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=ABSTRACT =

Twenty three healty women on self —selected diet were given 800IU of tocopherol daily

for 4 weeks. The levels of tocopherol in plasma and red blood cells{( RBC)and total choles
terol, TG, HDL— chol, HDL subfractions and lipoprotein pattern in serum were determined

pre —and postregimen at 2 and 4 weeks.

No significant change was noted in VLDL, LDL, HDL fraction and LDL/HDL

separated by electrophoresis, even though HDL fraction was decreased at 2 wk but slig-

htly increased at 4 wk. There were also no significant changes in the relative amount of

HDL - chol and VLDL - chol when cholesterol content of each lipoprotein fraction was

assayed. A transient increase in LDL -chol was observed at 2 wk but returned to the

pretreatment level.

Plasma and RBC tocopherol levels were significantly ( p (0.05) increased and decreased
respectively, at both 2 and 4 wk, and LDL - chol was positively correlated to plasma toc-
opherol level ( p<0.05) but not to RBC tocopherol. However HDL - chol {fractionated by
heparin — Mn was increased at 2 and 4 wk by a significant increase in HDL,—chol but no
change in HDL,-chol, which resulted in a significant reduction of HDLy/HDL ratio and
increase of HDL, /HDL and HDL,/HDL,; ratios. HDL—chol was negatively correlated to
the levels of LDL - chol (p<0.05), VLDL —chol (p<0.01), and T~chol/ HDL ratio ( p<0.01)

Serum TG was significantly decreased ( p (0.05) but total cholesterol was decreased only

at 4 weeks.
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3 Zql FUASA Aake] WAl 23]o| lipoprot-
cinel 247 ofelgt WAlsk ALk sk Aol B .
A5l A5 glvk LDL & F9eil cholesterol &
47 & wiwde] HDL & 964 dgo = chole
sterol & $Hbshr] FedghriE B} glow VIO
38} plasma HDL %+ Coronary Heart Disease
(CHD) 7} Q)& =lol A& &3] sstes LDLL
9t} o] 9ol = CHD¥Y-§3} HDL - cholesterolo}
SHe AR BA7 ek wIoh Bk PO gt
A LDLg %4472 HDL & 37h471 4 & dol.ax
L e Awel B ATF7H ol ol FolA T Yk

Hermann 59 2] o 74 2]3}= tocopherol 600 I.
U.§ 3097 Fola 23k A4k12l A% HDL - ch-
olesterol o] %7|=]29] 168%9] G715 ¥4l vt 4
A A Zxl2A4 %7 HDL - cholesterol -5-0]
L ASE 3715%9 57HE 2P 28y old:
22 tocopherol o] HDL - cholesterol o W o}-& 3 3F
& o)A ZgP ke RAE YV A2 of ol 9
1 ¥ o) 2l#], 4315 FFLo& 4o tocopherol
Foi3k A3} vfole] Al glo] LDL - cholesterol o
74459l HDL - cholesterol ool = Hﬂs‘i}ﬂ- 5
v}z of 2% o) A HDL; subfraction & 7t4 5|
93 HDL, subfraction-2 F7}=|gl o} 4el# 64
+ oole} e Wt gyt

919} #Zo] tocopherol H7lell |3t W4 x|ytz4
o maE Qae oJAE YRYslE B} gl
3 AgelA 2 Fzke] Flxle] 4] WA Wk
9 webd B ARIAL AR BeadztelAl toco-
pherol & 5oi5}o] plasma £} red blood cell W2}
7z} tocopherol %3 HDL subfractions ¥ lipop-
rotein pattern o] v FE BRI} A =3

3

rlo no

AEME X U

1) 4=} 2 Tocopherol Fo v}y :

o]t 20~ 254, A 5& 46~55.5kgql ARG of
4] 235o|A|l »} e tocopherol 800 1.U.E 4% =
Aatalel Aol AAL ob Aol F4 S
815 2w tocopherol E-8-F-<lef Alo] 4F S #HIoL gl
£ Aol oA L A AN 45 AH 3
W 24-hr dietary recall 3} 0 & o] AFHE F4}3}

g —

o] E3] caloried} X)ubAla gl W37F G2 #al
=

2) BAAHMY :

el e 12 hr —fasting & ¥ M ¥3tgl 2w, control
sample 2 4] tocopherol FoAld] Hel g AFHslx 2
% 25%, 43T E e Yoz YAL B,
ol WAL EE vhro] g $Ee EDTAE A8t
o} A plasma & 2 €]s}o] plasma 9} RBCu]¢] tocop-
herol £46) A28 ¢ 3, thE F-E& serum S F2l3}
o} heparin — MnCl, £} o|-&3}o{ HDL fraction
3} subfraction B2l AR&E ¢l e, E3t electropho-
resiso]] |3}y lipoprotein®] HDL, VLDL, LDL
fraction & 228t § 7 fraction®] cholesterolo} 3}
lipoprotein &} Aviaql ¢l Ao A=k

N Al “J-Bd

HDL— subfraction 9] 2] Simpson 5¥¢ uy
W2 4£CE 735w 4 heparin(25.8g/L )3} mang-
anese chloride (2.1 mole/L)¢ Eg42 4-§3l4
k2 g —apolipoprotein-g A A3t 5| HDL fraction
9] total cholesterol & FAAlk (LB Fa] A] 54
H4h) 2z 2AGH A6l AHER A g Ao
2 A A3l Ysted EDTAE 27155 Y cholesterol
& 2Hae total HDLohx shgieh =& Al §al 4
HDL subfraction-& -285}7] ¢35}y HDL fraction
-2 dextran sulfate(Sigma chemical Co.) 2 X% 3}
o] 20°CollA] 10487} incubation gt 5| 1500 xg ol A
3047} (4T) 41 22| 3le] precipitate ) HDLp (HDL,
subfraction) 9} supernatant gl HDLg(HDL; subfr-
action) 2 283151t} HDL,9] cholesterol & $]¢}
2¢ WHo e Tasol EDTAS 37kt 7 ¥4
3, HDL,®| & total HDL gtel4l HDL, 9 3t A
3] Q29dek Serum cholesterolof W2 <k ({5
Aok F413]A}) -2 A25)e] total cholesterol & &3
39 3, serum TGoke Van Handal 3} Zilversmit
910 ulwe WA A A-stgich & phospholipid
2 A A5 8 zeolite Al silicic acid & &3}
9t} Plasma tocopherol of-& Bieri 5119 uhdivy
2 d=a-tocopherol acetate solution(50 #g/ ml in
ethanol ) 2 standard & s}ed High Pressure Liquid
Chromatography { HPLC) o] 9]3} &3 = %3 RBC
—tocopherol ¢¥% Bieri 51172} wais} o} red cell
2 isotonic PO-buffered NaCloz A H3 ¥ 0.5
9, pyrogallol 2 ¢F509%%] suspension &8 ulEo]
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hematocrit & 54] &4 5led Al4be)] AR YL, o
suspension 2 plasma &} ZA] =gl ot& HPLC &
o]-83lo] 35191} plasma el RBC W] tocopherol
g 2o o]-8-5] HPLCS operating conditions
+ Table 13} 2c}

53t lipoprotein ¢ HDL, VLDL, LDL fraction -&
cellulose acetate & A}-23}e electrophoresissle] 2
2|3l o}g Oil Red Om (Helena#d| £) o2 AMA35le]
2} fraction @] At} oF4 densitometer 2 ZA 3}y
oo, = 7 lipoprotein fraction 2} cholestero}g- He-
lena HDL cholesterol kit9] FAA|oko g wba A
2 AHe obg vhA T ARSI,

Tocopherol Fe -3} Fof 259 45%29] 4 para-
meter7+2} A A $-9/4-& Student t —testel 3o
A E =g 61 correlation coefficient & Zo] AZ 5

AT

¢
=)
i
B
i

Tocopherol :

Plasma tocopherol & tocopherol Fed Fol] Fof
Auek F40A (p<0.05) F7giel 4bdel RBC
tocopherol b Fl4 QA o8ld e e}
B A" A Folxds} ¢ RBC volume & tocop-
herol 3+#-2 plasma of}4] Br} i9te)} Barboriak 52
o] 2]3l% a- tocopherol 800 1.U. & 4 5%} AAre]
A19lz} HDL —cholesterol 50| J4bwr} o spi-
nal cord injury 7} 9+ FRJAA FoIst A=}, pla-
sma tocopherol ofo] F4kal of zbo} Bt 4 fro 4
A E7HEgiel o] o] £ tocopherol H7EE serum
tocopherol o] 27k Buv} pho] gep VIO

Table 1. High pressure liquid chromatography
operating conditions

Description Conditions
Column #~ porasil
Solvent 1.5% isopropanol in n— hexane
Flow rate 1.0ml/ min
Pressure 300 p.s.d.
Detector UV at 292 nm
Chart speed 1.0cm/ min
Injection vol. 90 ¢l

Running time 10 min

A -meEA —

2 AP AE Desai o Lee sV A B3l A 39
tocopherol Foiel] 2]5te] =715l plasma ~tocopherol
ok2 LDL 3} positive Atalala) & R} ( Table 5) o]
tocopherol -& plasma o} 2} cholesterol =} 2o} LDL
o Sl3led £k SledA & o] ohdsh AR et At
plasma cholesterol 3 ©}2 lipoprotein m}o] <lzls)
Ax Yol ¢iglel =3 RBC-tocopherolofs} &
Qo) Rtz Ao 2| E dedri tocopherol Fojxy
sk 39 @) B4l S, LDL A A=
plasma tocopherol 4= t}2A] A3 A E me)x
9k ou}, HDL, subfraction 3}4= negative AkslalA
Z tocopherol A7}% d 749494 RBC-tocopherol®-
433 54]o] HDL, subfraction & 57t= 7 &&
BT Tet & 499 FozAn 2 ddde 4%
s4717k ol el Sk

Triglyceride { TG) :

Plasma TG ¢}2 tocopherol FoJ&o) #-84 A
Z4slgel Ao w cholesterol & LDLo| 2)s) 5
4t So}x}=], plasma TG= LDL &) = Fx¢] VLDL
o) S8 $uks)olAleH P & 9ol A tocopherol %
A2 TG7} 24555 o AL BHH e 9o
cholesterol & %2A]v|& LDL3 347} glomz =
WANZe A YEE £ 45 dokn Beh el
tocopherol 717} plasma TGl ]2 &= o g t}ok
3o}, Schwartz & Rutherford®:= DL - a — tocoph-
erol acetate 600 mg% 305t T3 Az TG 7}
7ML 43e 2953 Yo}, Howard$ "¢ toc-
opherol 0§ % TGl ¥ W} gisivhe nusiglel

Table 2. Effect of tocopherol supplement on
the level of tocopherol of plasma and
erythrocyte in college women

Tocopherol ( #g/ ml )

Weeks Plasma RBC

5.43+42.17(8)2
6.43+1.53( 8)
7.80+1.42( 8)P

33.97+18.73( 92
16.34+ 5.29 ( 8)
19.69+ 2.94( 10)®

Values are meanz+ SD

{ ) Number of subjects

Superscript a or b: Values with different alphabet
within the column were signifi-
cantly different by t—test at
p<0.05.
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Table 3. Effect of tocopherol on plasma HDL subfractions and other lipid component in college

wolen
Week T - chol. TG HDL - chol. HDL, - chol. HDL, - chol.
s (mg/dl) (mg/ dl) (mg/dl) (mg/dl) (mgidl) -
138.7+19.0(23 114.7421.3(20)2 60.6+7.9(23)  7.9+3.0{23)*  52.7+7.6(23)
99,7+24.3(20)® 64.3+6.5(23) 9.7+28(23)8* 545+6.8(23)

140.1417.2(23)

130.5+18.8(23) 102.3+31.5(23)

64.616.9 (23)

1L.5+3.0 (29° *™ 53.1--6.8 (23)

Weeks HDL, / HDL HDL, / HDL HDL,/ HDL,  T-chol./ HDL
0 0.13+0.04(23)® 0.87+0.05(23) 2 0.15-+0.06(23)®  2.31+0.34(23)
2 0.15+0.02(23)  0.85::0.05(23) 0.18--0.05(23)  2.20-+0.39(23)
4 0.17-+0.07(23)b* 0.82-+0.05(23)>™™*  0.224-0.06(23)** 2.04+0.34(23p™*

Values are mean + SD.

( ):Number of subjects.

Superscript* : Significant at P<0.05.
Superscript®#* : Significant at P<0.01
Superscript®* : Significant at P <0.001.

Superscript a or b : Values with different alphabet within the column were significantly defferent by

t —test.

T —chol. : Total cholesterol. TG : Triglyceride

HDL - chol.: High Density Lipoprotein cholesterol or abbreviated as HDL.

Table 4. Effect of tocopherol supplement on the relative amount of each lipoprotein in college women.

Weeks HDL-chol(%) VLDL-chol(%)

LDL —chol( %)

T~ chol / HDL LDL / HDL

0 404466 (23) 8.26+4.95(23) 51.3+4.8 (23)
40.0+7.0(23) 6.73+4.33(23) 53.345.0 (23)
40.0+8.0 (23 ) 856+7.38(23) 514452 (23)

1.32+0.35( 23 )
1.404-0.42 (23 )
1.3540.37 (23 )

2.5540.47( 23)
2.5940.53 (23 )
2.6140.64 (23)

Values are mean=+SD
{ ): Number of subjects.

HDL - chol : high density lipoprotein cholesterol or abbreviated as HDL.

VLDL - chol : very low density lipoprotein cholesterol.

LDL - chol : low density lipoprotein cholesterol or abbreviated as LDL,

Total cholesterol :

Tocopherol ¥ H¢ 25 Sapiat o1 S7}ba
AL 4F Feollt tshe A FE Bt} (Table 3). Ba-
rboriak 5! ¢ 2]3km tocopherol & Eoigt A3 3
+ 25 Felnt A 5745 2] o] B AHe H3)
3} g=5lgi e} o] 2le| k. tocopherol H}st total ch-
olesterol o] o}F# o 3FS v]2|x] Bt vwmr} ok
o} I 551} 2 A6 4& total cholesterol 3}

lipoprotein cholesterol 349) Atalald & Arsnw,
total cholesterol -2 HDL - cholesterol 3} negative
A3sA] (r=-0.3873, p<0.05) & B9 o, VLDL-
cholesterol 3}&= positive A3-34| ( r=0.4357, p< 0.05)
5 Bqrc} o]9b-2 a4+ HDL ~cholesterol 0] =

7} #9lg plasma cholesterol & 7to2 2] &3 4
A AF plasma cholesterol o}o] 7t4%)e] Fmwie] ch-
olesterol 3xo] wlolal zelw], w3t LDL =7
o=} TG#] $xlajel VLDL—cholesterol ofo] k459l
&4 o5 dasl g e o g VM

Electrophoretic Lipoprotein Fraction :

Cellulose acetate & 2}-8-3}o] lipoprotein fraction
& electrophoresis 5}¢] 223t ©}-& 2+  fraction 9
cholesterol & 243} Fal= Table 4¢] g0, Oil
Red Omo 2 43 lipoprotein ¢} B3l= Table6
¢} Ze} Table 464 HDL~cholesterol & 23 w3}
7} 99912 VLDL~ cholesterol & 2 3 7459
v B 4Tl = FrkEe] AMd orE: & Wy} g
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Table 5. Correlation coefficients for HDL - cholesterol, plasma —tocopherol & RBC-tocopherol with

VLDL — & LDL ~ cholesterol

VLDL - chol (% ) LDL - chol( %) T - chol/ HDL LDL /HDL
HDL - chol( % ) r=-0.7749™ r=-0.4419% r= -0.9459** r=-0.9575"*
Plasma — tocopherol r= - 0.1979 r= 05323* r= 01297 r= 0.2960
RBC - tocopherol r= 0.0643 r= 0.0789 r= 0.1767 r= 0.2084

% Significant at p{0.05.
#x Significant at p{0.01.

HDL - chol : High Density Lipoprotein cholesterol or abbreviated as HDL.

VLDL - chol : Very Low Density Lipoprotein cholesterol

LDL~ chol : Low Density Lipoprotein cholesterol or abbreviated as LDL.

Table 6. Effect of tocopherol supplement on the relative quantity of lipoprotein fractions

Weeks HDL( % )

VLDL ( % )

LDL (%) LDL/ HDL

37.1 + 6.4(23)
36.7 + 6.0 (23)
38.4 + 6.3(23)

13.7 +-5.4(23)
11.3 £5.3(23)
12.1 +-7.3(23)

49.3 + 4.0(23)
52.1 + 3.7(23)
49.5 + 4.1(23)

1.39 -+ 0.41(23)
1.46 + 0.29 (23)
1.33 + 0.27 (23)

Values are mean + SD.
( ) :Number of subjects.

Superscript® : Significantly different from that of 0wk at

el = LDL - cholesterol -2 25¢] S7}s g} 4
Fol& 4] Folalsh R5keh T chol/ HDL 3 LDL
/HDLS| ratio s|lAx oFzke] wWals m g o) A4

£ Fodadsh o xa golglnh

HDL - cholesterol 33 VLDL - LDL - cholesterol 3}
9] AtzlaiAl = Table 564 ®H}e} 7o) HDL -~ ch-
olesterol -& T~—chol/ HDL ratic 2} /<94 ¢
negative A3 314§ ¥e HDL fraction ¢ =7}
plasma cholesterol o}-& #tAA| et bz =} =35
VLDL — cholesterol ®} LDL / HDL ratio &= tocoph-
erol Fof Tl W3}7} ¢lod ©v) (Table 4) HDL~ cho-
lesterol 9] Atslala] o] A= KA QUA negative A}
#44 E ¥ tocopherol %o Fo| HDL - cholester-
ol o] %7}siw we}4 LDL-cholesterol 3 VLDL—
cholesterol o] Zt4= = 72 o &g 4+ gt

%3 Table 62] lipoprotein fraction 2] AFf =gl
oke] wlmol 4 HDL fraction-& 2 3¢ 74s)ehs} 4
Fol bt F7hsigent AAA Rt 2 Wbt g3l
£} o] &} mpzly}=l 2 VLDL, LDL fraction® LDL/
HDL ratio o] & 2 of 3fo] ¢igltl o] e}ztoe] electrop-
horesisoll |3 Frbx| whle] £HAAE AR 4

=gl

P<0.05.

HDL Subfraction:

Heparin - Mn &3to{q] 2]5}¢ #e]=%l HDL - chol-
esterol ok tocopherol Fo3%F 4F oo Srlslgl.e
U 494 49tk (Table 3). HDL subfraction &
494w, HDLgchol & ¥ W3} ¢+ sl HDL,
—cholesterol & §-9149lA] (p<0.01) S7}stgel =
21} = ratio & » o, HDL,/HDL-g zh4s]9lw HDL,
/HDLS} HDL, /HDL, & 443l 7}5)5]e) HDL,
= free cholesterol < arterial lesionso] 449 4
ol = cholesterol ester 3 e} = u}HF+ lecithin ch-
olesterol acyl transferase ] substrate 2 ¢]£5
7] w56 2 HDL, cholesterol o] 74+ =HA ¥¢k
A Haw FANA Qe B ki, =G 5
ASHY AR @Y EHE 7472 9% HDL, chole.
sterol & $7F Hleone I8k SN AR

oA E3b7h g Aeletn o 2w

Lol

&

i

Tocopherol & g7 344 2 3te] o whel 2| gl oA
g Zdst JeRls mEcky ¢HAgH welA toto-
pherol ¢] HDL-cholesterol A< F3}ol] gt oz
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A7 AW 2 Yed, AFAA S Q7 Aoes

tocopherol &3}7} o]u] HDL - cholesterol -Fo]
U& Ffolat St A st 2t Qe 3)

qpael] FAQlolAlE 2 T vof slgeong ¥ 4
o4 gaale] o AgelA Ho] g MISIX] YL toc-
opherol 800 LU. & 437 %63t 3 HDL - fraction
9 subfraction 3} lipoprotein patternel] u]x]& o

$¢ 24N L AsE Be3) 2o

4)

1) Plasma tocopherol &%-& tocopherol Fof %
o nch §9499A (p<0.05) S st o= LDL-

chol ¢}3} positive ( p<0.05) 3}A]

Zo| S7bsigl ot

5)

RBC - tocopherol of-& 282 #F4UA 4= get

2) Electrophoresisol| 9)slf 2ej5] HDL, LDL,
VLDL fraction3} LDL/HDL ratio= Rd-q o2 4
599 tocopherol Fofof] o3l E & WIHE 3

kA ZYe

6)

3 ) Heparin —manganese § o]-%3}o] B —lipopro
otein-g A # g ¥ HDL fraction &) cholesterol & &
A3t 3=, tocopherol Fo{F 23 9} 4% HDL—

cholesterol & S7lsigl oy F94-2 ¢i9ieh =3 HDL,

7)

-chol-& ¥ w3}yl ¢l+ diwle] HDL,- chol & ¢
4 Al ( p<0.001) Z7}s}g o, HDL,/HDL ratio

~
L
~

v 74s9l3, HDL,/HDL ¢ HDL,/HDL, ratio
A 9A 57159k § HDL; - cholesterolo] 7+

8)

£ 5% GPlE A4t ThEN goe B oh

2, =i SUANY AR A PEAE T

A=

9)

HDL,-cholesterol & %7} slgtong gu13 Sw7

3 AR dgEIt g Aolelx Akw el
4) Serum TGE= 94 A 74 =5

total

cholesterol & & 2 F%q}-2 k7 £} 5Hglov) 4

23E FaslE ARE w0
Zet £ 4R vl G Aol o Fol

o 10)

$ 5944 A3E 2% AQA L 457 gon

2 oz AR dolol Hekal o Frlxel
sk gl Wz Fo 2l
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