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Effect of Stem Bark Extract from Morus alba and
Cudrania tricuspidata on the Concentrations of Lipid and Tissue
Lipid Peroxidation in the Cholesterol-Fed Rats

Jae-Young Cha and Young-Su Cho
Faculty of Natural Resources and Life Science, Dong-A University

Male Sprague-Dawley rats received either a cholesterol diet(Control group) or cholesterol diets supplemented
with the water-soluble extract of stem bark from Morus alba(M group) or Cudrania tricuspidata(C group) at the
level of 1% for 2 weeks. Concentrations of total cholesterol and phospholipid in serum of C group and triglyc-
eride in serum of M group were lower than those of control group. Concentration of cholesterol in liver of M
and C groups has a tendency to be lower than that of control group. Antioxidative activities of water-soluble
extracts from stem bark of Morus alba and Cudrania tricuspidata on the peroxidation of lipid in tissues of rats
were also studied in vivo by measuring the formation of thiobarbituric acid reactive substances (TBARS). Con-
centration of TBARS in kidney of M and C groups was significantly lower than control group. However, con-
centration of TBARS in liver and brain of C and M groups was significantly higher than in control group. The
result that concentration of nonheme ion was significantly increased in liver of the mulberry supplemented
groups comparision to control group, suggested that enhanced concentration of nonheme ion was associated with
enhanced peroxidation of lipid in this group. Concentration of TBARS in microsomes of liver and brain in con-
trol group induced with Fe**/ascorbate increased by reaction time at 37°C, whereas this observation in liver did
not occurred in C and M groups. This study suggested that water-extract from stem bark of Morus alba and
Cudrania tricuspidata exert hypotriglycerolemic effect as well as antioxidative effect in kidney and liver

microsomes in rats fed a cholesterol diet.
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Table 1. Composition of experimental diets (%)

Ingredients Control Morus alba Cudrqma
tricuspidata

Casein 200 200 20.0
o-Corn starch 15.0 15.0 15.0
Corn oil 10.0 10.0 10.0
Cellulose 5.0 50 5.0
AIN-93 mineral mixture 4.0 4.0 4.0
AIN-93 vitamin mixture 1.0 1.0 1.0
L-Methionine 03 0.3 0.3
Choline bitartrate 0.2 02 0.2
Cholesterol 0.5 0.5 0.5
Sodium cholate 0.125 0.125 0.125
M. alba stem-bark 0.0 1.0 0.0
C. tricuspidata stem-bark 0.0 0.0 1.0
Sucrose to make 100

@ AFo] Aud APLY oty o] SH|aH S
H7b g diad, thE ool Buby 2713 FEE %4
TREME) B PRV 2718d FEE ATRHCHeR
LR, Aolgk SRaE 49T AHE AT AR 7
b Mol AFFE vid AT Al FAs L, AL
ol&°l iy =it
=AM =S =X
<49 420‘ AdeEs N 2R F dEER vt
BAL mHEAAA 55t o2iE Ahsisith dojxl o
A oF 3087 ALoA AT F 3000 pmolA 152
wastel AL Bo} AAFE HA ARsIAT
4 A7e HE @ F B7E AYAgeR FE8]) AR
£ AT v A7) FAE S8k, 80°cell B
1

g3 & ZY2HEL Cholesterol C-test wako kit(Wako
Junyaku, Osaka, Japan), ¥% HDL-cholesterol2 HDL-cho-
lesterol E-test wako kit(Wako Junyaku, Osaka, Japan), 8%
triglyceridex™ Triglyceride E-test wako kit(Wako Junyaku,
Osaka, Japan), &% <1*]Z-2 Phospholipid C-test wako
kit(Wako Junyaku, Osaka, Japan), % glucose FE+ glu-
cose oxidase Wo] Wl ZAE AF kittWako Junyaku,
Osaka, Japan)s ©|-&3te =43t 178 F &L Folch
S w0 Fat FZEh W XA e
Triglyceride E-test wako kit(Wako Junyaku, Osaka, Japan)Z
o]&-3ld GPO-DAOSH 9Jsted S8ttt 1+ & 24
2~H] &< Cholesterol C-test wako kit(Wako Junyaku, Osaka,
Japan)E- ©]-8-3}od cholesterol oxidase-DAOSH L. & =4 3}%)
o} 7HE 1A T Bartlett®] W2 A st

2t xE9| omogenate 2 microsome =&9o| =X

X
HEY HFL A7 AR EBOA AHE: g 238 o
A eF %5}&1 1.15% KCI-10 mM phosphate buffer(pH 7.4)Z

7¥ste] 43t AlFe} o] 899 AFE homogenate -3

o2 3, yHA £9L8 4CE AAHE WA EY7)
(Kubota, KR-20000 T, Tokyo, Japan)Z 12,000 rpmollA4] 20%-
7 AR @ F AR 49 A% AR, dee
4CE2 AHE ZYAE-2)7]Hitachi 55p-72, Tokyo, Japan)ol]
A1 45,000 rpm o E 45%7F fAREE st AR EEE
1.15% KCI-10mM phosphate buffer(pH 7.4)& 713}
microsome O 2 35T} olFA dojxl B3I vhuagr
2 BCA protein assay kit(Pierce, Illinois, U.S.A)E ©]8-3}
o] Microplate reader(Model 1550, Bio-Rad Co., Tokyo,
Japan)= 570 nm SF =4 =49t

Z} =& microsome =&9| X|F ZHIsSE ME
A FHarelE e MR WOl Fate] A 5k
=, oiid Fo 2 1mgs ¥ ZF 23 microsome &
717} thiobarbituric acid(TBA) A2t 2 mLS 7}3}
FAFNA 3087 1S F A LeA 4
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Table 2. Effect of stem bark extract from Morus alba and Cudrania tricuspidata on body weights, food intakes and tissues weights in

cholesterol-fed rats

Ingredients Control M. alba C. tricuspidata
Initial body weight (g) 133.54+3.10 133.04+2.61 13248 £1.64
Final body weight (g) 259.84+9.11 255.46+4.23 261.04+4.62
Food intake (g/day) 2210+ 1.05 21.95+£0.50 22.69+0.78
Food efficiency 0.41+0.02 0.40%+0.01 041£0.01
Tissue weight (g/100 g body weight)

Liver 5.63+£0.19® 547+0.19° 5.28+£0.23°
Brain 0.57+0.03" 0.69 £0.03" 0.58£0.03°
Kidney 0.87+0.02 0.891+0.03 0924001
Heart 0.42+0.01 0.45+0.02 0.45£0.01

Values are meanstSE of six rats per group. Between the groups, values with different letters are significantly different at p<0.05.

Table 3. Effect of stem bark extract from Morus alba and Cudrania tricuspidata on the lipid contents of serum and liver in cholesterol-

fed rats
Ingredients Control M. alba C. tricuspidata

Serum lipid (mg/100 mL)
Triglyceride 104.58 £7.89° 79.11+1.34% 80.83+7.20%
Total Cholesterol 100.00£3.57* 112.59+6.69° 90.49 =5.30"
HDL-Cholesterol 36.82+3.25 35.234+1.39 33524294
Phospholipid 129.8 £8.76 123.16+2.12% 108.83 £4.007
Serum Glucose (mg/100 mL)

173.934+12.83 165.251+12.18 180.49+12.90
Liver lipid (mg/g)
Triglyceride 59.36 £5.81 61.11+3.97 69.32+9.70
Cholesterol 32.60+1.41% 27.55+1.74* 27.35+2.31°
Phospholipid 25.08+0.97 27.64+1.06 27.691+1.00

Values are means = SE of six rats per group.Between the groups, values with different letters are significantly different at p<0.05.
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Table 4. Effect of stem bark extract from Morus alba and Cudrania tricuspidata on the TBARS content of tissues in cholesterol-fed rats

Ingredients Control M. alba C. tricuspidata
Liver 100.16 £9.20°¢ 184.56+8.49° 170.67 £ 8.45°
Brain 14336 +£11.07° 255.05+25.98° 286.39 £27.55°
Kidney 12543 +7.06° 98.88 +7.50° 91.12+3.90*
Heart 110.59£9.88*® 109.58 +8.21% 85.79+£7.34*

TBARS (nmol/g tissue)
Values are means £ SE of six rats per group.

Between the groups, values with different letters are significantly different at p<0.05.
Thiobarbituric acid-reactive substances (TBARS) in the tissues homogenates were measured as described in the Materials and Methods.

Table 5. Effect of stem bark extract from Morus alba and
Cudrania tricuspidata on the nonheme iron and zinc contents of
liver in cholesterol-fed rats

Ingredients Control M. alba C. tricuspidata
(ppm)
Fe 0.63+0.06" 0.94+0.05® 1.49+0.25°
Zn 0.25£0.02® 0.28+£0.01° 0.22£0.01*

Values are means+SE of six rats per group.
Between the groups, values with different letters are significantly
different at p<0.05.
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Table 6. Effect of stem bark extract from Morus alba and Cudrania tricuspidata on the TBARS contents of tissue microsomes in

cholesterol-fed rats

Ingredients Control M. alba C. tricuspidata

Liver 0Oh 61.62+1.30 63.72+1.72 64.85+3.32
1h 115.84£2.65° 68.64 £3.28* 85.39+3.86°

Brain Oh 2549+1.52 22.35+1.93 26.26+2.13

lh 60.17 £4.06 5521+£1.32 61.64+0.77

Kidney Oh 27.57+1.84 26.00+2.34 28.98+1.63
1h 31.13+£1.33° 29.54 £ 1.44° 39.46+2.76°
Heart Oh 37.99+3.16° 31.20+2.25* 32.74+2.19*
1h 41.06+£3.72° 38.30£3.60° 32.74£2.19*

TBARS (nmol/g tissue)Values are means = SE of six rats per group.

Between the groups, values with different letters are significantly different at p<0.05.
Thiobarbituric acid-reactive substances (TBARS) in the tissue microsomes were measured before(0 h) or after(1 h) the reaction of Fe**/ascorbate-

induced lipid peroxidation as described in the Materials and Methods.
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