Korean Journal of Life Science
Vol. 13. No. 3. 333~342, 2003

%7} Streptozotocin R SixF Q| XIZntAtste}
shatsto{ A Aol O|xl= A&

Y - =A5 - 25 - EHEI%‘ HEN - HEfR - ST

AAheta B I AFAE AR, HEHSATE R uoledan e

Effect of buchu (Allium tuberosum) on lipid peroxidation and antioxidative
defense system in streptozotocin-induced diabetic rats
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Abstract

The pathogenic effect of high glucose, possibly in concert with fatty acids, is mediated to vascular complications
of diabetes via increased production of reactive oxygen species(ROS), reactive nitrogen species(RNS), and subsequent
oxidative stress. This study was carried out to investigate the suppressive effect of buchu(Allium tuberosum) on oxidative
stress in streptozotocin(STZ)-induced diabetes in Sprague Dawley male rats. The effect of buchu supplementation
(10%) on lipid peroxidation, and antioxidative defense system in blood and liver was compared among normal rats
fed basal diet(normal) and diabetic rats fed basal diet(DM-control) or 10% buchu-supplemented diet(DM-buchu).
Diabetes was experimentally induced by the femoral muscle injection of 50 mg STZ per kg of body weight. Animals
were sacrificed after 4 wks of experimental diets feeding. The induction of diabetes by STZ elevated the level of
lipid peroxidation represented by thiobarbituric acid-reactive substances(TBARS) and conjugated dienes in plasma,
LDL, liver, and erythrocytes. 10% buchu-supplemented diet significantly reduced the levels of conjugated dienes in
erythrocytes(p<0.05) and lowered TBARS in liver and LDL to the levels of control. Induction of diabetes by STZ
elevated Mn-superoxide dismutase(Mn-SOD) activity and lowered activities of glutathionine reductase(GSH-red) and
glutathionine peroxidase(GSH-px). Catalase activity was not affected by the induction of diabetes by STZ. However,
buchu supplementation to diabetic rats significantly elevated catalase activity(p<0.05) and slightly elevated GSH-px
and GSH-red activities in liver. GSH levels of blood and liver were lowered or not changed by induction of diabetes
by STZ, respectively, while buchu supplementation to diabetic rats significantly elevated hepatic GSH level (p<0.05).
In conclusion, it can be concluded that buchu might be a food source to attenuate oxidative stress in diabetic patients
by inhibiting lipid peroxidation, by increasing hepatic GSH level, and by inducing anti-oxidative enzyme systems.
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Table 1. Composition of experimental diets (%)

~ Iburn(Australia), &5 AEL F4

Ingredients Basal diet 10% Buchu diet
Casein 20 16.9
Sucrose 40 40
Corn starch 195 15.8
Corn oil 10 972
Cellulose 5 2.08
AIN-76 mineral mixture 35 3.5
AIN-76 vitamin mixture 1 1
Choline bitartrate 0.2 0.2
D - L-methionine 03 03
Cholesterol 05 05
Buchu - 10
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rpm, 1083 1}7— O Asdo] 34T E 532 nmol|A] A
etk EFEZEE 11,3 3-tetramethoxypropane(TMP)-£-
Mg o %78%1 #& 2349 HYAA malondi-
aldehyde(MDA)9] %o 2 a3ttt 2k 2| ARAstE
£ Ohkawa 5[26]9] W& o] &3}y, thiobarbituric acid
o wgate MDA ##& SAsAL BFEEYe=
TMPE A&t A8 oA 9] AF AN EE conju-
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#2902 104 8§43 A2 05 no] 1 mM CuSO; £
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Fig. 1. Effect of buchu supplementation on body weight

gain, food intake, and food efficiency ratio in
streptozotocin-induced diabetic rats.
Values are expressed as meansTSE. Bars with same
alphabet are not significantly different at p<0.05. DM
control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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Fig. 2. Effect of buchu supplementation on organ weights
in streptozotocin-induced diabetic rats.
Values are expressed as means*SE. Bars with same
alphabet are not significantly different at p<0.05. DM
control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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Table 2. Effect of buchu supplementation on TBARS of liver, plasma, and oxidized LDL in streptozotocin-induced

diabetic rats

TBARS Normal DM control DM buchu
liver (n moles MDA/mg) 0.15+0.01° 0.20+0.01° 0.17+0.01°
plasma (n moles MDA /ml) 13.9+0.92" 16.3+1.93 13.6£0.89
oxidized LDL (n moles MDA /mg protein) 142+0.15° 2.60+0.30° 236032

Values are expressed as meanstS.E. Values with same alphabet are not significantly different at p<0.05. NS: not significant. DM
control:5TZ-induced diabetic rats fed basal diet, DM buchu:STZ-induced diabetic rats fed buchu diet,
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Fig. 3. Effect of buchu supplementation on conjugated

diene level of red blood cell in streptozotocin-
induced diabetic rats.
Values are expressed as means*S.E. Bars with same
alphabet are not significantly different at p<0.05. DM
control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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Table 3. Effect of buchu supplementation on hepatic GSH peroxidase and GSH reductase, catalase, Cu,Zn-SOD and
Mn-50D activities in streptozotocin-induced diabetic rats

Normal DM Control DM buchu
GSH peroxidase (units/mg protein) 33.95+3.03° 749+1.18° 14.22+231°
GSH reductase (units/mg protein) 6.4911.05° 1.05%0.18 141+0.20°
Catalase (units/mg protein) 0.17+0.03° 017+0.02° 0.36+0.03°
Cu,Zn-SOD (Nitrate units/mg protein) 317+034° 358+0.42% 4.81+048°
Mn-SOD (Nitrate units/mg protein) 443+034° 6.20+0.44° 5.78+032"

Values are expressed as means+S.E. Values with same alphabet are not significantly different at p<0.05. DM control:STZ-induced
diabetic rats fed basal diet, DM buchu:STZ-induced diabetic rats fed buchu diet.

catalase® HE3lH T 7|H o2 Folgti21]. §H GSH- 60
px% GSH-red B4 BhziolA 238 padte 4% .
& g, oled e oY 27489 4843 | NN
A B2HAH6232531]. 2ejut GrAol ¥32E HH < 4o §
A7) A, catalase B 27 Gtz vl & g’ | \ b
#9402 F7hsd o, GoHpxs) GHlred 24 44 £ \ ! d
Frozdel v ta st 25 Aol 9¥ 5 2 \ \
SEer) B4 HALe RE B A 0§ \ \
4 cgonrH 448 NEaE B9 28T HaFE | N\ N
= Aol s 0
Normal DM control DM buchu
S0} 7h0] GSH 82k 9 GOT, GPT &4 Fig. 4. Effect of buchu supplementation on plasma glu-
Sgo)He) GSH BHae gzao] 18 Fuidl & zztl;ione levels in streptozotocin-induced diabetic
AHoz Fasild p<0.001, Fig. 4). T @A Vah;es are expressed as meanstS.E. Bars with same
GSH ko] 7448 AL GSHYE Ar3td ol GSSGE A3 alphabet are not significantly different at p<0.05. DM

control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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Agen ATNN & T2 E4To2H A *&i% GPTE A Eo T o EA3s 5424 AT &4
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Fig. 5. Effect of buchu supplementation on hepatic glu-

tathione levels in streptozotocin-induced diabetic
rats.
Values are expressed as means*+S.E. Bars with same
alphabet are not significantly different at p<0.05. DM
control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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Fig 6. Effect of buchu supplementation on plasma GOT

and GPT levels in streptozotocin-induced diabetic
rats.
Values are expressed as meanstS.E. Bars with same
alphabet are not significantly different at p<0.05. DM
control: STZ-induced diabetic rats fed basal diet, DM
buchu: STZ-induced diabetic rats fed buchu diet.
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