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Abstract

Hypercholesterolemia is a main risk factor to develop cardiovascular disease, a major cause of
death in Korea currently. Dietary factors which shows hypocholesterolemic effect have been reported,
which includes plant proteins, unsaturated fatty acids, milk, calcium, flavonoids. Numerous animal
and human studies confirmed the pronounced hypocholesterolemic effects of soluble dietary fiber,
such as psyllium husk, pectin, sodium alginate, guar gum. Several hypotheses have been proposed to
explain the hypocholesterolemic effect of dietary fiber, including binding of bile acids by fiber, in-
terference of lipid absorption and reduced hepatic cholesterol synthesis by propionate, a product of
soluble dietary fiber fermentation. Several other hypotheses have been proposed, and these hypotheses
are not mutually exclusive.
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Fig. 1. Overview of the metabolism of plasma lipopro-
teins.
Al, ATl B48, B100, C, and E represent the apoprote—-
ins that occur on the surface of the indicated lipopr-
oteins(Reference 6).
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Fig. 2. Metabolism of LDL(Reference 8).
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Fig. 3. Diagram of a model for the sterol-mediated regulation of HMG—CoA reductase and the LDL-receptor path—

way in animal cells.

(1) Cholesterol enters the system by synthesis in situ, (2) reductase activity is subject to feedback inhibition by nonsterol
products of the metabolism of mevalonic acid (3) by receptor-independent uptake of lipoprotein, (4) receptor-mediated
uptake of lipoproteins, (5) reductase activity is regulated by short—term activation—inactivation, by induction-repression,
and by changes in the rate of degradation of the enzyme, (6) The activity of LDL receptor pathway is regulated, via
the regulatory pool, probably by induction-repression of the synthesis of LDL receptors. (Reference 9)

3l 4l meke] glzbolr}t & 49l LCAT(lecithin
cholesterol acyltransferase)d] 2}8-0 2 dA3} 2%
o] g aEHEL dlaH 235t 24F o2 F
42l AZ A=) LCATE apo A-L, I, IV, apo
C-To 93 &Al31= ] lecithin®] 29 9ol gl &
ERAAEE ZH2H 89 -OHV 2 uhgto gy
lysolecithin® ZFHAHE 2822 YAt 7%
< @33tk HDLY 13§ 24, &, SH2HEY o
%% (reverse cholesterol transport)-& 344 AlAbal
Fo] it Wl a4-& T oFA Ho dxzosy
H e g a8 ES -$utete AL 2z gl
= 99 FH2HES AASE F2 o] ok a8
A LEZALZRE AAY FHAEHELS o2 S
dhE o] At o2 Ashso] o] 45} 12} Al
Ed2HE ¥ HDLYE 2ol LDLE FollA] £&
24 £ 5 e o] A& HDLS] LCATH 2] 3 o2l 2
39 dF 2] o2 AW (VLDL, IDL, LDL)
2.2 ke 7] gol, o] A& A Fe 9l= CETP
(cholestryl ester transfer protein)$} =h&-ll 2]k} o}
24 CETPY] &40] 2 S8 94743l 49 &

go] ¥om, CETP 8X4¢] ¥& T2e A% 4%
o], £7], 7} ol Ae.

Alo|Mfel Z2EE MR

Alo]A-5-of 3t Aol 24 A 7] Trowell $(10)2
AN Eo o3 FhRAHA e AR GRS
lignin'e]2t 2 3t9] 2™, Gordon(11) ‘A7 ol A A3}
HR] o e £ = FAHAY HAXY
E AR 2E AESHAEY A=tz stk A
o] A4 E8 AR Tz Wl 24 44
4l pectin, gums, mucilages, M ZF ttFFo} B-44
2l cellulose, ¥ hemicellulose, lignin&. 2 {4
o, &8 @d A P iFAE o Aog Jeht gf
ok gk o 2 £4-4 Aol 44 Aol frel
w3 B4l o] A gel& FAste AAe] o] AA
22(10) A F BB AHA) 72 dF AHFE 3
2AA AFAE 2898 5 9129 (12), gastric emp-
tying?) A4, 252 AFAL 9% 2 FFIA
288 7P 2. 24 glucose F55 AH3HAF| I FAl



362 7433

W39 M EAE 7FA A "k(13). 244 4]o)A
-+ bulking effect’} Z 22 w4 &9 B4A L A}
AlA MY 44 4 FAE Z7MA7 2 g g o
A4E TR L2 AAE-S FerHd). £8,
Aol df7t 714 ol 2L FaAEL FLole
2 F4-F AsA7 2 iiRE 2A389(15) SAAA
3% e AR HuFEgcl16).

Aol dfrel A#7t A H A A ot &3}
Z o] 2} Burkit®} Trowell(17)2] 7} o)) 2 Al A9 =t
ZE 87 AEY olFd-gol H& AT E 19704
AHE] Aol d -] F5ol B FAL 7HAgRT A
o] o] EH 28l E A3} 3l 7](18-25), guinea
pig(26), hamster(27), £7](28) 59 EAE L 53
of ZAlE o)A gt HEEe AFEo] FFE A4
22 PP v = U e fdo] IJE A
oo 2 Alojo F¥ A8 S(0.1~1%)2 H718A ch-
olic acid& A7}3le] ZH2HEHFE FEIVE
g}, Table 164 B ule} o] cellulosest 22
B84 Aol fe EH2HE S J3¢S 9H3A
B Zelo] FH2HE BEE FUHA )& A 3o] 9l
$1.2.9(19,21,23), pectin(19,26), guar gums(19), sodium
alginate(20,21) - 84 Alo]d-fo] ZH2HE A
AT A AR Aol fo 257, AT 43
717L, AR EES R 98 S we} ook 95

- 594

veliglch =3 44 Ao df= AR 8 24
2HE 35 v} 7 FHAHE TR A% 9%
o)zl Ao 2 veht o) Waba ZhdA FH2HE A
stasprt gk 2dsA Yehts 22 o giti(Table
1). o)A o) Hr1E FAFHY FH AR
Aupel 25729} oF9] Aolo) W AR Foldr)
Al E B ZH2HE 212t AT
A N T S s E2 A2 A0 w8 8
A & ZH2HE FE9 34 5473 8UA LDL-
Y29 S FF5 97354 HDL-ZH 2 & 5
£ Ak AL Aol H Rt FH2HE AL 1)
e QgL olssted Efol ol AFAA L o
FEo wtad 3 EHAHEF Moo} A AL T4
A Aol Adf+= 24 & FH2HE9 LDL-EH2H E
%2 Y33 HDL-EH2H & vtz 2 yvHw
slth. &, Indira®} Kurup(24)-2 F-Ze2HE Aol
blackgram © 2 %-¥] 3~%3} NDF(neutral detergent fi-
ber)& H7Hst A5, ¥4 F g9 26E 9 VLDL-3
LDL-Z3#| 2= 32 3128 whd, HDL- 8 &8 &2
Z7Vslg]om, Ney 5-(29)2 3 F oA ZZH2HE 4]
o] o)) A7} oat fiber7} cellulose W7ol Hl&) VLDL-
7} LDL-Ed &8 &8 74 A7) ubd, HDL-Z-# & H)
22 Z/MNAYE 2 A3 0% &0y
29 %9 4371 AF NN HDL-EH 28 E F25

Table 1. Effect of dietary fiber on blood and liver cholesterol levels in animals

. Dietary | Dietary | jgCholesterol(%)
Fiber source(%) Animal Duration cholesterol |cholic acid olesterot Reference
(weeks) (%) (%) Plasma Liver
Polydextrose 6 —10.8 —85
18
Carragenan 6 SD. 8 —11.1 —14.7
Cellulose 5 +17.6
Pectin 5 SD. 4 —25.8 1o
Guar gum 5 (diabetic) —185
Polydextrose 5 —24.4
Sodium alginate 10 -9.1 —28.0
1 20
Cellulose 10 SD. 4 —-7.2 —33.0
Sodiumn alginate 10 1.0 —25.3 —0.1
21
Cellulose 10 S.D. 4 1.0 —29 +64
Chitin 40 —359 | —376
22
Chitosan 40 SD. 4 —14.3 —26.0
Cellulose 8.0 +8.6 —38
23
Pectin 8.0 SD. 4 -31.0 0
Blackgram _
neutral detergent fiber 30 SD 4 20 05 543 2%
Blackgram s _
acid detergent fiber | ' 20 05 146
ili . —4.3 +6.2
§$§2te ?Z Wistar 6 gi —175 | -89 %
Pectin 2.5 | Hartly guinea pig 4 0.25 —25.8 —574 26
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Table 2. Effect of food sources high in dietary fiber on blood and liver cholesterol levels in animals

. Dietary | Dietary | JCholesterol(96)
Fiber source(96) Animal |Purationcholeste- | cholic oo | Liver | Reference
(%) (%)

Cellulose 5 +23.1
Rice bran 21.5 +3.9
Korean cabbage 20.4 +14.6
Radish 20.5 SD. 4 +4.0 33
Apple 37.8 +6.7
Sea weed(Laver) 12.8 —8.1
Sea tangle 179 +21.8
Brown rice 72.3 0.7 +13.2 +32.8
Barley 72.3 0.7 +2.6 —14.8
‘Wheat 72.3 S.D. 5 0.7 +13.9 +42.6 e
Wheat flour 72.3 0.7 +23.1 +9.8
Wheat flour noodle 50 —8.8 —3.8
%%Zt élglx(rwrﬁgggle containing SD. 4 —88 +2.2 37
WS%%)? lfll,xocukl;v xﬁzg(gle containing | g, 0 +1.9
Mustard leaf 2 sD 5 1.0 0.25 —12.0 —10.2 38
Mustard leaf 4 o 1.0 0.25 —26.8 —10.8
Defatted pine pollen 2 05 —79
Pine pollen 2 SD. 6 0.5 —83 39
Sea tangle 14.0 sS.D. —13.7
Sea mustard 175 |(Diabetic)| © —32 34
Agar agar 11.2 —13.1
Pectin , 7 —33
Buck wheat 5.0 0.12 —14.8 —24.3
Rutin 0.25 S.D. 4 —14.6 —7.5 40
Oat bran 30 —1.7 —-7.7
Wheat bran 21 S-D. 4 +8.6 —77 23
Collulose 19 3 ~71 | -49
Defatted rice bran 35 3 —15.5 —184
Defatted rice bran B | Soden |3 3 ~119 | —147 | o
Rice bran 437 | Hamster 3 214 | —243
Rice bran 32.8 3 —15.5 —8.0
Rice bran 109 3 —83 —3.4
Non heated oat bran 15 —14.3
Non heated oat bran 30 Wistar 4 —333 41
Baked oat bran 30 —23.8
Processed oat hull 5 1.0 —184 —15.2
Processed oat hull 10 0.9 —27.1 —8.3
Processed oat hull 15 0.9 —41 —44
Coated oat hull 5 1.0 —6.8 —49
Coated oat hull 10 S.D. 6 0.9 —26.7 —53 42
Coated oat hull 15 0.9 —16.7 —35
Bleached oat hull 5 1.0 —9.1 —88
Bleached oat hull 10 0.9 —15 —14
Bleached oat hull 15 0.9 +19.7 +10.6
Corn bran 6.7 1.0 0.2 =5 —9
Guar gum 7.1 1.0 0.2 —20 —23
Oat bran 38.2 1.0 0.2 —7 —19
Oat gum 8.0 1.0 0.2 —23 —55
Pectin 10.0 SD. 10 1.0 0.2 —18 =25 43
Psyllium 6.8 1.0 0.2 —34 —53
Rice bran 21.4 1.0 0.2 +9 +16
Soybean fiber 8.0 1.0 0.2 —11 +19
‘Wheat bran 14.1 1.0 0.2 +7 —2
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Fig. 4. Correlation of mean changes caused by viscous(closed circles) and nonviscous(open circles) fiber in serum
cholesterol with those in fecal bile acids(left panel) and total steroids(Reference 58).
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