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Effects of Mulberry (Morus alba L..) Leaf Exiract on Oxygen Radicals
and Their Scavenger Enzymes in Liver of SD Rats
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Abstract

This study was designed to investigate the effects of mulberry (Morus alba L) leal extract (MLE) on oxygen radicals
and their scavenger enzymes in liver membranes of rats. Sprague-Dawley (SD) male rats (160110 g) were fed basic diet
(control group), and experimentai diets (MLE-100 and MLE-300 groups) added 100 and 300 mg/kg BW/day for 6
weeks. Hydroxyl radical (-OH) levels resulted in a significant decreases {15.2% and 18.1%, 5.6% and 8.0%, respectively)
in hver mitochondria and microsome of MLE-100 and MLE-300 groups compared with control group, but significant
difference between liver microsomes could be not-obtained. Fhese are no significant differences in superoxide radical
(027} levels of liver cytosol in MLE-100 and MLE-300 groups compared with control group. Lipid peroxide (LPO) levels
were slightly decreased about 13.6% and 6.1% in liver mitochondria and microsomes of MLE-300 group compared with
control group. Oxidized protein (OP) levels were remarkably decreased about 16.9% and 27.2% in liver microsomes only
of MLE-100 and MLE-300 groups compared with control group.

Mn-50D activities in liver mitochondria were remarkably increased (18.2% and 28.7%, respectively) in MLE-100 and
MLE-300 groups, and Cu,Zn-SOD activities in liver cytosol were also significantly increased (11.3% and 20.2%,
respectively) in MLE-100 and MLE-300 groups compared with control group, but significant difference between GSHPx
activities in liver cytosol could be not obtained. These resulls suggest that anti-aging effect of mulberry leaf extract
(MLE) may play a pivotal role in attenuating a various age-related changes.

Key Words — Mulberry (Morus alba L), Superoxide dismutase (SOD), Glutathione peroxidase, (GSHPx), Oxygen
radical, Lipid peroxide (LI’O), Oxidized protein {OF), Hydroxyl radical (-OH), Superoxide radical (Cz")
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Table 1. Lffects of MLE on hydroxyl and superoxide radicals in liver membranes of SD rats for 6 weeks

Membranes Control (7) MLE-100 (7) MLE-300 (7)
Hydroxyl radical(nmel/mg protein/min)

Mitochondria 8.6020.74° 7.29+043% (84.8%)" 7.04-065% % (81.9%)

Microsome 3.77£0.54 3561025 (94.4%) 3474037 (92.0%)
Superoxide radical{nmol/mg protein)

Cytoesal 38.821£233 35.91+240 (100.2%) 3730290 (96.1%)

MLE-100 and MLE-300 : Mulberry leaf methanal extract of 100 and 300 mg/kg BW/day added to basic control diet; *Mean+SD
with 7 rats per group; "Percent of control values; **p<0.01; ***p<0.001 compared with control group.
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Table 2. Fffects of MLE on lipid peroxide(LPO) levels in liver membranes of SD rats for 6 weeks

Membranes Controi (7) MLE-100 {7 MLE-300 {7)
Mitochondria 1517 =1.24° 14552134 ( 95.9%)" 1311+£71.09%* {86.4%)
Microsome 13.28+1.15 13772075 (103.7%) 12471071 (93.9%)

MLE-100 and MLE-300 : Mulberry leaf methanol extract of 100 and 300 mg/kg BW/day added to basic control diet; "Mean=* SD
{nmel/mg protein) with 7 rats per group; "Percent of control values; **p<0.01 compated with confrol group

of 44HE FaRd 1 A4 WA= BY F2E9 HAZA e 4 E7)

Folasg B8] fshed 4ehehd g (oxidized protein AFYRGe A Ggdre AATZAZA FF LT
L OPYe] WAHS Hrlsle) B Adle Table 33 2} Table  $¥| &A= AR elel|(SOD) ¥ SFEA & #&Airfo}
SelA He abs} £e] 743 24 2] mitochondria E £ ¢ A1 ANGSHPx)2] Al X B9 FEEMLE) Foo] %

MLE-100 8 MLE-3002%9 OPg] AlAdgke 916075 & L Baae] g Table 49} #oh 714 249 mitochon-
8931064 ng/mg protein® 2 A tE 15 OP9] A48 dria@ ¥ a Wol 255 MLE-100 2 MLE-300 mg/keg
(948112 ng/mg protein : 100%) ti®] 96.6% 2 94.2% BW =do] 28t Mn-SODe @48 4zt 2372+215 2
24, A 34% 2 58%8 OPo] AA A fHr} X H 25.84245 unil/mg protein® ZA O 2 LHF20.07 23.66

Sk 972 ore A4 dAlazke 938 ¢ U unit/mg protein : 100%) ©l¥} zhzt 182% % 287%¢] &
23 AT, microsomed] B2 mitochondriagE 3= 2 g# 9l MnSODEA 2] ZrlE g7} elgE el = =

MLE-100 % MLE-300.2%-2] OP2] A]4d2he 635045 2 2| cytosol B iFelA ¥4l F&E MLE100 3 MLE-300
572£0.33 ng/mg protein2 A U|ZILF-9 OPg] A4 mg/kg BW Fojeol 93 CuZn-50D2] &/4L 564813.75
(786+0.55 ng/mg protein : 100%) ¥] 83.1% 2 728% 9 50971633 unit/mg protein® 2A] ] E=IE50.74+
2A, 7tzt 16.9% 9 27.2%¢9] Seldolm FEE 0Py A 451 unit/mg protein : 100%) fd] Z+zk 11.3% 2 20.2%
A QA EN} QAHG aebd B $5EL mitcchon- 9] 242l Cu,Zn-S0D #A o Frha} A H I

driat} microsome® Hof 4 7H& G FRoz eE FH 749 cytosol Z e A MLE-100 2 MLE-300% <
HEE 94 ¢ g Aoz rdd 239 GSHPxel @4e bzt 5121025 @ 523-033

Table 3. Bffects of MLE on oxidized protein (OF) levels in liver membranes of 5D rats for 6 weeks

Membranes Control (7) MLE-100 (7) MLE-300 (7)
Mitochondria 948+1.12* 9.16£0.75 (96 6%)° 8.93:+0.64 (H4.2%)
Microsome 786055 6.530.45%* (83.1%) 5.7240.33%** (72.8%)

MLE-100 and MLE-300 . Mulberry leal methano! extract of 100 and 300 mg/kg BW/day added to basic control diet, "Mean5D
(ng/mg protein) with 7 rats per group; "Percent of control values; **p<0.01; ***p<0.001 compared with control group.

Table 4. Tffects of MLE on SOD and GSHPx activities in liver membranes of SD rats for & weeks

Membranes Control (7) MLE-100 (7) MLE-300 {7}
Superoxide dismutase (unit/mg protein)

Mn-50D 20,07 £3.66° 23724215 (118.2%)" 25.847245™  (128.7%)

Cu,Zn-50D 50.741451 5648 3.75* (111.3%) 60.9726.33"""  (120.2%)
Glutathione peroxidase {IU/g protein)

GSIHPx 5061061 5124025 (101.2%) 5.23210.33 (103.4%)

MLE-100 and MLE-300 : Mulberry leaf methanol extract of 100 and 300 mg/kg BW/day added 0 basic control diel, "Mean+5D with
7 rats per group, "Percent of contral values; *p<0.05; **p<0.01; *"*p<0.001 compared with control group.
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