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Abstract

This study was performed to investigate the effects of vegetable sprout powder on serum and adipose tissue
lipid metabolism in rats fed high~fat diet for 4 weeks for induction hyperlipidemic model rat. Weight-matched
male Sprague-Dawley rats were assigned to five groups according to dietary fat level (10% or 20% of diet
wt.) and mixture of vegetable sprout powder levels (5% or 10% 10% or 20% of diet wt.). Vegetable sprout
powder was the mixture of same amounts of dried barley, broccoli, rapeseed, alfalfa, radish, mustard, buckwheat
and brussels sprouts. Experimental groups were normal fat diet with 5% cellulose (NF-C), high fat diet without
fiber (HF-N), high fat diet with 5% cellulose (HF-C), HF-C diet with 5% vegetable sprout powder (HF-CSL),
and HF-C diet with 10% vegetable sprout powder (HF-CSH). The body weight of HF-N group increased
16% compared with the NF-C group, while it was decreased by 15% and 22% for HF-CSL group and HF-CSH
group, respectively. Fat mass and fat cell size of adipose tissue were lower in HF-CSL group and HF-CSH
group compared with HF-C group, and lower in HF-CSH group compared with HF-CSL group. Serum
triglyceride, total cholesterol and LDL-cholesterol contents were markedly decreased by vegetable sprout
powder containing diet, while the serum HDL-cholesterol and phospholipid contents were higher in vegetable
sprout powder containing diet in a dose-dependent manner. Leptin and insulin levels in serum showed a
decrease in HF-CSH group. Significantly increased contents of triglyceride, total cholesterol, LDL-cholesterol,
leptin and insulin in the serum of HF-N group were returned to normal or even below normal levels by feeding
10% vegetable sprout powder diet. The increased activities of NADP-malate dehydrogenase (ME), glucose—6—
phosphate dehydrogenase (G6PDH) and 6-phosphogluconate dehydrogenase (6PGDH) and lipoprotein lipase
(LPL) in adiposetissue by HF-N group were decreased to the activity of normal fat group by feeding vegetable
sprout powder in a dose-dependant manner. These results indicate that lipid metabolism in rats fed high~fat
diet was suppressed by feeding vegetable sprout powder.
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Table 1. Composition of experimental diet (g/kg diet)
. Experimental groupl)

Ingredients NF-C HF-N HF-C HF-CSL HF-CSH
Casein 200.0 200.0 200.0 200.0 200.0
L-cystine 1.8 1.8 1.8 1.8 1.8
Corn starch 501.2 451.2 401.2 351.2 301.2
Sucrose 100.0 100.0 100.0 100.0 100.0
Cellulose 50.0 - 50.0 50.0 50.0
Vegetable sprout powderZ) - - - 50.0 100.0
Lard 100.0 200.0 200.0 200.0 200.0
Mineral mix” 35.0 35.0 35.0 350 35.0
Vitamin mix” 10.2 10.0 10.0 10.0 10.0
Choline bitartrate 2.0 2.0 2.0 2.0 2.0
Energy (kJ/g) 17.20 20.13 19.28 18.45 17.62
% Energy from fat 21.87 37.41 39.07 40.80 42.74

UNF: Normal fat diet, HF: High fat diet, NF-C: Normal fat diet+5% of cellulose, HF-N: High fat diet+no fiber, HF-C: HF +5%
of cellulose, HF-CSL: HF +5% of cellulose+5% of vegetable sprout powder, HF-CSH: HF +5% of cellulose+10% of vegetable

sprout powder.

2)Vegetable sprout powder: mixtures of same amounts of dried barley sprout, broccoli sprout, rapeseed sprout, alfalfa sprout, radish
sprout, mustard sprout, buckwheat sprout and brussels sprout.
SYAIN-93-MX mineral mixture and AIN-93-VX vitamin mixture (21).
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Table 2. Changes in food intake, weight gain and food efficiency ratio of rats fed high-fat diet containing vegetable sprout

powder mixture for 4 weeks

Experimental group” Initial weight (g) Final weight (g) Weight gain (g/day) Food intake (g/day) FER?
NF-C 174.50+2.45% 336.83+11.07"" 5.76+0.33 21.51+0.46° 0.27+0.02°
HF-N 175.33+2.91 366.00+7.467 6.83+0.19° 17.92+0.13° 0.38:£0.01°
HF-C 174.33+2.84 347.33+14.16™ 6.16+£0.39" 17.34+0.98° 0.35+0.01
HF-CSL 174.83+3.95 337.00+10.22° 578+0.27° 15.78+0.39° 0.37+0.02°
HF-CSH 175.00+3.78 323.67+9.82° 5.33+0.30? 1521 +0.27° 0.34+0,02°

YSee the legend of Table 1.

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

3 The results are mean*SEM for 8 rats in each group.

“values with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's test.
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Table 3. Fat content and weight of epididymal adipose
tissue of rats fed high fat diet containing vegetable sprout
powder mixture for 4 weeks

Experimental Wt.

0.
group” (g/100 g carcass wt.) Fat (9¢)
NF-C 1.25+0.12°% 68.44+5.65°
HF-N 1.42+017° 80.26+7.54"
HF-C 1.33+0.10° 72.69+ 4,94
HF-CSL 0.97+0.20° 69.88 +6.98°
HF-CSH 0.91+0.06° 62.33+8.32°

YSee the legend of Table 1.

DThe results are mean®=SEM for 8 rats in each group.

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

NF-CTo] HF-CT-ol| ®| 3] Aupz2 o] FA R ohzt
At gz AstE 9l o= g A3 Artiss 5(35)9] <
FAE AP E FA AL Wl nARA] T F
olgt MA 9 A Garo] Z7h Askel fAbshel, LA
Ao]9} #8284 Alo]AFAE EAd FA3 & AR A
olZ} Wl AAW T JehAdcka srdch

AR ool FAstieE ByA Fakol F7Hd4
= Wb Pggel b 2o E delA QITheR). ¥
A E S SAYAE} o] ARAE 2717 23
Aupzz] ) LPL 4] F7hste] FAAWE a7} A%
Aoz Zrbskn Al FEok Z7h, felE A
AL Az ege f9lo] FrhEo FAAAW] ez
2}z A
(39,40). Mol AFaE A7behA] i Ao kE o
gt HF-NT-2 A5 v &o] B5-A 5915 2#] 3=
wRA 2R FAZ 7 Sobshgieh AFH A
e 4o 4RAZ R Q@D & AT
% A% %7k 7bg A9W HF-CSHTo] AW A4 Ga=
7t AL A Bodth

_1_4

&, HDL—=3|2H|

d3 & EZeAHE, LDL-Z2Ag|
£, 2R U BHAY Bt

FARA o] W A AL EREE 47 FI F 9
% %«*gzluot, WA, $EA2AE, HDL- 200 %

£ 432 Table 49} 7t}

=

Aol 4at HbA @x mAYgelwne Fol
3|

HP-Ce) U4 3 3403 $TALAE YL e

B
il
2
R
o
£
:lo
to o
Lo
RN

ol
M@
S
¥ o
L
kg
i

&

o
> "
0 =
&
=
%
2

Mx]m-,]. 2ZY2YE sc}al-
o] 7‘:}'—1—51 %iﬁ} *H”“zﬁi %EIH—%M A7F el mE o
e fodod Arlere] St g SR 2 FEH A
fI dhspel Astslalek, NP-Cst HP-C2 4l 04
7} Bl A vl #Heko] & HF-Ci°] ZAA @ =Z4
2~H|E jleko}l Zrlslgdct 84 Ao)Af4r)r EF 4
2H & §ekg U&= o]{-& Buhman 5(42)°] 44 4]
ol Ad-fart Al Aol FHl2vlE 2 frelxukalka HE
sto] ghgake] wiAd e S SAsh] W Eelela Bast
1o, Kaewprasert 5(43)2 23157 o4& 544 4]
Afras Wabde] WAt e Aks Auiake A s
HF FU2HE v2E 50 eyt 2 dTelAe
A5 dgkrlel AT A48 7] AE = ok
gk AR A EREE Qlste] A F FAA T
A2 ) LPLA ol3) AR F2 S
¢l chylomicron® VLDL®] &7} S215¢] v}e}
& Az AzhE o]z th(44).

% A3 g HF-NTo| o1& L&l u]3}ed
2 FEIN T, AR & EFEE AR FHE
. NF-C3el ¥ F dAd o] 7B &ghod,
HF-CSL¥3 HF-CSHT#& ®l&d 522 f2a7t
Aok YA E F& pRuAe) & Q13 A7) uby
o] 9 A2 XA P4 FHaR JF R ¥ uHYdE
ol(45), AN EFEE FAR A F QXA F=F FU)
= AL EFHEEe] AWt A &S AT Bt ope}

A 5 e AR Ak gl
43 F LDL-E&HE %2 HF-NT o] th& TEl
vl fojshA ok HF-CE& HF-NToll u]ste] &4
% LDL—i?ﬂ/\Eﬂi fﬂ-al:o] 71-/\3}.935_7_ HF—CSL:TL-T"P—‘- H]
53 7o olt). LDL-FH 2E 82 84 5 oA E9
FH U F 2P gol AA s, F2 Y e
%zﬂ_x:ﬁ]%—% 223le] 2wl A3E dox 4= gle] EulA
F2% 9Y¥AARE G A

RN Y
2 1
Nﬁ }E

QAR o

Table 4. Lipid profiles in serum of rat fed high fat diet containing vegetable sprout powder mixture for 4 weeks

(mg/dL)
Experimental groupl) Triglyceride Phospholipid Total cholesterol LDL-cholesterol HDL-cholesterol
NF-C 89.36:9.99% 302.34+20.11° 96.33+7.78° 37.234+4.95° 52.69+4.16%
HF-N 138.23+12.31° 231.29+18.36° 124.36+9.98° 61.23+5.43 42.23+3.23°
HF-C 101.26+10.43° 256.32 +14.22° 114.23+7.89° 51.23+4.36® 48.334:2.46°
HF-CSL 92.39+11.26™ 265.98+13.96° 101.23£6.78° 49.79+2.69° 56.89+5.21°
HF-CSH 85.64+8.97 299.87 +19.89° 92.33+£7.23° 32.33+3.79° 64.19+4.23

USee the legend of Table 1.
DThe results are mean=SEM for 8 rats in each group.

Values 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. Levels of insulin and leptin in serum of rats fed
high fat diet containing vegetable sprout powder mixture
for 4 weeks

Experimental group” Insulin (uM/mL)  Leptin (ng/mL)

NF-C 22,61 +2.167%% 4.34+056™
HF-N 36.34+1.58" 10.63+0.72°
HF-C 31.53+2.14" 9.24+0.61°
HF-CSL 30.34+1.87° 7.91+0.49°
HF-CSH 22.02+2.17° 6.31 £0.58

USee the legend of Table 1.

2The results are mean=SEM for 8 rats in each group.

Malues with different superscripts in the same column are
significantly different (p<0.05) between groups by Tukey’s
test.
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Table 6. Fat cell size of rats fed high fat diet containing

vegetable sprout powder mixture for 4 weeks
(pg/lipid/cell)

Fat cell size

Experimental groupl)

NF-C 0.69+0.057
HF-N 1.09+0.04°
HF-C 0.92+0.02°
HF-CSL 0.76£0.07"
HF-CSH 0.65+£0.04

USee the legend of Table 1.

IThe results are mean+SEM for 8 rats in each group.

values with different superscripts in the same column are
significantly different (p<0.03) between groups by Tukey’'s
test.
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Table 7. Activities of ME, 6PGDII and G6PDH in epididymal adipose tissue of rats fed high fat diet containing vegetable

sprout powder mixture for 4 weeks

(mmol/min/g protein)

Experimental group” ME 6PGDH G6PDH
NF-C 901.28+75.239% 745.43+99.83° 601.23£78.62"
HF-N 1,406.24+116.89° 1,089.31£227.43° 860.46 + 85,98
HF-C 1,326.71=102.96° 956.27+120.39° 741.29+89.69°
HF-CSL 1,026.03£126.17" 948.64+102.85% 742.96+97.23°
HF-CSH 859.23+89.23" 756.01 +98.26° 589.19+112.5°

USee the legend of Table 1.
YThe results are mean=SEM for 8 rats in each group.

Values 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. Activities of HR-LPL and TE-LPL in epididymal
adipose tissue of rats fed high fat diet containing vegetable

sprout powder mixture for 4 weeks (Unit/g)
Experimental group” HR-LPL? TE-LPLY
NF-C 2.99-+(.197% 15.46+1.09°
HF-N 5.98+0.36° 29,56+ 1.96°
HF-C 42140217 20.1342.02°
HF-CSL 3.99+0.38° 18.23+2.36™
HF-CSH 3.01+0.24° 15.02+1.95°

USee the legend of Table 1.

YHeparin-releasable (HR) LPL activity was measured in media
samples after incubation of epididymal adipose tissue frag-
ment with 5%103 units/L heparin for 45 min at 24°C.

3Total extractable (TE) LPL activity was measured in deoxy-
cholate extracts of epididymal adipose tissue.

“The results are mean+SEM for 8 rats in each group.

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