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Abstract

This study was to investigate the effect of mulberry leaf water extract on lipid metabolism of rats fed high
cholesterol diets. Sprague-Dawley male rats were randomly assigned to two normal groups; mulberry extract-
free (N), 0.16% mulberry leaf extract (NM) groups and high cholesterol groups with four different levels of
mulberry leaf extract; 0% (HC), 0.08% (HCL), 0.16% (HCM), and 0.32% mulberry leaf extract (HCH) groups.
Serum levels of triglyceride, cholesterol, LDL-cholesterol and Al index in mulberry leaf extract supplemented
groups were significantly lower than the HC group (p<0.05). The level of HDL—-cholesterol in the HC group
was significantly (p<0.05) reduced, compared with N group, but it was increased by mulberry leaf extract
supplementation. Mulberry leaf extract had no effect on the UDP-glucuronyl transferase activity. Also, there
was no significant difference in the level of liver cholesterol between the HC and mulberry leaf extract
supplemented groups, while there was significant difference in the levels of liver total lipid and triglyceride.
The HCM and HCH groups had more significant reduction in the activity of lipoprotein lipase in epididymal
fat tissue than the HC group. The levels of total lipid, triglyceride and total cholesterol in epididymal fat tissue
of HCL, HCM and HCH groups were decreased compared to HC group. The levels of total lipid, triglyceride
and total cholesterol in feces from HCL, HCM and HCH groups were higher than those of HC group.
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Table 1. Composition of experimental diets (g/kg diet)
I dient Groups
ngredients N NM HC HCL HCM HCH
Con starch 650 650 638 638 638 638
Casein 150 150 150 150 150 150
Sucrose 50 50 50 50 50 50
Mineral mix 40 40 40 40 40 40
Vitamin mix 10 10 10 10 10 10
Corn oil 50 50 50 50 50 50
Cellulose 50 50 50 50 50 50
Cholate 0 0 2 2 2 2
Cholesterol - - 10 10 10 10
Total 1000 1000 1000 1000 1000 1000
Mulberry leaf extract (26) - 0.16 - 0.08 0.16 0.32

UN: no supplement of mulberry leaf extract group, NM: 0.16% mulberry leaf extract group, HC: high cholesterol group with no
supplement of mulberry leaf extract, HCL: high cholesterol group with 0.08% mulberry leaf extract, HCM: high cholesterol group
with 0.16% mulberry leaf extract, HCH: high cholesterol group with 0.32% mulberry leaf extract.
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Table 2. Effects of mulberry leaf water extract on body weight gain, food intake, water intake and food efficiency ratio

(FER) in rats fed high cholesterol diet

Groups Body weight gain (g) Food intake (g/day) Water intake (mL) FER (%)
N 112.80+£8.96™ 31.18 +9.84™ 55.26+ 15.52"° 0.13+0.03™
NM 118.83+9.01 38.11£2.93 56.15+5.42 0.16£0.02
HC 103.60£6.02 33.25+8.08 53.27+10.92 0.13+0.03
HCL 100.38+16.52 33.15£9.70 4894577 0.160.03
HCM 119.25-9.07 38.65+1.10 55.38+5.67 0.17+0.02
HCH 12550+15.74 41.16+138 57.79+9.02 0.17+0.02

The experimental conditions are the same as Table 1.

N, NM values are mean*SE (n=5). HC, HCL, HCM, HCH values are mean+SE (n=6).

NS: not significant.
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Table 3. Effects of mulberry leaf water extract on serum levels of triglyceride (TG), total cholesterol, HDL-cholesterol,

LDL-cholesterol and atherogenic index in rats fed high cholesterol diet (mg/dL)

Groups TG Total cholesterol HDL-cholesterol LDL-cholesterol ALY

N 39.61+7.00° 127.63+40.31° 60.96+1.75° 48.27+6.36° 1.254+0.57°
NM 39.98+541° 129.22 +27 80° 66.85+3.75 48.68+5.60° 1254072
HC 70.42+3.11° 396.45 + 26.84° 16.85+0.84° 324.16=17.38° 22.45+92,55°
HCL 54.10+3.26° 259.78 - 32.82° 21.40+2.43° 257.15+11.80° 13.61£2.53°
HCM 55.7513.44° 265.74+53.10° 24.44+223° 237.60+13.41° 11.14%2.13°
HCH 53.30%2.93" 294.50+27.91° 24.44+158" 264.84+19.51° 14.78+2.26"

The experimental conditions are the same as Table 1.
All values are mean*SE (n=10).
Values within a column with different superscripts are significantly different at p<0.05 by Tukey’s test.

VAL atherogenic index.
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Fig. 1. Effect of mulberry leaf water extract on hepatic UDP
~glucuronyl transferase activity in rat fed high cholesterol
diets.

The experimental conditions are same as Table 1.

N, NM values are mean+SE (n=5). HC, HCL, HCM, HCH values
are meantSE (n=6).

Bars with different letters are significantly different at p<0.05 by
Tukey's test.
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Table 4. Effects of mulberry leaf water extract on hepatic
total lipid, triglyceride and total cholesterol in rats fed high

cholesterol diet (mg/g)
Groups Total-Lipid Triglyceride Cholesterol
N 67.00+£11.51°  11.11+127° 1.80£0.09°
NM 70001275  11.07+20.74° 1.990.17¢
HC 256.25+1377°  1899+159° 496+0.10°
HCL 197.14+26.12°  1756%1.13"  457+£0.20™
HCM 197.14+16.04°  1674+136®  4.49+0.29®
HCH 184.00£2043°  1554+087°  446+0.15

The experimental conditions are the same as Table 1.

N, NM values are mean+SE (n=5). HC, HCL, HCM, HCH
values are meantSE (n=6).

Values within a column with different superscripts are sig-
nificantly different at p<0.05 by Tukey’s test.
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Fig. 2. Effect of mulberry leaf water extract on epididymal
fat tissue lipoprotein lipase activity in rats fed high cholesterol
diets.

The experimental conditions are the same as Table 1.

N, NM values are mean=*SE (n=5). HC, HCL, HCM, HCH values
are meanXSE (n=6).

Bars with different letters are significantly different at p<0.05 by
Tukey's test.
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Fig. 3. Effects of mulberry leaf water extract on epididymal
fat tissue total lipid (A), triglyceride (B) and cholesterol (C)
in rats fed high cholesterol diet.

The experimental conditions are the same as Table 1.

N, NM values are mean*SE (n=5). HC, HCL, HCM, HCH values
are mean£SE (n=6).

Bars with different letters are significantly different at p<0.05 by
Tukey's test.
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Table 5. Effects of mulberry leaf water extract on fecal total
lipid, triglyceride and total cholesterol in rats fed high

cholesterol diet (mg/day)
Total lipid 1 week 2 week 4 week
N 6250+2.80° 4333+£764°  33750+2596
NM 75.00£11.55° 60.00£7.07°  645.00+26.06"
HC 145.00=0.00° 22250+1061° 97250%14.75°
HCL 150.00+15.49° 243.33+10.41° 1001.67+47.52°
HCM 230.00£20.49° 485.00+14.14° 1068.33+38.84%
HCH 275.00£21.24° 43833+14.14° 1151.67+34.03
Triglyceride 1 week 2 week 4 week
N 1246+057° 9.79+0.55" 17.05£0.32°
NM 1098+0.19°  7.94+0.36° 13.86+0.70°
HC 25.07+£1.14*  1065+0.69° 19.42+0.95%
HCL 24114092  10.07+051° 18.97+0.80°
HCM 2098+106°  9.33+095®°  1893+097°
HCH 2388+054"  898+089"°  14.88+0.32°
Total cholesterol 1 week 2 week 4 week
N 11.05£177°  1038+1.04°  1358+561°
NM 11.36+1.32°  12.20+0.22° 1355+1.33°
HC 51.99+101* 50.46+0.79° 47.27+4.32°
HCL 52.20+1.87*° 4891+194° 4847+3.14°
HCM 5436+11.65° 49.92+0.94° 50.80+1.57
HCH 52.82+123%  49.78+1.31° 51.47+0.46°

The experimental conditions are the same as Table 1.

N, NM values are mean*SE (n=5). HC, HCL, HCM, HCH
values are mean*SE (n=6).

Values within a column with different superscripts are sig—
nificantly different at p<0.05 by Tukey’s test.
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