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ABSTRACT

There have been growing interests in olive oil, which is attributed to the
beneficial health effects of the Mediterranean diet. Numerous studies suggest
that oleic acid, the major fatty acid in olive oil, may contribute to less
incidence of coronary heart disease(CHD) in the Mediterranean area. Although
the major effects of high monounsaturated fatty acid(MUFA) consumption on
lowered plasma cholesterol are generally attributed to the consequential
replacement of saturated fatty acid in diets, some studies have shown a
modest cholesterol lowering effect of MUFA alone when it replaces dietary
carbohydrate at an equal amount of energy. Furthermore, MUFA increases the
level of the protective high—density lipoprotein cholesterol more than
polyunsaturated fatty acid(PUFA) does when these two classes of fatty acids
replace carbohydrates in the diet. It has been generally recommended that
optimal dietary fat should be rich in MUFA, such as oleic acid, low in
saturated fatty acids and provide adequate amounts of PUFA. However, no
conclusive observations have been made yvet mainly due to a difficulty in
controlling the proportion of oleic acid without adjusting the levels of the other
fatty acids to be constant, which could also affect plasma cholesterol levels.
Recent findings also suggest that dietary PUFA results in higher tendency
toward lipid peroxidation, whereas with MUFA the susceptibility of low
density lipoprotein to oxidative stress is reduced. More studies are needed to
clarify the effects of MUFA on reducing the incidence of CHD.
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WA o] BAHE BYERd AFASES 28 AFH dids A3
oA sl Aol Fad fQlo] Hojgrh §H o] Ao WHES Y
Aoz Atk aeolE vetded, 53] A g2ol thE &F o2 FE o]F3
- FUNES A Za AAY wEo] A 8AETE A" WA 7]
ghohs Ao A AU 22le] AFdgd o F23 TS vXE o=
wohsts ok aEad @2 AFH Ao AFsE ARES AW HHAF
FAUA HFHAEF 5 B~-40%E 2}7‘15’* A BFFos: Bt 48E dHs
o] wr= o] del deA fted, 1 FE 492 EIA WA dH 0] S
th4lel mono-unsaturated fatty acid(MUFA)% 60~80% &3t olive ol %

o] A337] wiEolzlz B IEHUTF(Hegsted 1986, Keyss 1986). 9 w&
ATEE MUFAZ AAH o] o%S 93 dF=e Aol Ul Aoz FaA
Hojolk tn FHtHGrundy 1987, Berrys 1991, YuT 1995). ofel %slo
MUFA$& FA#<2 oleic acid7t #2 AE4 AWY o F cholesterold] ¥

Az AFE AE dE2dAUY(Neys 1989, Jimenezs 1995) o] Ul F7lHo=
cholesterol-& &8l olive oilo] ElA WY BUY 3F cholesterol +&-& 23]
Stie R (Trautwein, 1996)% vt 28l EA|@4le] F83 2ol& 4

3td dwrd oz ¥4 W LDL-cholesterole] F7t38tY ol 9433 444
FEles F8 g¢lelgh = A (Grundy®t Denke, 1990)8t= tiF o=
poly-unsaturated fatty acid (PUFA)T LDL-cholesterol-& v
HDL-cholesterol® "oj=agi= a77} & ¥H MUFAs HDL-cholesterol®l
ogats Fx @owWA LDL-cholesterol2 %&uvli 5t HSchaefers 1981,

Mattson® Grundy 1985).
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lipoproteinth ¢} linoleic acid & o] ZeolA o= AF FHAIFTY FIE& F
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b gkl wetd B A oleic acid’l ¥F cholesterol Fol vlX o d&
S dolr p EwiAs e WwylS EXA7]E Ay LDLe Atshel leojA PUFA
¢} old ztolE HolzZ o diste] AE Kzt gt

Aol Aol AW VA= I

Qo HEE Hojxjwte] AL AFHEL FEAYIE 8UdFY EA dE
dex gl ol BAFHAL AFHEEY g, B g 2 A= EHE
o] v Z Aol AolAw HFH FdodA Aolzt wig Zth(Hegsteds 1965,
KeySO 1986). & 442§ Ll &ol & A AFsle AMFES AW A
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o] & Bl opel T A WA cholesterol®] AHEF Al @) waka] o
A AAFEL 7l EF cholesterol o] Fon oy ¥F cholesterol &
o] Zolxl= dole H|vE FEHZE S v XA T Ho|F FI AEFAL
7} cholesterol®] d#7F 2 &S vA+ AoZ HIHUTHGrundy 1987).
FEaA L] dH FFo] I cholesterold A9 Wxo] ofwl ks
FeAo #AHA FEFH, vF 9 2SS ¥ 7 IUHE AR 24
A7t R AtHKeys 1986). o] FAlolAME I7F #M2Z ThA ‘%i‘ Aol A&
ARG F MZ gZ YoM AFele FULS dAFoR ’“O] 8% cholesterol
2 I 9o AL F 20T FAE Loty EF cholesterol ¥ 0]
U #aEe dgol 9§ Ay 2y Eole 4 7]'30‘ Z 4&gE oA e 4
F e HA FIHAWEL 43 10 ol olE AFd AAH
4 ovE dF ZA#dr gt Hegsteds 1965, Hayess 1991, Sessions$}
Salter 1994). HEZ o 2AM HFE Hazolq A4 dESol 2 olfF9
st E3AUEE o2 R3tE butterd] FFFol Bris Holn 1 o
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4y o
Mt
o

7o}
2w agx 84 5 FETHTable 1). ofdl wha) a@lx9 dre T g
2 g3y wugol te W vedt Ade $ad. 2229 49 99 &

A HFAH] 4% Aoz AFHSGHAE olive oil& Fd A
Abg &7 o) AAd de go] wlg g} ofd Wks) dEL Z
W =8k ghefe] wi-g- W] ufEol] AW wwg GA ol
o2 AUm Qu} A&Hog AAuy of$ YHsA dH
VEL AW AFF, o] W ¥3X47 cholesterol® FFold)

N i -1ﬂ
32,
rir
=
L
=
ko

EESIELE

16




Table 1. 15 vear death rate and mean percentage fatty acid in seven

countries study

Causes’ Mean % of calories”
Country
All CHD Cancer Fats SFA MUFA PUFA
US(railroad men) 1,575 773 384 380 16.2 16.2 48
East Finland 2,270 1,202 545 38.5 237 119 29
West Finland 2,067 741 680 343 19.4 113 3.0
Netherlands 1,825 636 781 38.0 20.2 125 54
Crevalcore, Italy 2,046 424 840 270 89 11.4 3.2
Montegiorgio, Italy 1,990 447 508 245 96 116 3.3
Rome, Italy 1,585 515 519 270 76 17.1 27
Dalmatia, Yugoslavia 1,561 216 331 256 9.1 13.4 6.9
Salvonia, Yugoslavia 2,365 3808 385 319 13.6 13.3 34
Velika K., Yugoslavia 1,406 67 406 21.9 57 146 19
Zrenjanin, Yugoslavia 1,515 297 453 326 97 20.1 31
Crete, Greece 855 38 317 36.1 7.1 258 25
Corfy, Greece 1,317 202 338 33.0 6.4 18.3 35
Tanushimaru, Japan 1,519 144 518 9.0 29 29 29
Ushibuka, Japan 2,013 127 728 29 29 2.9 29

' 15 vear death rates, violence excluded, per 10,000 healthy men aged 40-59 vears at entry,
for all cases, coronary heart disease(CHD) and cancer. > Mean percentage of calories in the
diet from total fats, saturated, monounsaturated, and polyunsaturated fatty acids in 10,000
healthy men aged 40-59 years at entry. (Kevs%, 1986)

Plasma cholesterol &€& %ol T ASZ dadq & E3A|HHAL glo] A
L 71 FFol wgl EF cholesterold ol d&L vjAs AT B 3o]r} 9
ot AelAW F st F5 3% palmitic acid® lauric acidYt myristic acid # 3

=l 3l Aoz oA gt ol ubel stearic acidE
7ve(buttertt A n7)olvk £ AEA AW (cocoa
shortening)ell @o] &8-5o] 9= Fo3F £33
A F9 shubeldl, lauric, myristic 2 palmitic acidel] B]3}A cholesterol S 3=
o] £ E I HU T (GrandeS 1970, McGandys 1970).
Bonanome®} Grundy(1988)= Ab#of Al palmitic, stearic Qoleic acid® & =
Atstazr AFHe 2 Az Adgold HHAANAE W) cholesterolemic &7
Hatstded, 248 4ol F stearic acid® F TFHL2EA ¥4 hydrogenated
fatS o] &3ttt Stearic acidiz MUFASQ! oleic acid® ¥ plasma cholesterol]
Aol FAAHA Aol palmitic acid HH A9 wli@s] 2 o plasma
cholesterol& ¥°]2 FAUvtn &Fk I YIS 2 A stearic acid7loleic acid2
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1% Grande%(1970)2 stearic acide] A F5&o] w7 wEolzt spgn.
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Figure 1. Lipid and lipoprotein values for each of the four dietary
periods.*Significantly  different from butter diet (p<.05 after
Bonferroni correction). 1=Siglflific:z:mt]},r different from beef diet (p<.05
after Bonferroni correction). x £SE. (Denke and Grundy, 1991)

Denke®} Grundy(1991)E stearic acid #3°] ¥ 2 beef tallow®t cocoa
butter, ¥3}2]HAko] W& butter fat, oleic acid T Zo) &L olive oile] AFEg)
LDL-cholesterol %9 v+ &L 45 vjag 23 olive oil H4H Al
LDL-cholesterolo] 7} @ <t3l beef tallowdt cocoa butter 443 A% butter fat
d4# A XuE  LDL-cholesterole]l #2434 #asdd (Figure 1). 3H
Dougherty$(1995)-2 «ubA o] stearic acid7} B& Aloje} He Ao| A 71x S
At Al A EE 3 ¥ plasma cholesterol®] W3S ZA A3 stearic acid
7F BE HolE HFEEE 9 20 4 A AldlE A¥rA o7 plasma cholesterol
TEol AisHoy 404 AH Ale ¥olXv AFE BT ARHOE gL
stearic acid’t plasma cholesterol2 29 F & ol diasid e FEd 2aE 44
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Figure 2. Effects of individual dietary fatty acids on serum total(]) and LDL
() and HDL(H) cholesterol when 1% of energy from carbohydrates
in the diet is replaced by 1% of energy from the fatty acid in
question. (Katan, 1994)

Katan(1994)¢] H.xe] w2 Eapxjubite] A7 Addel 58 ddolzts
AL FAANAF T YHFigure 2). weby Agy dA 7h5do] & A9 A
TS A E3}A AT cholesterol® AHE Folks AL U7 o]
uf o] U o} AHibze]l HA vlgdd o .
R3S gE ‘%‘Ob“i A 52 %2 A EsA Al AHu
ZFoA] AFgko] gaH o] v ArFAE F5A v gFE dlgte] o}
Ab ol Al = E*TZ@}E, MUFA 2 PUFAZ EstAwW4hs diFsigF= zio] vig
sttt 28y @A ZA s MUFASY T3A34 diAlZdd dslx & o &£
A7 8 s,

I AFA& ?‘5 & S-ubel Alghe] Aol AW A dF3S 449 A
e FAoE vwgd Axx pawE w th(HE ] 1998). A4 ATz
TV AFEEY 3 e A AHAZFH FEA HF HFA Frtsided, ®
shR ukAL A Z o] oAl L MAF 1/4 FFEolH dEFAE A FFEOIUYL
18] MUFAE MA=9] 1/2 A5 E HQoen PUFAE A3 dlus] & o
Z zte)7t gtz Foh o] F A HFHQ HFAZR E o ofF g9 A 4
Foju} 2o] il Ao AW AFE F F UL FFEE old AegE B
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EAA Lo 2 ASH % cholesterolo] Eo]EvE A& olv] 1950 Aol B
HA Ao h(Keys 1957). o] F 9 Ao AEA A% |l PUFA &
linoleic acid”} cholesterol &#F S & 2 loj delfii 1
A3} 8% cholesterole ZAA7|T A&AY ws ZFoladw Aol Wl linoleic
acid?] FEL HoEE AZHIT vk Heols: T AFHY Hdws 93|
PUFAE 423 Bol 488 2%l vy o/Hol disted B A7 24
Hol g (Dayton 1969, Miettinen 1972, Hjermann 1981).

HegstedS(1986)°) 2133 linoleic acide 5°]& 23 cholesterol& Al sl=
A7 dva &gt olEE A2l 7hA fE AWE ol&de] BF cholesterol
of mXE dFE ZASIHE R, ¥F cholesterol FFO  UolA] EIA AL
linoleic acid 2 oleic acid?] ¥ a7 & gHoz JAds= TS e
2 79 FEL =F HAG M oleic acidE 8% cholesterol 5o 48
FA ForZ g AHad Al Al FAHQ Ao T 17
F3ARLL EF cholesterole FAF+ AWAro= 283 linoleic acide
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2 8% cholesterols =
g Ao QojA o]

&% cholesterol 59 9°iA linoleic acidel 98] 3¢S wte= A F2
LDL-cholesterol g #ojtt, PUFA7F @9 LDL-cholesterols A9 A Wao F+=
Zbell tidle] o)He @& Ao A= PUPAZF LDL-cholesterol® Y3+ a3E

AYxn goe AMEE FAFHoz 9 UA] E3(Connors 1969, Grundy 2}
Ahrens 1970). &8 Vega$(1982)2 linoleic acid® EIXA|¥AHE diAstd g5
LDL-cholesterol &3 LDLe9 =a& FAd H:AE F Ao 4
Linoleic acidell tlgh A2t #AHL ol& 712 PUFAE o HHSSIES o 7
e G diste] gHeln FAZ ez dAFg AHrt BA fgvue HE 7
g3 ¢ich merxd 2 g3 td dF7 AEHz2 ge 724 linoleic acid®)
v AFH A dojd F= v FEE9 JheA dEod I AELS Aol W w6
EEPIETE
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Mattson¥ Grundy(1985)= 3 3}4] HM’M EHZJ]@iH oleic acid®} linoleic acid
£ 2] fiste] AAQAI2HEAA o] & A7FA] Aate] FHE Hols T e
2 AFHSES e 2 A T3AHAS oleic acidY linoleic acid® o) & 3}
*& W total cholesterolelYt LDL-cholesterol®] F=5=¢| #Za3dt e, 243 A
= F A AAb 2dojx e 23 E et Table 2). ©etA o] W
ESA RS oleic acid2 WAl 39S u cholesterol TAAFE= &dE
linoleic acid®] & &3t Aoz £ 4 v} Sessions? Salter(1994)=
hamsterg ©] 8% ATlA oleic acid’} F53 olive oil 10% T 771 AHe
A7tstAl &2 Uz, XA WAol #we lard ¥ linoleic acid 7F FH§
sunflower oil++ Xt} serumW LDL-cholestercle] 74 w3tz 33z o=
Mattson3}t Grundy(1985)2] Z# e} dx|eH ) 12X o5 % PUFAY MUFA
7} cholesterol & ZAAZIE el did 1AL ofzlzlx] 434 vaA A ¢
I Y. Hamsters o] &8t £Atd £ g AF Ao w29 F3x)uste]
F538 lardg H4938tW ¥%F LDL-cholesterols Zd5F+ 98L& sl LDL
receptor®] Fo] TAED A ¥E cholesterole] F7Fatthar 814G oH(Spady &}
Dietschy 1982). wetr E3}A]44b8 PUFAY MUFAZ did se=zx dF
cholesterol®e} Z+&38tE ol fr 24| Ao] Ul Z3lx|H4ale] LDL receptors & A shs

Ag wohF) WEA Ao B 4 gtk

Table 2. Comparison of different types of fatty acids on plasma lipids and

lipoproteins’
. Cholesterol . )
Diet Triglyceride
Total LDL HDL
mg/dl
High saturated” ‘ 228+ 9 16615 42+3 137+16
High monounsaturated” 197+ 9+ 13415+ 41%3 13516
High polyunsaturated” 191+ 12% 13212+ 3743+ 13214

' Twelve men; mean age 59+t7 SD yr. - High saturated = 40% of calroies as palm oil,
high-monounsaturated = 40% calories as high-oleic safflower oil, high-polyunsaturated = 40%
calorie as high linoleic safflower oil. * Values significantly different from high-saturated fatty
acid period at p<.05. paired ¢ test. (Mattson and Grundy, 1985}

MUFA &%) %2 olive oil¥ sunflower oilS o] &3 F 717 Ao| (x4l

H17A 8258 9 gagdEsy

21



WAl g3 40%, MUFA oluAl &3 22%)8 31 1733 @xtel A 7zt 454
HAES 3 29 F 715 Aol 25 dubdol 3 Al Bt} {F9FQ Aol o}
v¢l ot} HDL cholesterols 57FA1Z 1, LDL cholesterol2 sunflower oil = ¢
Al At ded olgl g Aole MUFAY AEA steroldt HIAHAL ZAo] g2
7} wWiEolzgtn B i Jimenez &, 1995). o]+ hamsteroi Al AtE oy x] F
12% % Ao & FH3Iil cholesterold 0.4% H7}E 7% oleic acid %o &
rapeseed oil 997 °l4 linoleic acid $3el ¥2 sunflower oil #9£o] X3}
A2t ko] ¥ palm stearin ©|Y butter §9 T} W3] plasma cholesterol

Z WA oleic acid 3ol =L olive oil 39 T A= cholesterolS
Atz Badk @4 A (Trautweins 1997)9 5413 A eSS R At
£ A< linoleic acid 5§ HANWA Y 2%= FLeA st
EIAFAY 2AHS dAANAA FA7] WE] cholesterole] A stEA 2 o
T7F  oleic acid%te] &ddm  AEAVIE oY@y, o]d¥ts]  Spady<}
Dietschy(1988)% hamstero] cholesterol® F7}2 F93st#] ¢ MUFA7F %
& olive oilg& FH3HS Wl BF cholesterol &#Fe] PUFA 9 Algt Fol7}
ARH T R

PUFAZF @ % lipoproteinol WA= 2% F 5718 AtgL linoleic acidg ©t
% 433 9 HDL-cholesterol®] FFol FaHE ¥ (VegaTs 1982), 43 3ol
& "= HDL-cholesterol &l d&S F2 gAY o2t AsdeEts 1 A
o]y =3 v v Grundy 1987). o]t tfEH oleic acid® 74§

=z
weh o

=
HDL-cholesterol & Y30 FX & & 2oz Hol dF lipoproteind] oA
AR HANA] oleic acids Aol W E3pA|W4F] A& 24 linoleic acid®} E% 3t
Ad 2 o)de &3E Ad ASZ AlFHEHUE Yus(1995)2 AHES dide=
stearic acid, MUFA % & x@3bE¢) plasmad lipoprotein tAte] 1t J3F
o digte] 1970EFE 1993de] AA Rug 18HY dF AHBE o] §F
predictive equation®] 98] Ao vu AEAC) g2 TP =
o] total cholesterol, HDL-cholesterol 2 LDL-cholesterols 25 %93 A
T 2 stearic acid total cholesterole}Yb LDL-cholesterolS =o]A| &Stz o
1l HDL-cholesteroldll glolA YAz oAdzre] ol dguvtn wBusg
(Figure 3, 4). & 249 A $9i= stearic aciddl 9% HDL-cholesterol & ¢
A3t fAd wtHo oAl A= HDL-cholesterole] Z4dtgon 1 ¢ o
A= g Boh ARl drvh Bastd 9. &M MUFAY PUFA E5
total cholesterol® LDL-cholesterol £%& #ol&H oz Z2AHed, PUFAS
HDL-cholesterol +&& ZFAAIA AfHdozm G3E n x4 && g MUFA

EEP =k
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Figure 3. Comparison of the predicted change in LDL-C with the change in
the percent of energy from fatty acids for men and women. The
equations used were as follows: for men ,ALDL-C = 0.0318212:0—
16:0 + 0.0034 218:0—0.0181 aMUFA—0.030~ PUFA ; for women, A&
LDL-C = 0.0357 412:0-0.0023 2 18:0—0.0253 A MUFA —0.0220 A PUFA.
Sex effects were not significant. (Yu et al., 1995)
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Fatty Acids

Figure 4. Comparison of the predicted change in HDL-C in men with that in
women. The equations used were as foilows: for men, AHDL-C =
0.0142212:0--16:0— 0.00102180 + 0.0091 aMUFA + 0.0072APUFA ;
for women,AHDL = 00142 212:0-16:0-0.00834180 + 0.00804
MUFA—0.0021 APUFA. Sex differences were significant for the
responsiveness of serum HDL-C to the change m dietary 1380 and
PUFAs. * p < .01 women compared with men. (Yu et al., 1995)
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o g A oleic acid AHA7F A A Hfrbol] W Rj=
ATE Hdste gort HEs AAE BHAoFA R}
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AW cholesterol tAl7} F2 koAl o] FofA 3, HAHFEZRZE Fo
gol 81914 cholesterol dALE ZAMSt=d AetA 22 ratoll ]
Z 2| A 2] cholesterold] tH &+ J% ] B A
1975)3 #rE a1 ok Chee(1999)= AR W AW oy x| #&£& @2 d Aldld
Al oleic acid® AFHAFTd WE ¥F cholesterold—} A A
T 94gE ¢olr gt (Table 3, Table 4). FHolelol Al C14:0, C16:0 2 C18:09]
AME Y $EE A FAEIEE W AgeivA]l 20% Ale oleic acidE H 7t
el 62% 7FA Eolv#t® ¥F cholesterolol vl triglyceride &% A A7)
A gEskt, ofeofl whete] AW 30% w Al= AR W oleic acid TE& F
7} NZE 9 EF cholesterol® ZAAZ o8 o] F2 LDL-cholesterolol] 2] 3
# 3  2 cholesterol F7ta o Al oS F3H54A vt a2dlz AR W) oleic
acid FT57F A 89 W oleic acid 3ol F718ta linoleic acid & 4
o2y A U Aty zAdo] F wrdHIY, webr] x eyl 9] A F )
30% ol4te]l i cholesterol HFA7F W& wl 2ol U linoleic acidE oleic acid® H}
ol FH ¥F cholesterol@ A AFALE Hoh {984 WA & UE&
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MUFA¢} &3 29 85 Cholesterol ¥ sx v
PUFAY AH#AAATY vlEo] cholesterol & w37] 98 A4 9
Aol W xugtegE-g FE= Zoltl, American Heart Associationo]A] 2
A= W Fo svie vE W EFAVA HHF F 40% FEA AW A
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o] tH(Grundy s 1982). &% ] U3 E hyper-cholesterolemicd 3}l
Aol Wi gshE A 5, AW dux HAFS 20% AR HEE

A8 A (Grundys 1984). oleld A Alge Ay @ugo] o
AFsts AtgEe 4% A 4FH7 93 dagE A0 qoia &
g B2 @ Aot F AW dAvd #dstn e B dUdgA
FAEely vaAE Ay B sbedol & A9 A} bl
#HE

A A
Az GAFE 20% 74 HAHoR R E HAs
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Table 3. Effect of various dietary oleic acid levels with or without cholesterol
on plasma cholesterol and triglyceride levels of layer-type chicks
and meat-type chicks'

Layer-type Chicks Meat-type Chicks

Cholesterol Tri- Cholesterol Tri-
Dietary groups” Total HDL LDL L/T ratio*Glyceride Total HDL LDL L/T ratic Glyceride

mg/dé

B /0 1549° 900 370" 024° 62.7° 1423 820 295> 021° 433"
B /05 361.6° 90.8 2540°  0.70° 713" 2324" 834 13070 056"  47.2°
OA 30/ 0 149.8° 951 307° 0.20° 43.0°  121.2° 794 230° Q.19 24.2°
OA 30/05 2725 823 160.0° 058" 468°  231.7" 608 1530" 0.66° 27.3°
OA 60/ 0 1496° 972 3055 021 450° 1336 969 253° 0.19° 28.0°

OA 60/05 2532° 880 1305° 051° 43.2°  2191* 850 1035™ 041" 35.3*

Two-way ANOVA (P values)

Oleic acid (A) <0001 N.S. <0001 <00l <0001 NS, NS NS N.S. <0.01
Cholesterol (B} <0.001 N.S. <0.001 <0.001 N.S. <001 NS <0001 <0.00 N.S.
A X B <001 NS5, <001 N.S. N.S. NS, NS5, NS N.5. N.S,
SEM 994 353 1223 0.02 3.38 23.03 1014 2373 065 4.24

' Values are means for n = 3. Values in the same column with different superscript are
different as determined by two-way ANOVA and Duncan’s multiple range test (p<0.05). N.S.
= not significant. > B = basal diet, OA 30 = 30 percent oleic acid of added fat, OA 60 = 60
percent oleic acid of added fat. ° Percent of added cholesterol. * Ratio of LDL cholesterol/Total
cholesterol. {Chee, 1999)
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Table 4. Effect of various dietary oleic acid added with or without cholesterol

on plasma fatty acid compositions in layer-type chicks'

Basal diet Oleic acid 30% Oleic acid 60% Two-way ANOVA (P values)

Fatty acid® ¢° 05 0 0.5 0 05  OA (A) Chol (B)A x B SEM
%

16:0 1815% 14.83° 1592° 1187 16.00° 1284° <0001 <0001 NS. 053

180 1609° 1252° 1769" 1231° 1862° 1431° NS, <0001 NS 056

18:1w9 15.24° 2801° 9.25° 2059° 19.85° 3008 <0001 <0001 NS 124
182w6 2298° 25.14° 31.76" 32.32° 2254 2248" <0.001 N.S. NS, 124

18:3wb 054 095" 047 120° 068 083" NS <0001 <005 010
20:4w6 1054° 538 1341° 562° 11.00° 733 NS. <0001 <005 068
205w3 1.03 066 068 102 060 062 N.S. NS. NS. 026
26w3 3717 195 358" 221 421° 262 NS, <001 NS, 045
SFA 34.24* 27.35° 3362° 2418 3262° 27.15° NS, <0001 NS. 088
MUFA 17.06° 29.89° 996" 21.94° 2096™ 3127° <0001 <0001 NS, 138
PUFA 41.74° 3643 5227° 44.86° 4137° 3596°  <000F <0001 NS. 112
wb/w3 597 765 832 934 550 657 NS. NS, NS, 143

I8 Refer to Table 3. (Chee, 1999)

Ty $A AFE HEdE 43ge w9 Aggez 207 datd A
A FES F AUA HAZ 0% odNA 2E e vk AFa A
ol AFsE AdEe MUFAS W= 35% ol49) Awe 4Asn Y, o
e Yoz A HA 70 2n BEHE A 470 B Ad9 Ay
5 A 43Y BAEol Wil @Y. 1an A% A $EE BEw
B5aE 4AE AYTHE A9 T o2 BAG Sol AAQ £ AT F AF
§ Hole dux 4AFS 2FRz AFE F2AL & Aok AYA 23

triglyceride %€ ¥95F3 HDL-cholesterol® ZY F 7] &
hyper-cholesterolemic & Al Al @38 Yo 2o)l2 AR F9 03]
HdERE ¥ F5 dve Aolth olFE Grundy(1986)8 | FolA vEGRo)
high-mono A4 A AAW Holxot EF triglyceride o] Feojd oz o}
21, AW Ao|7} simple sugartt starch € 7 VLDL-triglyceride &4 9]
%%‘.154‘11 AAR 2ols AUt HFHBE triglyceride FF0] EolA A "ot
(Melish 1980).
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2 ey HAES 9. 2 2% MUFA
4 datE 59 ez €% % cholesterol® LDL-cholesterole {A}gh &2
7hA 3ol A3 2358 MUFAZF @538 wo o wal 232 uUgy
H(Table 5). Ho] @88 HF9 Holx FE triglyceride $2L =21
HDL-cholesterol &8 Y50] & W MUFAY ©]2 8 78S Ho|x U}
th o] A3t mEYE uxw 4o ) MUFAE AWo] W¥n B43E0 xo
HolE WHHEE W Hoh EF cholesterole © WEAUY HAis §AE £z

o2 FAAMA F ¢ AL Aoz B,

MUFA¢®} LDL9 A3}

Hool 9435 de] £A5E 42 29 vz LDLY Abgle] =
5% AF7F R ATHWitztum 1991). AAZ FA=el A$ LDLE 7HA T o)
F¥oll 3= LDL receptorg %3le] Al Hi=d] Absiulg 4] 2= LDL9

A =

Mot 2 44 E(macrophage)d] ¢5te] A4 " F cholesterol ester’} =3
HE 24 atheromatic 9o ETHAEs FAH} a28ng FUAESS o
3t71 A= LDLe A2 @At o] ol Zgsivy a9

Fullerst Jialal(1994) LDL9 4tshol thah 2 7bx) 9o gx Asharge 2
=30 H= PUFAY &% 7M4 $AHR0T 9w 13802 cholesterole] 3
Folut BIEHRIE, carotenoids, lycopenes, ubiquinol, phenol & 3 el E o] &4
AR Aste] Akel JFS #d: 39ch SteinbergS(1989) A linoleic
acideh 2o A AdstEle Awate] @ol #&d HolE MHHW =z
lipoproteinl &} linoleic acid #aFe] %olx i ol AZ EwiAzZe AL &
DAl @A atglch & LDLY 4 AlAue] why ke moFs =g
& AA T dhtelu olgk e LDL 4tste] &7|wAzt w2 PUFAS]
peroxidatione] 2t X 1z st}
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Table 5. Comparison of monounsaturated fatty acids on plasma lipids and

lipoproteins’
Cholestero]
Diet Triglyceride
Total LDL HDL
mg/dl

High saturated 244=*9 178 8 42%3 17117
High monounsaturated 2087 136+ 7 39+2 178+14
Low fat 222£9 147+10 322" 23529

! Eleven patients (10 men, 1 women) ages 49-69 yr {mean 58%t2 SEM} with plasma
cholesterol averaging 251 =10 mg/dl (range 202-309 mg/dl). Weight averaged 84*3 kg and
body mass indexes 28%1 kg/m'. "Values are significantly different from those of the
high-saturated period {p < .05). The three periods were compared by a repeated-measures
analysis of varience. When the analysis indicated that the results were different, paired r tests
were used to compare individual diet periods with Bonferroni adjustment to contro! the overall
alpha level. “Values are significantly different from those of the high-monounsaturated
period(p < .05). {(Grundy, 1986)

Table 6. Thiobarbituric acid-reactive substances in native and conditioned LDL
from subjects on MUFA and PUFA diets at the end of the second
dietary period*

Diet Native  Smooth muscle cell Smooth muscle cell + Cu®' Cu”

nmolMDL/mg LDL protein

Monounsaturated 1.05£0.03 15.70+4.00 47.0012.00 7202200
Polyunsaturated 1.16=0.04 2440200 4980+ 260 18.60+1.40"

! x£SEM. MDA, malondialdehyae equivalents. * ** Significantly different from MUFA (one-tail
ttest )1 T p<05, ' p<0025. (Berry et al, 1991)

Linoleic acidv¥ LDL Jl &8l PUFAY A2l 90%& A8t ¢t 2Hs g
8 7]Zoltt. Thomas®t Rudel(1996)2 monkeyE ol&3te] XA 4l
MUFA, 03 % w6 Aol W AW o] £l oz & 3B%E o&
o AYow FgstHA cholesterol 3 HA 12 Aolg FA5YL
o A8t w6 FEo] B2 AW A Ald A4 #@gdy st 2 F
e w67t B APAS dFstd 8% LDL d4A & Bage]l marz dx
zo] Fato]l e AR wEolet st Aoz oleic acid7b F4HEHH
LDLS) AA7F 2okl 2bspz vu4 HHs dojdzm 3ok BerryS(1991)%
oleic acid7t F5% 2ol 4bste] Hoh A& gl LDL 4AE AAANGR
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3t LDL el &Astz A & AbshEe] @3 A absle] RIgEd] gas
FE F8 &2leln, 535 EIE(a -tocopherol)7t F%-3l9 LDLY 435 &
d F I st rHTable 6).
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Figure 5. Effect of various dietary oleic acid with or without cholesterol on
TBARS formation during Cu catalized oxidation of LLDL. Each data
point represents mean=SE for n = 3. The legend indicates that
percent ME from added fat of total dietary ME / percent oleic acid
of added fat / with (+) or without (-) cholesterol of 0.5%. At each
point, points not sharing a common superscript are different at
p<.05. (Chee, 1999)
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