BEESEBEE26( 13~20, 1993
Korean | Nutrition 26(1)  13~20, 1993

7Zre] #5871 BH 9 Cholesterol Uil H X+ B&

2% - R - AT AR AEET - A4

Effects of Mustard Leaf(Brassica Juncea) on Cholesterol Metabolism in Rats
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ABSTRACT

To investigate the effects mustard leaf(Brassica Juncea) on cholesterol metabolism, male Spra-
gue Dawley rats were fed semipurified diets containing 2% or 4% mustard leaf with or without
cholesterol for 5 weeks.

Plasma cholesterol content decreased significantly by feeding 4% mustard leaf in rats fed
1% cholesterol in the diet. In addition. HDL-cholesterol increased slightly by the feeding
of mustard leaf, resulting in a significant increase in the HDL-cholesterol/total cholesterol
ratio and a reduction of atherosclerotic index. However, levels of plasma lipids were not influen-
ced by mustard leaf in rats fed cholesterol-free diet.

The contents of all classes of lipid in liver increased by dietary cholesterol. Of the liver
lipids, triglyceride and cholesteryl ester were accumulated most, showing a fatty liver syndrome.
Supplementation of mustard leaf to cholesterol-containing diet resulted in a slight decrease
in neutral lipid contents of liver.

Fecal cholesterol excretion was higher by more than 2.7 and 3.3-fold in rats fed 2 and
4% mustard leaf than in control rats fed cholesterol. Similar trends were found in fecal bile
salt excretion ; rats fed 2 and 4% mustard leaf excreted more bile salts by more than 1.5
and 2% than those fed control diet containing cholesterol.

In summary, mustard leaf may have an antiatherogenic effect of reducing plasma cholesterol
level and increasing HDL-cholesterol level. The plasma cholesterol lowering effect of mustard
leaf is suggested to be due, at least in part, to increase in fecal excretion of cholesterol and
bile acids.

KEY WORDS : mustard leaf * lipid content - cholesterol content - hypercholesterolemia - fecal
cholesterol - fecal bile acid.
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Table 1. Compositions of experimental diets (%)

Group!
. B BM2 BC BCM2 BCM4

Ingredient

Casein 22 22 22 22 22
Sucrose 10 10 10 10 10
Corn oil 1 1 1 1 1
Shortening 9 9 9 9 9
Mineral? 4 4 4 4 4
Vitarmnin? 1 1 1 1 1

Choline bitarrate 0.15  0.15 0.15 0.15 0.15

Corn starch 52.85 50.85 51.6 496 47.6
Na-cholate — — 025 025 025
Cholesterol — — 1 1 1
Mustard leaf® — 2 - 2 4

!Group abbreviations : B ; Basal diet, BM2 ; Basal+2
% Mustard leaf, BC : Basal+ Cholesterol, BCM2 ;
Basal+ Cholesterol +2% Mustard leaf, BCM4 ; Ba-
sal+ Cholesterol+4% Mustard leaf

?Bieri, ].G., G.5. Stoewsand, G.N. Briggs, RW. Philips,
J.C. Woodard and JJ. Knapka. 1977. Report of the
American Insdtute of Numidon Ad. Hoc. Committee
on Standards for Nueritional Studies. J. Nutr., 107 :
1340-1348.

5Fresh Dolsan mustard leaf was freeze-dried and
ground before added to diet.
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Table 2. Concentrations of plasma cholesterol in rats fed the experimental diets!

Total cholesterol (A)

Free cholesterol

Cholesteryl ester(B)  Cholesteryl ester rato

Group? (mg/dl) (mg/dl) (mg/dl) [B/ALX 100
B 55.9+ 3.5 104+ 1.17 455+ 2.82 814% 112
BM2 501+ 4.7 10,0+ 142 401+ 35.8° 80.41 0.9°
BC 1174 7.1¢ 19.5% 1.7¢ 97.9% 6.0° 85.4+ 1.0%
BCM2 108.8+ 18.75¢ 16.0+ 2.7b¢ 87.9+ 11,1b¢ 84.8+1.1bc
BCM4 859+ 6.9b 11.2+ 142 747+ 5.8b 87.1£ 1.1¢

'Means in the same column sharing a common superseript letter(s) are not significandy different(p>>0.05).
2Group abbreviations : B ; Basal diet, BM2 ; Basal+2% Mustard leaf, BC ; Basal+ Cholesterol, BCM2 ; Ba-
sal+ Cholesterol+2% Mustard leaf, BCM4 ; Basal+ Cholesterol4+4 % Mustard leal
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Table 3. Concentrations of HDL- and B-Lipoprotein-cholesterol in plasma of rats fed the experimental

diets!
HDL-cholesterol HDL-cholesterol B-Lipoprotein-cholesterol Atherosclerotic
Group® ) .
(mg/dl) ratio® (mg/dl) index*

B $8.8% 8.2b 70.0% 5.4¢ 17.1% 3.7a 0.47+0.12%
BM2 37.9+ 1.5b 76.7£6.0° 12.9+ 3.92 0.34%0.10%
BC 17.1+2.32 122422 103.5+ 8.5b 7.91+ 1.36¢
BCM2 18.1+2.0* 18.6+ 9.94 8524 12.8bc 4.84+0.79b
BCM4 21.3%1.82 25.5+ 2.9 64.6% 7.2° 3.161 0.52°

'Means in the same column sharing a common superscript letter(s) are not significandy different(p>>0,05).
2Group abbreviations : B ; Basal diet, BM2 ; Basal+ 2% Mustard leaf, BC ; Basal+ Cholesterol, BCM2 ; Ba-
sal+ Cholesterol+2 % Mustard leaf, BCM4 ; Basal+ Cholesterol+ 4% Mustard leaf

$(HDL-cholesterol/Total cholesterol) X 100

4(Total cholesterol-HDL-cholesterol)/HDL-cholesterol
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Table 4. Concentradons of wiglyceride and phospho-
lipid in plasma of rats fed the experimental

diets!
Triglyceride Phospholipid
Group?
(mg/dl) (mg/dl)
B 93.4+ 14,70 117.5+ 7.3
BM2 85.0% 12.5% 115.1+ 8.64¢
BC 69.3% 7.2 92.8+ 3,62
BCM2 56.8% 3.82 91.4%8.52
BCM4 67.5+10.3% 91.9+ 4.9

"Means in the same column sharing a common super-
script letter(s) are not significantly different(p>0.05).
2Group abbreviations : B ; Basal diet, BM2 ; Basal+2
% Mustard leaf, BC ; Basal+ Cholesterol, BCM2 ;
Basal+ Cholesterol+2% Mustard leaf, BCM4 ; Ba-

sal+ Cholesterol+4 % Mustard leal
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Table 5. Contents of total cholesterol, free cholesterol, cholesteryl ester, niglyceride and phospholipid in
liver of rats fed the experimental diets(mg/g)!

Total Free

Group® cholesterol cholesterol CE TG? PL? Toual lipid
B 3.762 1.682 2.082 16.842 14.38* 85.08
+0.19 +0.11 +0.23 +2.08% +0.71 21
BM2 3.342 1.882 1.962 12.772 15.532 2942
+0.28 +0.16 £0.29 +1.49 £1.67 +24
BC 88.27b 4.00b 54.270 69.41% 21.89b 129.6°
+2.79 +0.51 £ 2.49 +9.64 +1.60 t12.4
BCM2 34.35P 5.26¢ 29.09% 66.120 24,790 125.20
+4.90 *0.59 +474 +7.21 +2.40 £11.2
BCM4 34,150 5.89b $0.27° 67.870 21.28b 122.8b
+5.80 +0.52 £ 3.50 +14.95 I 2.47 * 20.5

IMeans in the same column sharing a common superscript letter(s) are not significanty different(p>0.05).
*Group abbreviadons : B ; Basal diet, BM2 ; Basal+2% Mustard leaf, BC ; Basal+ Cholesterol, BCM2 ; Ba-
sal+ Cholesterol+ 2% Mustard leaf, BCM4 ; Basal+ Cholestcrol+4 % Mustard leaf

3 Abbreviation

CE : cholesteryl ester, TG § triglyceride, PL ; phospholipid
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Table 6. Fecal steroid excretion in rats fed the experi-
mental diets(mg/day/kg)!

Group
X B BM2 BC BCM2 BCM4
Fecal steroid
Cholesterol 3.03 3.10 39.62 107.06 129.91

Bile acid 1.25 150 6.25 9.87 14.96

!Group abbreviations : B ; Basal diet, BM2 ; Basal+2

% Mustard leaf, BC ; Basal+ Cholesterol, BCM2 ;
Basal4 Cholesterol +2% Mustard leaf, BCM4 ; Ba-
sal+ Cholesterol+4% Mustard leaf
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