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Cholesterol Lowering Effect of Soybean Lipophilic Proteins Associated with
Phospholipids in Rat
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ABSTRACT

Recently, a group of lipophilic proteins (LP) associated with lecithin (phospholipids)
was fractionated from soy protein isolate (SPI) by newly developed methods of acid-
precipitation. LP was found a major component of SPI and comprises about 30% of
the total proteins. In this study, we examined effect of LP on plasma concentration of
cholesterol and triacylglycerol to clarify whether LP exerts hypocholesterolemic
action as observed in SPI. Five-week-old male Sprague-Dawley rats were fed diets
containing casein, LP and its partial hydrolysate, LP-peptide or SPI as a protein
source. The plasma levels of cholesterol and triacylglycerol were lower in the rats fed
either LP, LP-peptide or SPI diet than in the rat fed casein diet. The lowering effect
is greater in the rat fed LP-peptide than in the rat fed LP itself. The fecal bile acids
and total lipids excretion did not differ significantly among the groups. Therefore, it
can be considered that LP-peptide as well as LP itself modifies lipid metabolism
directly and affect the plasma cholesterol and triacylglycerol levels. However, the
expression of liver HMG-CoA reductase, Cholesterol 7«-hydroxylase (CYP7A1l) and
LDL receptor mRNA did not differ significantly among dietary groups. Soy Protein
Research, Japan 10, 83-87, 2007.

Key words : lipophilic proteins, soy protein isolate, hypocholesterolemic action, bile
acids, triacyl glycerol, rat
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Table 1. Chemical composition of LP and LP-peptide

Ingredient LP LP-peptide
g/kg

Protein 797.7 743.5

Lipids 784 1054

Sugar 279 29.3

Moisture 54.4 26.0

Ash 41.6 95.8

Table 2. Experimental diets

Casein LP  LP-Peptide SPI
Casein 20 10 10 10
LP 10
LP-Peptide 10.7
SPI 10
Sucrose 10 10 10 10
a-Cornstarch 13.2 132 13.2 13.2
p-Cornstarch 394 394 38.7 394
Soybean oil 7 7 7 7
Vitamin (AIN93) 1 1 1 1
Mineral (AIN93G) 3.5 3.5 3.5 3.5
Cellulose 5 5 5 5
Choline bitartrate  0.25  0.25 0.25 0.25
Cholesterol 0.5 0.5 0.5 0.5

Sodium cholate 0.13 0.13 0.13 0.13
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HMG-CoA reductase, Cholesterol 7a-hydroxylase
(CYP7A1) # & ULDL receptor mMRNAFIR £ DHIE
BRELRAE LTI Z BT A T A AR ThiEL, £002¢g
25 AGPCi#: (Acid Guanidinium-Phenol-Chloroform
%) ICX DRNAZFR L7z, KBEETFOmRNADSE
HaEld) 7 vy 4 LPCRETHK D, Actin mRNAE T
e L L7z, w794 ~v—ty FELUTIRT.
[-actin;
5-CTACAATGAGCTGCGTGTGG-3' (sense),
5-ATGGCTACGTACATGGCTGG-3' (antisense),
HMG-CoA-Reductase;
5-TGTGCTGCTTTGGCTGTATGTCCG-3' (sense),
5-AATTGGACGACCCTCACGGCTTTC-3' (antisense),
CypT7al;
5-CTGTCATACCACAAAGTCTTATGTCA-3' (sense),
5-ATGCTTCTGTGTCCAAATGCC-3' (antisense),

Table 3. Body weight change and total food intake of
rats during the experiment

Body weight Total food
Diet Initial Final intake
&)
Casein 160£9 26723 285+34
LP 1607 276+21 316+27
LP-peptide 159+7 26324 296+33
SPI 159+9 277+17 327+28
Mean £SD, n=6

LDL-Recepter;
5-CCATCAAGGAGTGCAAGACCAACG-3' (sense),
5-AACCGGAAACCGCTGGGACATAG-3' (antisense).
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Table 4. Effects of dietary proteins on plasma cholesterol, triacylglycerol, p-lipoprotein, free fatty acids and

ketone body in rats

TCHO TG p-Lip FFA Ketone
mg/100mL mg/100mL mg/100mL #Eq pnmol/L
Casein 149+29° 83.2+27.5% 446 +77¢ 157429 72.5+20.8
LP 133+25% 70.5+17.6® 389+91*® 130+46 68.0+13.8
LP-Peptide 111+17° 58.5+13.3® 32458 165+31 99.8+43.2
SPI 111+20° 43.0+17.2° 308 +69° 153+26 111.0+404
Mean £SD, n=6
Table 5. Effects of dietary proteins on fecal bile acids and lipids excretion, and liver lipids in rats
Fecal Liver
Diet Dry weight total lipids bile acids Weight total lipids
g/day g/day pmol/day g g/tissue
Casein 1.44£0.13° 0.96+0.09° 45.6+6.2 13.7+2.3 0.60+0.25
LP 1.87+0.18 1.23+0.10° 50.1+6.3 129+1.2 0.46+0.07
LP-peptide 1.67+0.19® 1.03+£0.13* 49.1+5.1 12.2+1.7 0.52+0.13
SPI 1.83+0.21° 1.15+0.13* 48.6+8.0 12.7+1.0 0.50+0.08
Mean £SD, n=6
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Fig. 1. Correlation between fecal bile acids excretion
and plasma cholesterol concentration.

Table 6. Effects of dietary proteins on the expression
liver HMG CoA reductase, Cyp7al and LDL
receptor mRNA in rats

I:é\gfctca(i Cyp7al  LDL receptor
Casein 1.0£0.2 1.0+0.2 1.0£0.1
LP 0.9+0.1 1.4+0.2 1.0£0.0
LP-peptides  1.0£0.1 1.5+0.3 1.0+0.1
SPI 1.1+0.1 1.1+0.2 1.0+0.1
Mean £SD, n=6

%%, LP-peptide |2 {3 IHITBRPEMALENEH 13520 SNz
o7z (Table 5). 2 & A 5LP-peptideld, &9
EEWIZaL 27— W EHEH L Twb b D%
Z, ALATE— VTR REHEZRZL TR
HMG-CoA reductase &, Cholesterol 7a-hydroxylase
(CYP7A1) B X U'LDL receptor~D &%, Zh 6D
mRNAFHEZMET L 2 L THRE L7222, wiho
BB DAELETRD 5N D o7z (Table6).
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2727 AT, acyl-CoA oxidase mRNADIEH & )T
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KemENgE 4547 AB"E (LP; lipophilic proteins) (&, /iR Z/ZABHE (SPI) X hHr7zic
SE SN VIRERETABHE CSPIOB L 230% % 5 5. REFFETIX, LPOSREAHIIHT
BMEEHSPICT A28, LPBLULPE 707 7 — ¥ CEHOMAGHLIZLPXTF FE2F vk
W52, MABLUCEPOIRE LIETEREZ 5 L7z, SHEIOSDREET v MIZ20% 7 €1 »,
10%LP (10%LP+10% %€ 1 ), 10%LP-peptide (10.7%LP-peptide+10% % €1 ~), 10%SPI
(109%SPI+10% 7 €1 ) Ex 52 16HMEE L7z, ZOHHE10%LP, 10%LP-peptide, 10%SPI
FHEBAEA VAICHS, MFEIVATOIUEBLIOT NI TV 7) 20— VEPELS 27z,
%7z, LP-peptide EORNROTHLPEL ) K& o7z, —J7, BIHHN SN LB L BIRE, B
FOFHOBIEE SR IEVIZR SN G572, 2N S O FIZLPS X LP-peptide S EHEIFE AT
BT AR ERE LTS, L2 L, HMG-CoA reductase, Cholesterol 7«-hydroxylase
(CYP7A1) B & U'LDL receptor mMRNADHEH = I B R E(LITFEO SN h o 7.
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