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Effect of Broccoli Sprouts on Cholesterol-lowering and
Anti-obesity Effects in Rats Fed High Fat Diet
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Abstract

This study was conducted to investigate the cholesterol lowering and anti—obesity effects of an ethanol extract
of broccoli sprouts (BS) in rats fed high fat diet. Male Sprague-Dawley rats weighing 150~155 g, were divided
into 6 groups; a normal diet group (ND), a high fat diet group (HFD), a normal diet and BS with 200 mg/kg
treated group (ND-BSL), a normal diet and BS with 400 mg/kg treated group (ND-BSH), a high fat diet and
BS with 200 mg/kg treated group (HFD-BSL), and a high fat diet and BS with 400 mg/kg treated group
(HFD-BSH). The body weight gain and mesenteric adipose tissue weight were increased by high fat diet, but
gradually decreased to the corresponding level of ND group after administration of BS extract. The liver and
epididymal adipose tissue weights of HFD group were the highest among the six groups, although the difference
was not significant. Food intake was lower in high fat diet groups compared with normal diet groups. The
serum ALT and AST activities that were elevated by the high fat diet were significantly decreased after BS
administration. Levels of serum total cholesterol, LDL-cholesterol, triglyceride and the atherogenic index tended
to be decrease in the BS administered groups compared with HFD group. However, HDL-cholesterol level in
serum decreased in HFD group and markedly increased in BS administered groups. There were no differences
in the contents of serum triglyceride, LDL-cholesterol and HDL-cholesterol between normal diet groups. Levels
of total cholesterol and triglyceride in liver and adipose tissues were also lower in BS administrated groups
than in HFD group. The activities of heparin-releasable lipoprotein lipase (HR-LPL) and total-extractable LPL
(TE-LPL) in adipose tissue were increased in HFD group compared with the BS administered groups, but those
of the ND-BSL group and ND-BSH group were similar to ND group. These results suggest that BS ethanol
extract may exert cholesterol-lowering effect and potentially reduce lipid storage.
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Table 1. Experimental design

Groups Diet composition

ND" Normal diet

HFD? High fat diet
ND-BSL Normal diet+BSL”
ND-BSH Normal diet+BSH?
HFD-BSL High fat diet+BSL
HFD-BSH High fat diet+BSH

"Modified AIN-93 diet (30).

“HFD (high fat diet): purified lard (Daegyoung O & T Co.,
Korea) fat, 100%.

HFED diet: carbohydrate, 44.0%; fat, 39.1%; protein, 16.9%.
YBSL: Broccoli sprouts ethanol extract 200 mg/kg of b.w./day.
YBSH: Broccoli sprouts ethanol extract 400 mg/kg of b.w./day.
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Table 2. Composition of experimental diet (g/kg)
Diet composition Normal diet High fat diet
Casein 200.0 200.0
L-methionine 3.0 3.0
Corn starh 550.0 400.0
Sucrose 100.0 100.0
Lard 50.0 200.0
Cellulose 50.0 50.0
Vitamin mixture (AIN 93)" 35.0 35.0
Mineral mixture (AIN 93)? 10.0 10.0
Choline bitartate 2.0 2.0
Energy (kcal) 3850 4600
Fat energy (%) 11.7 39.1

12 AIN-93-MX mineral mixture and AIN-93-VX vitamin mix-
ture (30).
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Table 3. Changes in body weight gain, food intake and food efficiency ratio of rats fed normal and high fat diet containing

the ethanol extract of broccoli sprouts

Groups" Body weight gain (g/day) Food intake (g/day) Energy intake (kcal/day) FER”
ND 467+0.527" 21.42+0.52* 82.47+6.20™ 0.22+0.02°
HFD 5.88+0.79" 16.6340.76" 76.49+5.10 0.3540.02°

ND-BSL 4.65+0.34° 20.53+0.48" 79.04+9.01 0.234+0.03"

ND-BSH 4.72+0.41° 20.13+0.65" 77.50+4.28 0.23+0.01°

HFD-BSL 5.63+0.46 17.01+0.34 78.25+841 0.3340.04°
HFD-BSH 4.74+1.50° 17.29+0.48" 79.54+2.76 0.27+0.02"

USee the legend of Table 1.

YFER (food efficiency ratio): weight gain (g/day)/ food intake (g/day).

YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey’s test.

INS: not significantly different among groups.
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Table 4. Changes in liver and adipose tissue weights of rats
fed normal and high fat diet containing the ethanol extract
of broccoli sprouts (g/100 g body wt.)

D . Epididymal Mesenteric

Groups Liver AT AT
ND 240401179 3554024  229+0.26"
HFD 3.32+0.12 6.07+0.34° 497+0.31
ND-BSL 2.66+0.14 4.65+0.25" 2.30+0.22
ND-BSH 2.61+0.19 3.79+0.25" 2.42+0.23
HFD-BSL 3.04+0.15 505+032"  410+0.32°
HFD-BSH 2.81+0.14 476-+0.28" 291+0.22°

USee the legend of Table 1.

?)ATI adipose tissue.

YThe results are mean+SE for 6 rats in each group.

A_”NSS not significantly different among groups.

PValues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey’s
test.
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Table 5. Activities of ALT, AST and ALP in serum of rats
fed normal and high fat diet containing the ethanol extract

of broccoli sprouts (U/L)
Groups" ALT AST ALP

ND 38.20+3587"  91.83+854°  44.93+2.47NY
HFD 56.13+4.22*  135.85+10.01* 50.53+2.89
ND-BSL 39504299  10151+584" 46.80+2.15
ND-BSH  3833+350° 9426+755°  46.12+2.09
HFD-BSL  50.41+4.12" 111.27+6.22° 4959+2.31
HFD-BSH  3552+2.87" 99.10+6.05"  35.03+£2.88

USee the legend of Table 1.

?)The results are mean*+SE for 6 rats in each group.

YValues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey's
test.

NS: not significantly different among groups.
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Table 6. Contents of triglyceride and total cholesterol in se—
rum of rats fed normal and high fat diet containing the etha-

nol extract of broccoli sprouts (mg/dL)
Groups” Triglyceride Total cholesterol
ND 95.67+9.887™ 97.02+6.76"
HFD 121.83+4.42° 125.52+7.01°
ND-BSL 92.17+6.15" 85.67+6.57°
ND-BSH 04.84+3.42 87.86+5.89"
HFD-BSL 122.29+5.87" 119.54+5.59
HFD-BSH 99.33+7.38" 99.83+5.66"

USee the legend of Table 1.

?)The results are mean*+SE for 6 rats in each group.

YValues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey's
test.
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Table 7. Contents of LDL-cholesterol, and HDL-cholesterol, atherogenic index (AI) and cardiac risk factor (CRF) in serum

of rats fed normal and high fat diet containing the ethanol extract of broccoli sprouts (mg/dL)
Groupsl) LDL-cholesterol” HDL-cholesterol AP CRF?

ND 50.52+3.56”" 92.52+4.93" 0.49+0.02" 0.99+0.05"

HFD 68.57+2.85" 73.83+5.05" 0.62+0.03" 1.2440.05°
ND-BSL 4943+3.17" 82.67+4.28" 0.48+0.02 1.00+0.04°
ND-BSH 49.82+2.84° 83.83+4.84" 0.48+0.02" 1.04+0.05°
HFD-BSL 49.50+2.99 85.67+4.32" 0.50+0.02" 1.0240.068°
HFD-BSH 47.26+3.15" 86.83+4.41" 0.49+0.01" 1.06+0.03°

USee the legend of Table 1.

JLDL cholesterol={total cholesterol— (HDL-cholesterol — triglyceride/ 5)}.
YAl (atherogenic index)= (total cholesterol—HDL-cholesterol)/ HDL-cholesterol.

f)CRF (cardiac risk factor)
“The results are mean+SE for 6 rats in each group.

=total cholesterol/ HDL-cholesterol.

9Values with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's test.
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Table 8. Contents of triglyceride and total cholesterol in liver

of rats fed normal and high fat diet containing the ethanol
extract of broccoli sprouts (mg/g, wet weight)

Groups” Triglyceride Total cholesterol
ND 10.79+0.637* 873+051"
HFD 15.84+0.85° 13.63+0.89"
ND-BSL 10.69+0.65" 7.63+0.53"
ND-BSH 10.44+0.61" 7.40+0.55
HFD-BSL 13.89+0.74 8.72+0.82"
HFD-BSH 13.58+0.65" 8.65+0.54"

USee the legend of Table 1.

?)The results are mean*+SE for 6 rats in each group.

YValues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey's
test.
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Table 9. Contents of triglyceride and total cholesterol in adipose tissues of rats fed normal and high fat diet containing the
(mg/g, wet weight)

ethanol extract of broccoli sprouts

Epididymal AT?

Mesenteric AT

R
Groups Triglyceride Total cholesterol Triglyceride Total cholesterol
ND 79.94+4.21% 18.02+£0.95 39.36+2.31° 15.39+£0.91%
HFD 98.92+4.78" 24.61+1.31° 57.29+2.64* 17.07+1.02°
ND-BSL 75.94+4.30° 21.75+1.03" 40.03+2.11° 15.33+0.82"
ND-BSH 76.62+2.24" 21.16+1.18" 41.06+2.43° 12.39+0.53"
HFD-BSL 78.61+4.21° 22.55+1.08° 51.62+2.54" 11.75+0.71
HFD-BSH 77.39+4.15" 22.69+1.16* 50.72+2.43™ 11.61+0.74°

USee the legend of Table 1.
?)ATZ adipose tissue.
PThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's test.
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Table 10. HR-LPL and TE-LPL activities in adipose tissues of rats fed normal and high fat diet containing the ethanol extract

of broccoli sprouts (Units/g)
Groups” Epididymal AT? Mesenteric AT
HR-LPL TE-LPL HR-LPL TE-LPL
ND 8.12+1.677% 14.63+1.40° 3.01£0.98" 7.46+1.53"

HFD 1451+1.86 24.47+2.01° 5.36+1.59 1051+1.63"
ND-BSL 8.95+1.74 18.26+1.58" 2.81+0.48" 7.07£1.56
ND-BSH 857+1.55" 17.65+1.00° 2.89+0.64 7.28+41.74

HFD-BSL 11.01+£1.36™ 21.50+1.86" 4.2240.72" 9.83+1.54
HFD-BSH 9.25+1.50° 18.80+2.84° 3.15+0.34% 8.07+1.13

See the legend of Table 1.
IAT: adipose tissue.
YThe results are mean+SE for 6 rats in each group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey’s test.
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