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Effects of Salicornia herbacea L. Supplementation on Lipid Peroxidation and
Mineral Levels in Streptozotocin-Induced Diabetic Rats®

Kim, Myung Wha'
Department of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

ABSTRACT

This study was designed to examine the effects of Saficornia herbacea 1. (glasswort: GW) on the lipid peroxidation
and mineral levels in diabetic rats. Diabetes mellitus was induced in male Sprague-Dawley rats weighing 200—-220 g by
an injection of streptozotocin (ST7) dissolved in a citrate buffer into the tail vein at a dose of 45 mg/kg of body weight.
Sprague-Dawley rats were fed an AIN-93 recommended diet and the experimental groups were fed a modified diet
containing 10% and 20% of glasswort powder for 4 weeks. The experimental groups were divided into 6 groups which
consisted of normal (N)-control group, N-GW 10% and N-GW 20% treated groups, STZ-control, STZ-GW 10% and
STZ-GW 20% treated groups. The rats’ liver and muscle glycogen, liver and kidney protein, cholesterol and triglyceride
{TG) in liver, malondialdehyde (MDA) in liver and kidney values were measured, along with the hepatic of chromium
{Cr), iron (Fe), and zinc {7n) content. The liver glycogen levels was significantly affected in N-GW 20% group among
all the experimental groups. The liver MDA levels of the STZ-GW 10% and STZ-GW 20% groups were significantly
lower than for the STZ-control group. There were significant differences between the N-control group and the STZ-
control group in the hepatic of Zn levels. The hepatic of Cr levels in the N-GW 20% and STZ-GW 10% and STZ-GW
20% groups were significanly higher than for the each control groups. These results exhibited dose related effect of
glasswort and it may have favorable influence on lipid peroxidation in the liver. (Kerean J Nutr 2007, 40(5): 403~412)
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Table 1. Compostion of control and experimental diets (g/kg
diet)
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Experimental diet”

Components Control diet"”

10% 20%
Cornstarch 465.692 404.792  343.892
Casein 140.0 129.4 118.8
Dextrinized cornstarch 155.0 155.0 155.0
Sucrose 100.0 100.0 100.0
Soybean oil 40.0 36.5 33.0
Fiber 50.0 25.0 0.0
Mineral mix” 35.0 35.0 35.0
Vitamin mix” 10.0 10.0 10.0
L-Cystine 1.8 1.8 1.8
Choline bitartrate 2.5 2.5 2.5
Tert-butylnydroquinone 0.008 0.008 0.008
Glasswort - 100.0 200.0

1) Control diet: AIN-93 diet

2) Experimental diet: control diet + glasswort powder

3) AIN-93 Mineral mixture (g/kg): Calcium carbohante anhy-
drous 357.0, Potassium phosphate monobasic 250.0, Potassium
citrate (tripotassium monohydrate) 28.0, sodium chloride 74.0,
Potassium sulfate 46.6, Magnesium oxide 24.0, Ferric citrate
6.06, Zinc carbonate 1.65, Sodium meta-silicate - 9 H.O 1.45,
Manganous carbonate 0.63, Cupric carbonate 0.30, Chromium
potassium sulfate - 12 H.O 0.275, Boric acid (mg) 81.5, Sodium
fluoride (mg) 63.5, Nickel carbonate (mg) 31.8, Lithium chloride
(mg) 17.4, Sodium selenate anhydrous (mg) 10.25, Potassium
iodate (mg) 10.0, Ammonium paramolybdate - 4 H,O 7.95,
Ammonium vanadate (mg) 6.6, Powdered sucrose 209.806

4) AIN-93 Vitamin mixture (g/kg): Nicotinic acid 3.0, Ca pan-
tothenate 1.6, Pyridoxine-HCI 0.7, Thiamin-HCI 0.6, Riboflavin
0.6, Folic acid 0.2, Biotin 0.02, Vitamin By, (cyanocobalamin)
2.5, Vitamin E (all-rac- @ -tocopheryl acetate) 15.0, Vitamin A
(all-trans-retinyl palmitate) 0.8, Vitamin Ds (cholecalciferol) 0.25,
Vitamin K, (phylloquinone) 0.075, Powdered sucrose 974.655
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Table 2. Effect of glasswort of glycogen levels in liver and muscle
on normal and diabetic rats (mg/g) "

Table 3. Effect of glasswort liver and kidney protein levels on nor-
mal and diabetic rats (mg/g) "

Group Liver Muscle Group Liver protein Kidney protein
Normal (10) 27.01 + 3.76™ 2.07 + 0.05° Normal (10) 153.19 + 20.58”  150.94 + 7.65°
N-GW10% (10) 28.81 + 2.26 2.15 + 0.06° N-GW10% (10) 164.11 + 37.59°  180.05 + 27.36°
N-GW20% (%) 23.63 + 3.92° 2.32 +0.02° N-GW20% (%) 179.94 + 3597 185.00 + 52.10°
STZ-control (9) 29.46 + 3.86™ 2.00 + 0.04° STZ-control (9) 179.97 + 38.94  160.85 + 27.02%
STZ-GW10% (12) 30.13 + 1.41° 2.19 +0.08° STZ-GW10% (12) 231.47 +70.76°  169.87 + 28.35%
STZ-GW20% (14) 29.08 + 2.15% 2.25 + 0.07° STZ-GW20% (14) 215.13 + 44.49%°  143.42 + 33.06°

1) Values are mean * S.D.

2) Values with different superscript within the same column are
significantly different at the p <0.05 by Duncan’s multiple range
test

Normal: normal confrol, N-GW 10%: normal-glasswort 10%, N-
GW 20%: normal-glasswort 20%, STZ-control: diabetic control,
STZ-GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-
glasswort 20%
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1) Values are mean * S.D.

2) Values with different superscript within the same column are
significantly different at the p <0.05 by Duncan’s mulfiple range
test

Normal: normal confrol, N-GW 10%: normal-glasswort 10%, N-
GW 20%: normal-glasswort 20%, STZ-control: diabetic control,
STZ-GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-
glasswort 20%

Table 4. Effect of glasswort cholesterol and triglyceride (TG) le-
vels in liver on normal and diabetic rats (mg/g) "

Group Cholesterol G
Normal (10) 2.72 + 0.33% 927 +1.41°
N-GW10% (10) 4.29 + 0.56° 11.80 + 1.88°
N-GW20% (9) 4.18 +1.22° 15.10 = 1.49°
STZ-control (9) 5.29 +0.98° 12.74 & 1.66°
STZ-GW10% (12) 5.79 + 0.87° 13.84 & 3.20™
STZ-GW20% (14) 508 + 1.02° 17.55 + 2.69°

1) Values are mean + S.D.

2) Values with different superscript within the same column are
significantly different at the p <0.05 by Duncan’s multiple range
fest

Normal: normal confrol, N-GW 10%: normal-glasswort 10%, N-
GW 20%: normal-glasswort 20%, STZ-control: diabetic conftrol,
STZ-GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-
glasswort 20%
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Table 5. Effect of glasswort malondialdehyde (MDA) in liver and
kidney on normal and diabetic rats (nmol/mg protein) "
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Table 6. Effect of glasswort the hepatic mineral concentrations
on normal and diabetic rats (ppm/g)"”

Group Liver MDA Kidney MDA Group Cr Fe In
Normal (10) 0.11 +0.01°? 0.43 +0.11° Normal (10) 278 +0.54°” 8474 + 892° 18.38 + 3.81°
N-GW10% (10) 0.11 +0.02% 0.73 + 0.43° N-GW10% (10) 2.45 = 0.29° 9417 + 14.96° 17.59 + 1.41°
N-GW20% (9) 0.08 + 0.02° 0.55 + 0.19% N-GW20% (9)  4.12 = 0.67° 108.31 + 22.68° 18.48 + 1.97°
STZ-control (9) 0.12 + 0.03° 0.37 £ 0.1¢° STZ-control (9)  2.58 + 0.31° 102.11 + 22.94° 23.82 + 4.14°
STZ-GW10% (12) 0.09 + 0.02° 0.52 + 0.21%° STZ-GW10% (12) 3.07 + 0.59° 110.71 + 17.98° 23.00 + 3.03°
STZ-GW20% (14) 0.08 + 0.02° 0.37 £ 0.18° STZ-GW20% (14) 5.61 + 0.86° 123.18 + 10.89%° 22.21 + 2.9¢°

1) Values are mean * S.D.

2) Values with different superscript within the same column are
significantly different at the p <0.05 by Duncan’s mulfiple range
test

Normal: normal confrol, N-GW 10%: normal-glasswort 10%, N-
GW 20%: normal-glasswort 20%, STZ-control: diabetic control,
STZ-GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-
glasswort 20%
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1) Values are mean + S.D.

2) Values with different superscript within the same column are
significantly different at the p <0.05 by Duncan’s mulfiple range
test

Normal: normal confrol, N-GW 10%: normal-glasswort 10%, N-
GW 20%: normal-glasswort 20%, STZ-control: diabetic control,
STZ-GW 10%: diabetic-glasswort 10%, STZ-GW 20%: diabetic-
glasswort 20%
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