<5 >

J. KOREAN S0OC. FOOD NUTR.
15(2) 191~200 (1986)

BE ROl Toists BT

3] B’ ”

M R B
(1986. 4. 28 <+

Some Factors Affecting Lipid Metabolism

Hyun-Keun Nam

Kwang ju Health Junior College
(Received April 28, 1986)

Abstract

It is now generally accepted that individuals at increased risk for cardiovascular disease
may be identified by certain traits or habbits. The factors such as high blood pressure,
elevated blood cholestrol, age, sex and obesity are associated with increseaed frequency of
disease.

The blood cholesterol level lowering will decrease cardiovascular disease risk. The regression
of atherosclerosis can be achieved by lowering the level of circulating cholesterol. Those
things are connected with the quantity and quality of protein, fats, carbohydrates, especially
soluble and non-soluble fiber, magnesium and calcium.

The lipoprotein and lipid metabolism are connected with the lipid transport. The factors on
lipid absorption and blood serum lipid pattern of human are exist. The factors have a variety
of materials with different chemical and physical properties.

The soluble fiber diet make a low blood and liver lipids. Many kind of soluble fiber results
in a lowering of blood cholesterol and triglyceride levels., The cholesterol lowering effects of
dietery fiber may be a results of alterations of in intestinal handling of fats, hepatic meta-
bolism of fatty acid or triglyceride acid metabolism of lipoprotein.

It is investigated that the high density lipoprotein (HDL) is inversely related to coronary
artery disease. It has been postulated that HDL may be an important factor in cholesterol
efflux from the tissues, therby reducing the amount of cholesterol deposited there, Alterna-
tively, the HDL may pick up cholestyl ester and phospholipid during normal VLDL lipolysis in
the plasma.

The HDL levels are relatively insensitive to diet. At present time, the cause-and -diet

effect of HDL’s inverse relation to CHD remains unclear.
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Table 1. Cholesterol and triglycerid in rabbit serum fed with some fats and
Mg, Ca. Basal diet contained protein 68% (mg/d¢)

Cholesterol

Group Triglyceried

Total ester state free state
Control 135.4+1.3 98.6F1.6 43.97=1.2 54.740.9
S+Ca 185.3%=1.5 113.441.1 57.8+1.3 55.611.6
P+Ca 223.5+1.7 102.7+1.2 50.340.9 52.4+-1.3
Sy+Ca 151.7%£1.3 76.5+0.9 39.0%1.7 37.5+1.6
S+Mg 175.5%0.9 105.5+0.9 63.31-1.4 42.211.2
P+Mg 200.54+1.3 98.5-+1.2 64.11.6 34.47-1.1
Sy+Mg 145.3%+1.5 75.241.7 41.4+1.2 33.841.5
S+Ca+Mg 144.5+1. 113.74£1.4 68.241.7 45.53-0.9
P+Ca+Mg 123.740.9 90.511.2 58.81+1.4 31.741.2
Sy+Ca+Mg 123.5+1.4 84.741.5 46.6+0.9 38.141.7
Ca(l) 171.3+1.5 162.410.9 86.111.3 76.31-1.6
Ca® 146.44-1.3 141.5+0.8 72.2+£1.2 69.3%1.7
Ca(3) 27.7%2.5 22.5+1.7 13.341.9 9.241.2
Mg (D) 110.5+0.9 140.7:+1.2 84.8%1.3 55.940.9
Mg@ 109.5+1.2 135.641.0 88.441.4 47.2%£1.5
Mg(@3) 98.5+0.9 158.4+1.4 95.1%+1.7 37.541.3




194! o]

3+ HDL-2 a-lipoproteino] LDL-& B-lipopro-
teine]eg}z & 4 9lo.n a-lipoproteind]: pho-
spholipidst 7} el §f-de] glov wlad
¢kA sl delipidateA] 7] & 4~&4 "A proteing &
Al #c}.- 28y} LDLE heparine] v} manganese
ol 23le] AAHS o 7]ell&= cholesterolo] F4
Fole}h. (a+8)-lipoproteing &4+ A& phosp-
holipids} cholesterol?] ¢} 909 A Xx.o)c). 3™

kA o = lipoproteinel] o 4l pH7zF 27}
e 5 A g spole AAAA Q)
B 2go] FeiA He £ BYE 4o}
Al HJAxl, 282z soluble types}d membrane
typeE UF 9 o mE 424 lipoprotein
< AdE tete 9T g™

3] HDLe] 3te] 54§ A4 24 & .3
< HDLZ 4594 d33 53471 gl&e
& X" A Feeltk. & ultracentrifugationo)
85t HDLE FAl= oF 50% w3, 30% 4
A4, 20% FTH2HE, 5% EZEHAdrzm
Hel € A HAgloh. zelm A &5
aufe] 9] wlk 5:1, A EY free stated)h
ester stated] ¥l < 3: 1o}, HDL-E & 7}A
9 8zt 27E AR g.o5 HDL(d=1.063~
1.125/gme)8} HDLy(d=1.125~1.2109/m¢) 2 )
“Fu] HDL.= A3 60%, =9 40% = e ¢l
2 HDLye =t A9 55% AL sk g},
A eat 2y aeleleely ®), Zu2EE
free states} ester states}2] w7} HDLel] 9lo]
A o Frvb. HDLY) =fAL apo A-, apo A-
I7F go= HDLY 90% A= w¥AL o] &
™. apo A-13} apo A-T ¢ wl& 3: 10| apo
A-T1-&. Tangie ®ol& 93 glow] apo A-J
+ ZAAY 6% AE H4&Hc. VLDLY 34
apoproteingl apoprotein C= HDL =k#j @ 9] <k
5% AEo]th. Colt 2% 374419 =& pep-
tidesl <3 gl C-1, C-T, eC-M7F 9=k
Z Thinline peptides]l apoprotin D$} apoprotein
Es} ¢}, EL arginine rich apoprotein Fo] 9J
©h. HDLY =uld 245 X Qoo ualE o
&L 543 AolE ZA Ak, F3 HDL apo-
proteing A8 HDLz¥] 414 3¢ 4 9
1;]_.27“‘67)

HDL-2 27 o 285 cholesterol® 347

e

B

o ‘BEEELBSEE
%908 qgxlo]zz z2A<d cholesterold] g
ZA&ANek. A il HDL-S d3e]4 A4+
A4l VLDLY 9}#3 7+ 5+ 5ol phospho-
lipid¢} chloestyl esterg ZF7FA]7ick. =38 tri-
glycerid vl 4te] ‘gle] Al HDLe] #-§3li=wl hy-
pertriglycerrolemiasdl] $) e 4] HDLol &3] =
3l%»] HDL apoprotein 2]+ nephrotic synd-
rome 3L=}eo]] glo} Al triglyceride flux®] 7}z
2 Qedup. e

v old AL oA TRHA Xtz dE
Fsgolvl, HDLL o}F g& w53E¢ 44s
o &3, aleohole]l: F71dld,
glyceridemic Z=}e] AL AFo] F&FHx, AF
of Zamd F F7hE T Asel obF oH
steh. @ HDLY hepe] B7hshd 24594
A #PEE F&A7E A7 gARE 3
g ol & AT 24T ek

¥ 2, 3 4t HDLE A4-& Jetd Ay
hyperlipidemias]] gle] A apolipoprotein A- ] 3}
apolipoprotein A-T & 343 A7 £5, 6, 7,
8l vhelyet.

o714 HDL2 apo A-N7} ®3x ¢z apo
A-17} #4528t hyperlipidemiael] glo] A tri-
glycerided] %-&& ¢ 4 gvt. 2ej== HDLE]
24 & hypertriglyceridemiac] 4 W3tz 2

hypertri-

Table 2. Properties of human HDL; males

8°20,w(S) 4.65
D°30,% (cm? sec-t) 3.93%x10°7
MW x10-2 1.7710.0%
Density (g/cm3) 1.153

2 (me/g) 0.867
Diameter (nm) ultrac. 7.91+0.3
Di'ameter (nm) electron 8.9+0.8
microscopy

F°r 1.56+0.1F
i/fo 1.126
Percentage of protein 55.4
Phospholipids 23.1
Unesterified cholesterol 2.8
Cholesteryl esters 17.7
Triglycerides 2.0
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Table 3. Human HDL; lumber of lipid

Table 4. Molecular parameters of HBE,
molecules/mole

Molecular volumes
Polar lipids

Cholesteryl esters . 1090A2
Phosphatidylcholine 38 Triglycerides 160043
Sphingomyelin 5 Phospholipids 1253A2
Lysophosphatides 4 Surface area (outer)
Phosphatidylethanolamine 1 Phospholipids 62.7A2
Phosphatidylinositol 1 Amino acids 15.6A2
Nonpolar lipids Surface area (inner)
Unesterified cholesterol 13 Phospholipids 68.5A2
Cholesteryl esters 32 Cholesterol, unesterified 39.1A2
Triglycerides 8
Table 5. Lipoprotein lipid levels in hyperlipidemia (men)
Phenotype TC LDL-C HDL-C HDL-TC
N D 90+34 121433 47+12 9=+5
Ta(10) 14130 240149 367 C10:E5,
IbQ0) 2584111 242169 3748 13-4
H C6) 223459 126427 42+6 18+4
V (14 3934130 123+29 34+15 1746
v 23101£:884 57+19 2145 2646
Table 6. Lipoprotein lipid levels in hyperlipidemia (women)
Phenotype TG LDL-C HDL-C HDL-TG
N (33) 74432 117429 5415 105
Ia(12) 136431 230£35 50410 13+5
Ib (9 243440 225+58 44+15 1714
m (s 50572456 123:£26 45411 17+6
N (5) 4301204 105445 305 23:+8
v 1419 81 24 22

Table 7. Apolipoprotein A-T and A-II
levels in hyperlipidemia(men)

Table 8 Apolipoprocein A-1 and A-II
levels in hyperlipidemia(women)

(mg/de) (mg/de)

Phenotype ApoA- | ApoA-T Phenotype ApoA- | ApoA-J
N (19 10924 40+8 N (D 122427 376

Ta (8 108+37 38+10 Ta (11) 111419 45+10

Ib (13) 124444 44-F7 Ib (8 109424 45+13

I (6 121426 41£9 m (5 102414 43+12

vV a7 104-230 368 NV (5 9618 38+14
v 90-:14 3012 V- (D 81 44
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Table 9. Characteristics of individuals who responded to cholesterol lowering
effects of non-soluble dietary fibers

Non-Responders (N=120)

Responders (N=165)

Characteristic )
—Fiber +Fiber —Fiber -+Fiber
Blood serum cholesterol 172+15 17216 186+21 164119
(ng/de)
Blood serum HDL cholesterol 5746 56+8 5847 5316
(mg/de)
Blood serum triglyceride 97+12 937 105411 9019
(mg/de)
Blood serum phospholipid 219425 2011420 223430 210+19
(mg/de)
Wet fecal weight (g/day) 77.04-10 99.8+20 65.21+8 128.3+11
Dry-fecal weight' (g/day) 19.243 28.8+5 20.8+4 32.3%6
Fecal transit time (hr) 42412 3615 48416 30+12
Fecal fat (%) 1.4340.18 1.6240.12 1.23:40.16 1.984-0.18

Table 10. Characteristics of individuals who responded to triglyceride lowering
effectsof non-soluble dietary fibers

Non-Responders (N=135)

Responders (N=150)

Characteristic
—Fiber +Fiber —Fiber +Fiber
Blood serum triglyceride 99416 10119 10420 83+£10
(ng/de) '
Blood serum cholesterol 178+18 1747415 181419 166110
(mg/de)
Blood serum HDL cholesterol 5746 5618 57+7 54+8
(mg/de)
Blood serum phospholipid 218423 202421 224-+29 20921
(mg/de)
‘Wet fecal weights (g/day)- 78.1+9 101.1+19 63.9+7 129.0:+12
Dry fecal weights (g/day) 20.04-4 28.9+6 20.373-4 32.5+6
Feral transit time (hr) 42412 35215 43+15 30412
Fecal fat (%) 1.45+17 1.6040.13 1.20:+0.15 2.01+0.19




Vol.15, No.2 (1986)

HERHEAN A3k BT 197

Table 11. Composition of low fat diets

CHO Protein

Fat
Control Corn oil (42) Corn solid (44) Casein (14)
T—1 Corn oil (32) Corn solid (53) Casein, Soy (15)
T—1 Sofflow oil (9) Glucose, Sucrose (74) Soy, whey EAA (17)
T—U Sofflow oil (3) Corn starch (84) Casein, AA (14)
T—W Sofflow oil (1) Glucose. Oligos (82) Amino acid (18)
Table 12. Influence of low fat diets on serum lipid (mg/dé¢)
T-CHOL HDL-CHOL T-HDL TG

Control 2076 62.1+3.6 3.46:+0.3 7547
T—1 158+8 55.7+3.9 3.04+0.3 166-+25
T—1 185112 47.01+3.8 4.22:-0.4 16825

— 176173 1.132.3 5.98+0.5 159:+-22

—W 155+9 28.012.5 5.85+0.5 150417
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