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Anti-Obesitic Effect of Mulberry Root-Bark (Mori radicis Cortex) in
Zucker Rats with High Lipid Diet Induced-Obesity
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This study was performed to investigate the anti-obesitic effect of mulberry root-bark on male and female
Zucker FA/FA or FA/fa rats. Obesity in the rats was induced by feeding high-lipid diet contained 3% corn
oil and 1% cholesterol. Experimental groups in male and female rats were assigned to normal diet group
(normal control), high-lipid diet group(positive control) and 3% mulberry root-bark powder in high-lipid diet
group (MRC). The mulberry treated-group showed decreases of body weight, FER (food efficiency ratio)
value and lipid peroxidation in the liver and increase of high density lipoprotein cholesterol (HDL-C) value,
compared with positive control groups. Our findings suggest that mulberry root-bark has a potential role in
preventing or improving obesity from the following points of view, body weight, serum lipids and antioxidant
enzyme activities.
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Fig. 1. Changes in body weights of male Zucker rats during treatment with MRC for 8weeks. x ,

normal control group (normal diets); [, positive control group (high-lipid diets);

A, MRC 3%

group (3% mulberry root-bark powder in high-lipid diets). Body weight of MRC group was
decreased as compared with those of negative control and positive control group.
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Fig. 2. Changes in body weights of female Zucker rats during treatment with MRC for 8weeks. x : normal

control group (normal diets), [] : positive control group (high-lipid diets), A

: MRC 3% group (3%

mulberry root-bark powder in high-lipid diets). Body weight of MRC group was decreased significantly as

compared with that of positive control group.

* significantly different from normal control (p<0.05).
+, ++ significantly different from positive control (p<0.05, p<0.01).

Table 1. Effects of MRC on food intake, body weight gains and food efficiency ratio (FER) (meanzSD)

Food intake Body weight gains (9) FER
(g/day) 8 weeks (g) glday
Normal control 37.87+3.610 154.9+11.12 2.77+0.200 0.073+0.010
H g
BIero Positive control 31.62+8.772 168.8+17.94 3.02+0.320 0.110+0.065
male Zucker rats
MRC 3% 34.77+7.531 151.1+12.77 2.70+0.23" 0.081+0.018
Normal control 32.28+9.479 71.7+12.71 1.28+0.227 0.046+0.051
Hetero Positive control 27.90+9.501 80.146.85 1.43+0.122 0.0560.049
female Zucker rats
MRC 3% 26.86+6.884 72.145.67 1.29+0.101 0.043+0.037

* Significantly different from positive control (p<0.05).
FER : food efficiency ratio, MRC : Mori radicis Cortex.
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Table 2. The organ weight of male Zucker rats treated with MRC for 8 weeks (meantSD)

Absolute organ weight Relative organ weight

Liver (g) Kidney (L)(g) Kidney (R)(g) Liver (g) Kidney (L)(g) Kidney (R)(g)

('\:'g::r‘z: 13.68+41.032 1510111 1.46+0.118 31440145  0.35+0.028 0.34+0.028

Hetero male Positive
Zucker rats "M 156361015 14910123 14740122  354%0.183  0.34+0.029 0.34+0.023
MRC 3% 1548 +1.919  1.45+0.099 14540071 36240275  0.34+0.029 0.34+0.025

Normal
73240428 0.89+0.102 0.90+0.130 287+0.090  0.34+0.039 0.36+0.054

Hetero Control

female Positive
Zucker N 8.67+0.941  0.95+0.126 000+0.132  3.28+0.301°  0.36+0.047 0.34+0.048

rats

MRC 3% 8740518  0.87+0.081 091+0.067  3.39+0.151°  0.34+0.031 0.35+0.022

* Significantly different from normal control (p<0.05).
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Fig. 3. Content of lipid peroxidation of hetero male Zucker rats after treatment with MRC for 8
weeks. CON is normal control group (normal diets), CHOL is positive control group(high-lipid
diets), MRC is 3% mulberry roots-bark powder in high-lipid diets group. Lipid peroxidation value
of MRC group was decreased as compared with that of positive control. Specially, in female, lipid
poroxidation level of MRC group was decreased significiantly (p<0.01).

** significantly different from positive control (p<0.01).

++ significantly different from normal control (p<0.01).
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Table 3. The defference of the complete blood cell count (CBC) of male Zucker rats treated with MRC for 8 weeks (meanSD)

Normal control Positive control MRC 3%
WBC (><103u/L) 6.41+2.460 5.81+1.618 6.14+0.792
RBC (><106u/L) 8.39+0.397 8.71+0.446 8.65+0.177
HGB (g/dl) 13.88+0.609 13.88+0.763 14.10+0.254
HCT (%) 45.01+2.543 45.48+2.751 45.35+0.840
MCV (fL) 53.63+0.950 52.20+1.463" 52.46+0.608
MCH (pG) 16.55+0.237 15.92+0.316" 16.30+0.205"
MCHC (%) 30.85+0.657 30.53+0.617 31.09+0.166
PLT (x103u/L) 1171.30£126.573 1205.80+206.757 1325.00£103.142
NEUT (%) 86.36+8.916 90.21+6.954 92.03+1.059
LYMPH (%) 7.33+2.173 5.90+1.937 7.02+1.074
MONO (%) 1.03+1.649 2.86+5.772 0.08+0.149
EO (%) 3.83+5.999 1.42+1.131 1.08+0.688
BASO (%) 0.48+1.177 0.17+0.260 0.05+0.127

* Significantly different from normal control (p<0.05).

+ Significantly different from positive control (p<0.05).

WBC : white blood cell, RBC : Red blood cell, HGB : hemoglobin, HCT : hematocrit, MCV : mean corpuscular volume, MCH :
mean corpuscular hemoglobin, MCHC : mean corpuscular hemoglobin content, PLT : platelet, NEUT : neutrophil, LYMPH :
lymphocyte, MONO : monocyte, EO : eosinophil, BASO : basophil.

Table 4. The defference of the CBC in female Zucker rats treated with MRC for 8 weeks (mean+SD)

Normal control Positive control MRC 3%
WBC (><103u/L) 3.94+1.117 3.71+0.803 4.61+0.971
RBC (Xlosu/L) 8.11+0.210 8.03+0.290 8.17+0.211
HGB (g/dL) 13.60+0.527 13.49+0.475 13.68+0.337
HCT (%) 43.46+1.463 42.74+1.492 43.25+1.422
MCV (fL) 53.57+0.534 53.23+0.926 52.94+0.870
MCH (pG) 16.77+0.308 16.79+0.218 16.75+0.302
MCHC (%) 31.29+0.496 31.55+0.259 31.63+0.518
PLT (><103u/L) 1289.22+94.135 1192.10+164.048 1192.38+439.888
NEUT (%) 89.25+4.312 89.54+5.489 89.15+3.877
LYMPH (%) 7.03+2.999 5.10+1.929 6.30+0.849
MONO (%) 0.65+0.817 1.70+2.724 1.51+2.590
EO (%) 2.06+1.837 4.58+3.052 2.96+1.629
BASO (%) 0.07+0.132 0.08+0.193 0.08+0.149

WBC : white blood cell, RBC : Red blood cell, HGB : hemoglobin, HCT : hematocrit, MCV : mean corpuscular volume, MCH :
mean corpuscular hemoglobin, MCHC : mean corpuscular hemoglobin content, PLT : platelet, NEUT : neutrophil, LYMPH :
lymphocyte, MONO : monocyte, EO : eosinophil, BASO : basophil.
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Table 5. The defference of the blood chemistry in Zucker rats treated with MRC for 8 weeks (mean+SD)

Normal control Positive control MRC 3%
GLU (mg/dL) 121.8030.254 126.36+23.884 129.80+21.948
TP (g/dL) 5.53+0.411 6.00+0.332" 5.97+0.435"
ALB (g/dL) 4.23+0.298 4.35+0.234 4.26+0.232
T-CHO (mg/dL) 76.10423.202 82.36+26.523 84.00+9.286
e 'thlzzr i HDL-C (mgidL) 26.90+10.331 24.82+9.304 29.30+4.001
ALT (IU/L) 61.50+15.102 81.27+16.224" 81.20+14.650"
ALP (1UIL) 155.4064.529 140.91#33.617 198.10453.268"
CRE (mg/dL) 0.48+0.002 0.620.183 0.52+0.092
BUN (mg/dL) 18.41+8.819 18.50+1.839 18.67+3.971
GLU (mg/dL) 123.27+30.827 137.18+60.100 148.50+28.757
TP (g/dL) 6.48+0.926 6.43£0.610 6.97+0.636
ALB (g/dL) 5.14+0.702 5.05£0.627 5.24+0.212
T-CHO (mg/dL) 67.55+17.020 82.09+15.770 94.50+14.447"
femaleHZe;‘(’er s HDL-C (mg/dL) 27.64+5.005 25.91+4.826 31.89+3.951"
ALT (IUIL) 50.45+16.083 53.91+8.994 65.50+11.375
ALP (UIL) 100.27+48.208 95.45+45,103 116.00+35.870
CRE (mg/dL) 0.44+0.050 0,540,129 0.64+0.357
BUN (mg/dL) 24.06:+4.274 19.67+1.9137" 224543573

*, ** Significantly different from normal control (p<0.05, p<0.01).

+ Significantly different from positive control (p<0.05, p<0.01).

GLU : glucose, TP : total protein, ALB : albumin, T-CHO : total-cholesterol, HDL-C : high density lipoprotein cholesterol, ALT :
alanine aminotransferase, ALP : alkaline phosphatase, CRE : creatinine, BUN : Blood Urea Nitrogen.
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