture) calcium
phosphate, dibasic, 500.0; sodium chloride, 74.0; potassium cit—
rate, monohydrate, 220.78; potasium sulfate, 52.0; magnesium
oxide, 24.0; maganous carbonate, 3.5; ferric citrate, 6.0; zinc
carbonate, 1.6; cupric carbonate, 0.3; potassium iodate, 0.01;
sodium selenite, 0.01; chromium potassium sulfate, 0.55; su-
crose, 118.03.

¥ AIN-76 vitamin mixture contained (in g/kg mixture) thiamine—
HC], 0.6; riboflavin, 0.6; pyridoxine-HCI, 0.7; niacin, 3.0; D-
calcium pantothenate, 1.6; folic acid, 0.2; biotin, 0.02; vitamin
Big, 1.0, vitamin A palmitate, 0.8; vtamin E acetate, 10.0; vita—
min Ds, 0.25; menadione sodium bisulfite, 0.15; sucrose, 981.08.
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Table 2. Effect of dandelion on oxygen free radical generating enzymes activities in streptozotocin-induced diabetic rat brain

Growps”  Congrol DLP DLW DRP DRW

Enzyme .

Cytochrome P-450 0.45+0.02°% 0.27+0.04° 0.29+0.03° 0.30+£0.06° 0.32+0.07°
(nmol/mg protein)

Aminopyrine N-demethylase 0.40£0.04° 0.29+0.02° 0.28+0.05° 0.25+0.06" 0.27£0.03"°
(nmol/min/mg protein)

Aniline hydroxylase 0.026£0.002° 0.015+0.003° 0.020+0.004° 0.019+0.006° 0.019£0.004°
(nmol/min/mg protein)

Xanthine oxidase 9.84+1.16* 401+1.64° 753+1.27% 6.72+ 257 4.99+0.65™

(nmol/min/mg protein)

DControl: Diabetic group

DLP: Diabetic-dandelion leaf powder supplemented group. DLW. Diabetic-dandelion leaf water extract supplemented group.
DRP: Diabetic-dandelion root powder supplemented group. DRW. Diabetic-dandelion root water extract supplemented group.

Values are mean*SD.

¥Means in the same row not sharing a common superscript are significantly different between groups (p<0.05).
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Table 3. Effect of dandelion on oxygene free radical scavenging enzymes activities in streptozotocin-induced diabetic rat

brain
Groups'’ Control DLP DLW DRP DRW
Enzymes
Superoxide dismutase 513%£0357%  455+0.03° 438%018° 4.41+022° 4.40£0.26"
(unit/mg protein) b
Catalase 6.68+0.82° 380077  3.85t0.33° 3.81+0.69° 354+0.82

(Decreased H202 nmol/min/mg protein)

YSee the legend of Table 2.
Values are mean*SD.

*Means in the same row not sharing a common superscript are significantly different between groups (p<0.05).
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Table 4. Effect of dandelion on the glutathione peroxidase and glutathione S-transferase activities and glutathione content

in streptozotocin-induced diabetic rat brain

1)
Enzymes Groups Control DLP DLW DRP DRW
Glutathione peroxidase 337913927 9562+571° 2811+1.20° 2897+4.16° 27601095
(NADPH oxidized nmol/min/mg protein)
Gluitathione S-transferase 5.63+0.22° 6.87%0.83° 7.03£0.78° 6.77+0.74° 6.82+0.98
(nmol DNCB/min/mg protein)
Glutathione 0.42%0.04% 0.52+0.02° 050£0.02% 0.47 +£0.02% 0.46+0.02

(umol/g tissue)

USee the legend of Table 2.
Malues are mean®SD.

Means in the same row not sharing a common superscript are significantly different between groups (p<0.05).
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Fig. 1. Effect of dandelion on brain lipid peroxides levels in
streptozotocin-induced diabetic rats.

Values are mean £ SD. The means not sharing a common letter
are significantly different between groups(p<0.05). Control: Dia-
betic group. DLP: Diabetic-dandelion leaf powder supplemented
group. DLW Diabetic-dandelion leaf water extract supplemented
group. DRP: Diabetic~dandelion root powder supplemented group.
DRW: Diabetic-dandelion root water extract supplemented group.
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