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Abstract

The study was performed to understand the effects of perilla and pine nut cils on hypercholesterole-
mia in cholesterol-fed male rats.

Al rats fed with the experimental diets for 3 weeks were decapitated to take serum.From the se-
rum, the levels of total cholesterol, triglyceride, HDL.-cholesterol, free cholesterol, phospholipid,
lipoprotein and glucose were measured, and the results were summarized as follows.

1. The experimental diets supplemented with perilla and pine nut did not influence on the body weight
and on amount of food intake, but decreased significantly total cholesterol level by the rate of
22-30%

2. The perilla diets decreased the 8-/ lipoprotein value from® 99 to 0.50—0. 51, but the pine nut
diets decreased to 0,68 —0.69,

3. The 10% diets of perilla and pine nut decreased the triglvceride concentration by the rateof 11~
14 %, but it was not significant difference.

4, The perilla diets increased the HDL -cholesterol level by the rate of 53—-72%. and the pine nut
diets 7292 %, but both of these diets did not influence on the free cholesterol concentration.

5. The perilla diets decreased phospholipid concentration by the rate of 20-23%, but it was not
significant difference.

6. The diets of 10%perilla and 5% pine nut decreased significantly the free fatty acid concentration
by the rate of 48% and 34 %respectively.

7 . The diets of 10% perilla and pine nut decreased a little the glucose level, but it was not signifi-

cant difference.
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Table [[. The food intake and body weight of male rats
Group
Pericds A B C D E ¥
Initial (g) 138, 049. 2 132543 151 3+3 3 165, 0+5. 0 132.5+4.3
1 st week (g) 154, 0£9 3 LY 147 1258 162 5+6. 5 176, 0+5 ¢ 148 8+6. 1
2 nd week {g) 171 9+6.5 8. D6 160.7 26,8 184, 7+8 6 202 3468 161, 848 7
3rd week (g 193 846, 1 186, 7465 188 00563 20504107 224, 346 1 [41. 7+8. 6
3 rd week-initial {g) 55. 8 52.9 ah. B 53.7 54,3 59,2
Growth rate (%) 40. 4 39.5 41.9 35.5 35.9 4.7
Food intake (g/day) 2305 2.1 216 23.5 25.0 24.5
Table [ll. The effect of perilla and pine nut on Serum Component in cholesterol-fed rats
Group A B C D E ) F
Total chel. {mg/100ml) 60.0+ 8.2 74.0410.2 56.0% 8.0 52.0% 7.5 52.0+ 7.5 58.0+ 7.5
(s {a) (b} () (b)
TG {mg/100ml)  154.0+ 7.3  170.3% 9.4  199.4:%+ 86  146.0+11.3 178.0+13.1 15L.3+10.0
HDL-chal. {mg/100ml} 39.3+ 4.0 32.44 4.0 55.0:+ 6.1 49,6+ 4.7 60.34 6.2 55,0 7.0
(b) (b} (b} ib )
Free chol. {mg/100m}} 19.3+ 4.3 15.3% 3.8 13.0+ 2.9 8.7+ 3.8 15.2:4 3.0 15.5+ 2.7
PN PL (mg/100ml)  157.2+ 7.2 112.5% 6.9 86.91+ 5. 90.0+ 6.1  115.5x 6.7  115.9% 6.5
(a) (b) (b}
Free fatty acid («Eq/1) 575.8+23.0 599.9%+14.2 5455+22.3 309.1%+15.1 393.9+18.4 4R5.4+19.5
(b) (b {b)
glucose (mg/100m1) 92.6+ 7.1 4.4 7.7 72.64+ 7.9 69.54+ 7.4 75.0+ 7.0 65,6+ 4.7
Y
TG/PL 0. 98 151 2. 29 1.62 1.5 1.3t
Total chol. /PL 0. 38 0. 68 0, 64 0. 58 0. 45 0, 50
(a ) P <0 01(between A and B}
(b} P <0.01(between B and C. D, E. ¥)
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Fig2. Quick scan graph of lipoprotein in normal rat

Table IV. The effect of perilla and pine nut on serum lipoproeein in cholesterol — fed rats.

Group
Lipoprotein
A B c D E F
VLDL (%) 26.8+4.7  24.3%4.3  22.Eh34 23.8+1.8 25620 22.6+4.9
LDL & % 94 +3.7  37.740.2  76.3+1.8  25.5+3.5 31.0%0.5
8 {a) (b (b) i(b)
HDL (o (%) 48,443.9 3B.01+3.7 515445 50,7417 44.054.7 45.3+4.8
() (b (b (h) (b}
g/a 0.51 0,99 0.51 0.50 0.69 0.68
(a) © $<0.01 (between Aand B)
p<0.01 (btween B and C, D, E, F)
chol.ak 7Efnat RS JrHier BEESl LDL (k& V. % %
37.7%2 AREYch # 13% Mmstel o EAHE E obul B44 BUETAEILAT (atherosclerosis) & §h#E
sk C % D Efoll 4 25.5~26.3%% AREs} wia o] LA (musculeelastic intimalell BEE (3%
&z vepd o 2bS gt B3 F ffel4lis chal.vo] ERis o} G7laal of REHS HRE el
30.4~31.0%% BEtwch <7k Wpabodeh HDLe viel A e Al abs o EREIR-S 20, BEAE
SR BRel A £ 10% Mobsked 38.0%<ll It 304 tE vhEbubE %”o 2 WaE el el -;u}E‘? ‘m
s A4S g C % Dol A% 50.7-5L.5%% mpyEEs] WESHS TR BEL Qe B
#5 12%7} skl BREw ol - g ekl A MRE L] MRS M) WRTIHI L Wilshn s iﬁﬁm
o BE ARMCiE ¥oteds Ay AT ER F geo] et el s Aol ohy i M5 NE
Broll A= 44.0~45.3%2 BRFwvt 6~7% farE sloz FHisky dl
sl ol ABRR chE sbekelh ﬂr;’é’im%‘*"» i?fﬁ~9 1 ElEhd Bob A del Al E
:?Ei i Bla?l fe ﬁ"?o?! 4 0.518] 4 B?’ff‘bﬂ “1 Tl fbaE W glemir, SR, R
= 0,992 Winstgn gt D ol AT 50 O % o Y HEfﬁ "#‘#’* 248 (sedentary habits), FHi®
Aﬁ:ﬂ} u} 4=8)93 o E, ul F Rl 4+ O 68-'0.693_ it frits 829 (psychosocial stress) JLe[al R g
BEfw - MAebd ok ABels B9 S o FHol nasle] gluh

ebylel, ol 3 oeivhal flpEFEel si# BEE & Ux



62 FHRE - e R ik

obell E-4% BlMEILAESL BB HW b RbiRS oM
shod R HEE PrEted s %) e A A
FY glol ASsio] ghond obsl s Al -2 #
BEelmd Moo BRI BRI ML e shiR 4
Aol el A BRTS s
Mol s Faty gl

B Fi2k Lipoproteinol] BHEY HF7ESL S 54 #2 chol.
z+ VLDL, LDL, 228l3 TG & &5l MWinstd
RN L R el Rk e) M insl s HDL
o] Hln HRHER o) wHEr B THatke] i
hoba @ik ap et

AET L BAiE oL #po fiilichol il
u:l 0}-.3 C] 0}:. \J—o}_}‘d i ]o] 71 ‘{ ‘no}.‘ﬂt}_y_
ghed ot 4 BEreell 4 BAE BMET C ¥ D OB
o] chol. vt iEfiat B fEv vl 25~30%  misbgled e

= lipoprotein 2}

of ZhE- R E 5 F Boll 45w s28) by S o
vhile},

olsh2bo| INEEAMIFIRNGEEC) ik chol. 2] &
G ML AP ol ol A AVpEHEN Mo e o
chol, HEilts} MEiAgo 2o HUBEE S 23 Ao
B Azkgk g ool )™

M TG &l e Saleh A2 5% immusrC a
E Bfoll 4= B #wv) pidslal ggkond 10% i
DY F el 4 11~14% Aot § o]

Sadv

firidi HDL —chol. &) &5 EAE g C
D ffell 4 B B o} 53~72% #4ji%s}hA u;mo}
o AE MR E W OF Mol AE 72~92% HE
A wmslgdoerng SAx ol S gk S m
i HDL ~chol. ¢| #i:-¢ o ”‘0} MmiAlRet il
és S chol o GRe CHA & 15% ®dsl
S} BHEMHe) gldded DLE Y F Bl 4+ B ¥
ﬁ}' 18k & 5{' S oviepd o m R o chol. 81 G R
= GREHAMY BES HE dade ﬂf?.-% 4
ZH e},
fridi PL o) &8 B8 fimg CyY D 8o
B frR o} # 20~23% A7iEEHA ekl et A
et E 8 F ffel A= B #fsl w8k GRS o
ebdlicl, TG /PL 2] gh& C ffe] 2,298 sbab w9t
i F ffel 1.31E 714 wroto o Total chol. /P L
8] Zhe C #fe] 0.6458 7} 3 E Bol 0.45%
7h A gete
ela ﬁ%{}’j,. =3
9]
1

‘.o it

],

by

Bl 24 g C.DLE.

B R o} TG ¢} Mdhre]
B #fe vt ¥9 94 Tot  chol
9] #ib ke W o}l wkel 4 Total chol /

5 F el 44 PL
e} TG/PL Ox qro
o ML P

PL ¢ zhe B Rl

gk WEhHER A TG 7F rgsle] R Brow
REE o il ST BARE vehde RRER
Bifg-2 He AR B B2 ol i
g} Gite] Mgkl AL insolin-d Hpfilslw
M Ekel

A BBl A2 il EEEHRIEE SRS BB
% RNEE C Bl 4 555.5 uEq/ 1 olan 10% v et
D Bl 4+ 309, 1uEg/ 1 2 S (f}:f}m:f"] 5%? D
Bell 4 wel 4 frskaAl 0 ghs ey 25
ey A BTl M ARfnit o] My ’é“ £ g
Tapimgel il Mndlel Bl #HR S| B S

L‘-OL },

vhreRdel id glucose 8 T hi-& B o] 74. 4mg/
100mi <18 ltﬁﬂ C.D.E W F IFell 1= 65.6~75.6
mg/l((]m B Besb w4l 2hE Jdekyic)

28l lipoprotein 2] #ipkel g 2% v C.
D.E.F 8¢ VLDL 7142 22~25% % 24.3%9] B
fxk wiskda LDL2 548 B Bfe] 37. 7%l d)
H# B iR hnfr §E 4+ 25~26%:u Mb ke
ozkRch B g LDL 2] GRE o
M A7) Ao s

ek HDL 8] [hi & S i inf 2%l 4 50
~51%o]a =t m:bufz‘tﬁwfoﬂ Him 4d~45 Yolag,
38.0%<] B HfR ol Wmalg o A i cles @
oko.mf by cL %vﬂ P e HDL o B0 o
S o 1 fﬁm Hel,

el E /9/ o] Fh& Bl A ARl 4 0,50~
0.51 8 (F#EBl A Bl 0.513 vl ssbgd on 3hi
Dt BRG] A3 0.68~0.69 8 B #E2] 0,998 vhls
shobo ol A fE2) 0, 51,!?:&}‘ Eatey

St ‘U—¥ 2o give] 4RSS o
M 715 Eélfuk 2l chol. @EEE F§
wl & «\wz:} 2 0‘4 AR EE ] gl LRy
t3 m‘% @ Fofl Bl whi sl o Foixel 37

o2 WAL

-

Ela

V. & &

SEAEMIENEES SHYT Soet st A
7t 23] (sprague-Dawely) 2] fLif i He ell  v] )
Tg. FORES Bieskr] Slsl 2z 36ule]E GEEFO R

Byirabed 380 BBAME NhEA gzl
ﬁﬁ"f’fﬁﬁh‘ PR AL (5 - 80K Coo) ol choll & 2
% gt ohS %”‘iﬁr- g Ak 5 %ok 10%
immsked GEe

TSR m: 1T A 160 R
7 f SRPICS ABE] A S u%eh Leleke



Vol. 1, No. 1 (1984) {m”,fﬂuoﬂ %] ,igt
# chol. TG. Lipoprotein HDL—chol. ¥ #f chol.

drEElEaEe, el T glucose 50 (B AR M
‘é‘»oﬁ E’!"p‘q“ 7].‘9* *‘:!31:' o;‘?itf}
@ Solsb =F wongfHE 252 (kfsk fELE
L2 moﬂ BogES D;z} &} orokur}

7 wmq o} A AN e 25 23] il @ chol,
‘/,2«._; 22 *’ﬂ% HiEsAl b Al Ho)

@ B iFnfil = 2139 8-/ lipoprotein 2]
S pEde ABTEES] 2h(0.51) 3 wiEqh KARL R M
Al g ok AR AR e B RinAM Y e M
g %i'iiw-

@ St 2
,’;:%;%% 1'\'14% M( L‘*

- 10% EnEt Al 33 i TO
o0t A ERES ol

5 S ingAl e #ia el g HDL —chol.
:‘éﬁ 4 53~72% Leln ﬂ wbtiﬁtﬁ«‘% 72~92% H
T5abA] Wil 7o i chol. G ol 4 -
o) & =j4= o el

B B S 8ze s PL BB K
20~23% Mb Ao A fthel gl b Bn
f{@ = g shadel,

~vi‘—- 10% vsinet fefish 2H% 5 % gt
ﬁ"ﬁy = B} bk GRS B S 48%2F 4%

u]z] 2} -

FElE 41 1% o}»;ﬂ Wil A1 ek
® Vﬁ"”ﬂ o} il = 313 o IY'[WE;‘ glucose 7%
T;(E— { f"”( // 1‘?5-93’{' f’ ' 'f% h nk M }

2 £ X M

J. Samler and R. Pick:Nutri-
l.ea and Febiger,

1. Katz, L.N.,
tion and Atherosclerosis,
philadelphia, 1958.

9 McGandy, R.B., D.M. Hegsted and F. I
stare: Dietary fats, carbohydrates and ather-
osclerotic vascular disease, N. Engl. J. Med.
277:186~242, 1967.

3. Kokatnur, M., N.T.Rand, F.A. Kummerow
and H.M. Scott: The effect of dietary protein
and fat on changes of serum cholesterol in
mature birds, J. Nutr. 64:177, 1958

4. Johnson, D., Jr. G. A. Leveille and H.

her : Influence of amino acid deficiencies and

Fis-

protein level on the plasma cholesterol of the
chick. J. Nutr. 66 : 367, 1958.

5. Chi, Myung S., Koh, EunSoock T. et al: Effect
of garlic on lipid metaholism in rats fed cho-
lesterol or lard. J. Nutr. 112:241~248, 1982.

R. B., J. T. Anderson, H.L.

et al: The effect of dietary fat on fecal

Taylor,
the

6. Moor,

10.

11

14.

16.

17.

SE 53
excration of cholesterol and its  degradation
products in man. J. Clin. Invest. 47: 1517, 19
63

. Connor, W, K., D.T. witiak, et al: choles-
terol balance and fecal neutral steroid and

bile acid excretion in normal men fed dietary
fats of different fatty acid composition, J.
Chin. 48: 1363, 1968,

Ramesha, C. S.. Faul, R. and Ganguly, J. :
Eifect of didtary unsaturated oils on the bi-
and
excretion of cholesterol and bile acids
. Nutr, ]10"~"‘r4"?'~-"’1%8 1980,

R. and Gangulv, J. : Effect of

Invest.

osynthesis of cholesterol, and on biliary
fecal
i orats,
Paul,

rated ipids on the bile ﬂnv\ and biliary

unsatis-
ex-

and bhile sa
315~-323,
Ramesha, C. 5. and Genguly, J.: on

cretion of cholestero! alt in

1476,

rats.
chem. phys. Lip. 17,
Paul, R.,
the mechanism of hypocholesterclemia effects
of poly-unsaturated lipids. Adv. Lip.
155~171, 1979.

Nestel, P. J., Havenstein,
scott, T. W. and cook, L. 1
rol excretion with pelyunsaturated-fat
diets. Metabolism 24, 189 -

Res. 17,

N.,

: Increased

Y.,

ste-

Homima,

high
-choles erol 198,
1975

Nestel, P. J., Y., Scott, T. W.,
Cook, L. J.and Havenstein, N. : Effect of

tary poly-unsaturated pork on plasma

Hon ma,
die-
lipids
and sterol excretion in man 42 ~ 48,
1976

Campbell, M., G. L. Rhodes and .I. P.Levinson

: The effect of e-tocopherol on

lipids 11,

«?xpﬂrmmmal
1952
S.Wada, et al: The effect of v-
tamin A and E on serum chelesterol and ath-
shokurvs 19: Bi,

atherosclerosis, Angiology 3;397,
Koyanagi, T.,

erosclerosis in the hen, Eivs
1966,
Kelsay, J. L. : A review of reserch on effects

of fiber intake on man, Am. J. clin, Nutr. 31:

142. 1978,

Kinsell, L. W., Michaels, G. D)., et al: The eof-
fect upon serum cholesterol and phospholipid
of diets containing large amounts of  vage-
table fats, J. Clin. Nutr, 1 0224 ~-231, 1953,

i L g-uvhelel) alel 4ol friig i
HED frid2) sty 1 sl ‘:}'f—‘{.&ﬂf BEER -




64

15.

19, ¢

20

2. Gordon. T

redokabsl 2l 11| Al 25 12~18, 1978,

¥ 1ol Aubsiel ghel
A, shEodobebaia] M8 A 23 19--26,
ezt Zb=wl o) L B-wsbadulbe] w1l g kil ol
A Aol gt o7 (B iha] fat level Aolol] o}
% rat®] "olal el wlAl: dek), gEeler
k3] = #1129 A4 2 % 99~105, 1979,

Mcgill, H. C., Jr. Geer, J.C., et al: Natura}

historv of human atherosclerotic lesions. In M,
Sundler and G.
sis and its origin, 39~86,
New York, 1963.

W. B. and Dawber, T. R. : Atheroscle-~
544~

Academic press,
Kannel,
rosis as a pediatric problem, J. ped. 80
554, 1972

, William P.Castall et al: High den-
sity lipoprotein as a protective factor against
coronary heart disease, Am. J. Med. 62 1 707
~714, 1977,

H. Bourne (Eds.). Athorosclero

e Ly S

23. Gofman Jw. Young W. Jandy R: Ischemic he-

4.

25.

26

art disease, atherosclerosis
circulation 34 : 679, 1966
Kannel WB. Castelli WP. Gordon T,

rum cholesterol lipoprotein: and risk of coro-

and longe vity,

etal: se-
nary heart disease. The Framingham
Ann Intern Med. 24 : 1, 1971,

Albrink MJ, Meigs Jw, Man EB: cerum lipids,
hypertension and coronary artery disease, Am.
J. Med. 31: 4, 1961,

LA, Bottiger LE:

disease in relation to tasting values of plasma

study,

Carlson, Ischemic heart

triglvcerides and cholesterol, Lancet 1:
865, 1972,

ofefal BREA - olvied DwlelulE ob TMFIlE
el MR (Bl E oz 8 589 wa
W) S Folare s 4 004l A 45 1927
1876,



