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ABSTRACT

This study was designed to compare the effect of different dietary fats on plasma lipids, the
degrec of lipid peroxidation and the activity of antioxidant enzymes in RBC and liver in rats
treated with or without 1, 2-dimethylhydrazine (DMH). Male Sprague Dawley rats, at 7 weeks-
old, were divided into control and DMH-treated groups, and cach group was again subdivided
into four groups and fed one of different dictary fats at 15% (w/w) level for 10 weeks. The
dietary fats were perilla oil (PO), blend fat (BF) containing ten different kinds of dietary oil,
beef tallow (BT), corn oil (CO). At the same time, each rat was injected intramuscularly with
saline (for control) or DMH twice a weck for 6 weeks to give total dose of 180 mg/kg body
weight. Compared with BT feeding, BF reduced plasma total cholesterol level and PO and CO
reduced plasma TG levels (p < 0.05). DMH injection decreased plasma cholesterol in all
dietary groups. However, PO decreased tocopherol levels and increased TBARS levels in RBC
compared to BT. The degree of hemolysis in PO group was higher than that of BT group (p <
0.05) only in control group. Fatty acid composition of hepatic microsome was reflected by
dietary fatty acid profile. The peroxidizability index and TBARS level in hepatic microsome
were significantly increased but tocopherol level was lowered in PO group compared to BT
group. Activities of superoxide dismutase and glutathione peroxidase in RBC and hepatic cy-
tosol were not influenced by dietary fats and DMH treatment (p <0.05). Overall, perilla oil
rich in 3 a-linolenic acid could be a very important dietary source in reducing plasma lipids
and blend fat was also good dietary oil mixture in reducing plasma cholesterol. However, the
degree of lipid peroxidation was greater in tissue by perilla oil feeding and it is very difficult to
use only perilla oil as oil source for meal preparation, so that it could be suggested to use more
perilla oil and fish to give an equal effect of blend fat in order to reduce the risk factors against
cardiovascular disease. (Korean J Nutrition 29(2) : 232~241, 1996)

KEY WORDS : Perilla oil - e-linolenic acid - peroxidation status - antioxidant enzyme - Di-
methylhydrazine - blend fat.
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1. AEAE

A% 855 Sprague Dawley® 713 12008 &
=2 2okl HPFos AA 27 eR o] H&E
L saline % FABIA D, #weHl ALe AF
kg3 1, 2-dimethylhydrazine(DMH, 99% Aldrich
Chemical Co., Milwaukee, Wis) 15mgs 5 234
657 £ Folgo] 180mg/kgel HEE T8 FABIY
T} Z7e] AE@ 2 o]= Table 109]4 9} o] Ao] FAF
3 Qael H&L BREE 54.0%, BHA 22.0%,
A 15.0%(% S%9] 30.8%) o2 FU3}A T
gout Aukel FAue E2A TAEEY 5 =
dzAb BX% 7)x3te] g=ele] AFshe 4
Az Are) F59 stk st 10744 7
gsle] W= 2371 & (blend fat, BF)-& Fog
BFL, o) viaslr) flaiA LAt g9ez 47)
Z(beef tallow, BT)& Fg% BT, «6 linoleic
acid #9228 $44 7% (corn oil, COI& Fud
COE, @3 alinolenic acid FY2 E7|&E(perilla

O 2 ox
tlo my of O
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Table 1. Diet composition of experimental groups

Experimental Groups

Ingredients BF* BT CcO PO
g/kg diet

Corn starch 540 540 540 540
Casein 220 220 220 220
Fat 150 150 150 150
DL-Methionine 3 3 3 3
Choline bitartrate 2 2 2 2
Vitamin mix’ 10 10 10 10
Mineral mix* 40 40 40 40
a-Cellulose 35 35 35 35
1) Xitamin A was provided at the level of 4800 IU/kg

iet.

Vitamin F was provided at the level of 180 1U/kg diet
(BE,CO and PO diet) 60 1U/Kg diet(BT diet).
AIN-76 vitamin mix(modified without vitamin E and
vitamin A) : gkg of mix : thiamine HCl 0.6, ri-
boflavin 0.6, pyridoxine HCI 0.7, nicotinic acid 3, D-
calcium pantothenate 1.6, folic acid 0.2, D-biotin pre-
mix(1%) 2, cyanocobalamin(0.1%) 1, cholecalciferol
(4,000,000 1U/g) 0.25, menaquinone 0.05, sucrose
990 g :
2) AIN-76 mineral mix : gkg of mix : CaHPO, 500,
NaCl 74, K;CHsO; - H,O 220, K5O, 52, MgO 24,
MnCO; 3.5, FeCeHsO; 6, ZnCO5 1.6, CaCO; 0.3, Na
,5e0; - 5H,O 0.01, KIO; 0.01, CrK(SO.), - 12H,0 0.
55, sucrose 118.03
*Blend fat 15g : soybean oil 6, palm oil 3, beef tallow 2,
corn oil 2, coconut oil 0.5, sesame oil
0.5, shortening 0.4, margarine 0.2, per-
illa oil 0.2, fish oil 0.2
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Table 2. Fatty acid profile of dietary fats

Fatty acids Blend fat tzﬁ?(f\fv Corn Voil Perilla oil
C8:0 0.20 - - -
Cio:0 0.20 - - -
C12:0 1.69 0.10 - -
Cl4:0 1.38 3.02 -

Ci14:1 0.09 0.93 -
Ci5:0 - 0.51 - -
C15:1 - 0.20 - -
Cl6:0 19.34 25.96 10.83 6.08
Cl6:1 w7 0.71 3.97 - -
C17:0 0.19 1.35 - -
C17:1 0.16 091 - -
Ci18:0 5.53 16.61 2.01 1.98
C18:1 w9 30.73 41.37 27.45 15.52
C18:2 wb 34.88 4.00 58.07 14.30
C18:3 w3 4.90 0.87 1.64 62.12
Total SFA 28.53 47.55 12.84 8.06
Total MUFA 31.69 47.38 27.45 15.52
Total PUFA 39.78 4.87 59.71 76.42
w6 /w3 712 4.60 35.41 0.23
Pl 52.60 17.59 68.21 142.42

Expressed as % distribution of fatty acid methyl esters.
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Cholesterol esterase W'Hol 7]zsld AzH TC-
V Z2ANHFGEA S AHEEd @4 total chole-
sterol(T-Chol) #%& Z743l9 3, HDL-cholesterol
(HDL-Chol) ¥3#2 WA Burnstein® WiPoz
HDL fractiong #2|% & 2-& w02 ZA43r},
@49 triglyceride(TG) 32 Fletcher W'Y og
St A 2E whole blood 0.02mle 38l
Draper$} Csallany? ¥WiPoz H¥Feo £3
(hemolysis) HEE ZA3Aen, FFTY toco
pherol 332 Desaiel WP oz 245191, 7k23A
9] tocopherol &2 Taylorse] WiWor 2431y
ot H¥Te A EE JEE  thiobarbiturie
acid reactive substances(TBARS) &< Yagi W
wom 2450, 2k 249 TBARS ¥%% Uchi-
yama$}t Mihara W¥%o= Z4sigc). #Hdpe 71
Z39 cytosolE SOD A4 %= Winterbourng
WMo g 2A59 1, GSH-PX s Paglia$}
Valentine?] #¥®oz =4s9tt. 7+ 229 mi-

crosome Folch%9 WiPoz 2Ag ZZslq
Lepage®t Roy®] ™3} CheeTo] WHE?S 43}
o methylation& ¥ ¥ gas chromatography(HP
5890-2 series) & ARg-3to] A HHF 248 S8}

3. SAIAe]

R2E A¥A3s Statistic Analysis System(SAS)
package® AHEst p <0.054F94 Duncan’s
Multiple Range TestZ one-way ANOVAZ o]&3}
o NS AFsIH, Aoxute] ZFel 3ty
WHEA Y A3 S AT AdME two-way
ANOVAE o] &3ttt

AFPAMNE o6 linoleic acid®T= @3 elinolenic
acid’t 4 Chol® TG 355 U Y&A408 By
At} =3 DMH Aol e thzstel vs) &4
T-Chol %7} & AWM Z4d 23S HYo
5, PO Fog FolAut f94 02 o vk},
‘ ofe] gatzAlel] o3t i, ok dlgtelA &
% Chol 559 A 918§ Alolo] do) FauaA2
Hol FoP®  md wetgd oo o A
Chol 7431, growth factore] 23] 83 Chol &
7} wolA 1 A X 4g 918 $7HE CholR 3%
H237148) LDL-Chol®] ©|37} 5718k, LDL re-
ceptor €4 F712 Qs P& Chol 30] ZAgr)a
AT 2y % Chol 571 e o 2
ago)s, AHRl, aRlPE A7 RS B49l
7} Bu)Qlo) vj3) CHD ¥HE-S @okor) oy
EAGIIP G50 dAqoME weted T
st} 2313 3 Chol 57t S7Fekithe ARt
© Bak 3o &% Chold ¢hitAlalel dAl:= oo
% Chol ¥E& W¥3Ed 938 vxle= 3219
F2 F, 5T, 5, ¥4 2 A5l wa ves

H L HaglePt B dpoe 4
% Chol#t hdA&o tis] 4@ = glovt wols
A2l DMH A2 & <13t} 84 Chol %7} 743814

g NNEFF ue} 2 A vepto)
7% HDL-Chol ¥%=&(Table 3) BF¢ POxT}
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Table 3. Effect of dietary fats on the levels of plasma cholesterol, HDL-cholesterol and triglyceride in rats treated with or

without DMH
Groups Total Cholesterol HDL-Cholesterol Triglyceride
mg/d|
BF 87.16 + 7.87* 53.60 + 3.82° 150.47 + 24.18"
BT 11413 + 2.70° 64.39 + 6.41% 194.15 + 10.20®
co 109.88 + 7.04™ 75.48 + 1.62° 85.95 + 20.67°*
PO 94.13 + 11.83"™ 51.96 + 2.71° 58.61 + 9.48%
BF+DMH 83.54 + 2.53% 61.53 + 3.35 105.75 + 14.60
BT+DMH 95.69 + 8.94™ 65.22 + 7.37% 229.23 + 29.57°
CO+DMH 94.16 + 0.71% 59.13 + 7.64° 131.25 + 38.04™
PO+DMH 65.65 + 6.87° 56.59 + 2.75° 3312 + 5.13°
DMH p <0.0036 NS NS
olL p < 0.0040 NS . p < 0.0001
DMH x OlL NS NS NS

Numbers are mean + SE, N=5-8.

Means sharing com =+ mon superscript letter in the same column are not significantly different at p < 0.05 by Duncan's

Multiple Range Test.

CO7} HDL-Cholg Aoz %31, 3 PUFA7}
we pOE BFY vl AE @ 38 BiH. CO
o} Bl& BT7F €% Chol #32 ¢ #3224 HDL-
Chol &&& COdl a8 B F7r=Uch w2h BTA
olel Hl& COAelrt o wEAd Aoz Al{dnt
DMH A& F%&A HDL-Chol 5 POl 234
felz oz gasiglolt BF, BT, COZINE 2 ¥
37} itk GAEE TS AL A
32 98 Chololl tidt 277} F71ste] F215<1 Al
%2 2H free cholo] HDLE 7F=A0) sy B
olgtm Awalgri?. 18]y Kritchevsky™& HDL-
Chol 2o 2% ore] Agk FHHo T o83l AL &
wasickn F4stet. oj9zte] 84 HDL-Chol &
o} ehalate] BAE T-Chol AFolA ¥ dAA
e 235 RAFIU.

2 e gzt F94 24 TG FZE(Table 3)
BFo) w3 BT $4 &3 TGS =7t $7HEE 7
8o wgon PUFAY o] &2 CO% PO 93]
sodoz volHon, 1% «3 PUFAZ} B POE
BF¢} BTO u)8) fejd oz o wopgitt. DMH A
F30|A] BFe] uls} BTE #HelTolHe 83 TG 5=
7} g Foz o) ol F7hE et POE A B
o= BFY] 30%AE 703 HaHtt. Wb o3
PUFA7} o6 PUFART TCGAHSA T & AL ¢ &
Qoo werR Aol Ralo) gsjNE AT Wsh
kg AR E F3lAth

7F 229 98] ZAE Chol &#2(Fig. 1) L
o)A BFSt COTNA E9kal BT POTIA w3
t}, oju] ByEl FLAPH TIAPEL Ao} o6

linoleic acid7b FH3 20| FFWw2 oA 19

Chol &go] =gtths A9 YA sgich. DMH g
Fol| A wreleA Rolz QlajA] 7+ 229 Chol 3ol
z7bEom 1 ARE Ao|A e R met g2
el th(Fig. 1). BFS BTZl4+ DMH #Hg= &
3 Chol a2l $9A 02 Zriaded CO% PO
dAE feHel 271 9%l®, PO 2siM Chol &
7he 73 Joktt AR AlEE A7l Chole] 223
g o]A< MXW 3-hydroxy-3-methylglutaryl-
CoA reductase(HMG- CoA reductase)oll <J3ilA &
A3t Chole] FH8 LDLE #43tezA FHet
HMG-CoA reductase®} sterol@4l< DNAZA# Al
243 Qo) AuArt Ydvta AT, whekA
I EE AL 98 Chol o] 273 == A=
HMG-CoA reductase @40l Z715¢] Chol &<
Z7 e Aoz Alggrh &3 PO+DMHZA
z7} AEst & 7ol HjE e AL o3 PUFAZH

Cholesterol(mg/g liver)

] Control Groups

Il DMH Groups

Fig. 1. Effect of dietary fats on the level of hepatic cho-
lesterol in rats treated with saline or DMH.
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HMG-CoA reductase BA%Eo| nx]x= d3fo] tje
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F7kstgen, tocopherol FEE #2Fch E£9
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free radical scavenger® #&31= FAralgiol
SOD$ GSH-Px2 A LE 2w RHA(Table 4), Oz
TElA HEy2] SODY GSH-Px &45x #<
AE Zo7h gl es POFoIM 25 =& AFS B
I, DMH A oHe gz Ae stastAz po
TN F Ehe) gAo] 2F =& AP B}
Ad71R] WAl A free radical dekgdl o))
FAE A RlstEe A AslstE - Byl A
S U372, ATt QA dhlas A st

R ox

potassium ion, calcium ion, lactate dehydrogenase,
aspartate transaminase, hemoglobin §°| &4,
HE7ee A¢ 880 dojudr} AP 438
wrel AbshA Atsf o} datkabAl Al S8 zre] B del o4
A farEEE, 879 tocopherole AR TAlE o)
o free radicals AAT 5= glo] $IHLE Ax|5}
FUL ST, gy 2 dFdHE HE1g
TBARS 0] =X 3px4ato] & POToA Z7}s
71 oy AslAAEY] FAUEE AL g
EAE @Ucta Al

Table 5914 2k 2o @9 FA12 tocopherol 3
< v B9 g2y 71eE POE Hol oA 2
Al ol HEl freld o2 o vgren] DMH Mg &+
ANME viz7kA 2 POFAA ol e o vkt 1
23 DMH AHgdl g8 2ET4 Bisgden BF
oA FrelAdol itk L) o9k whE 7 23]
9] TBARS &% ti&#3 DMH A2 BF POE
3l A Tk Al 2ol niE] FoH oz =gt 7}
Z29] cytosol?] SOD BAEE dz73 DMH X3
H T B Aojte] F70) wkE f-oFel o] 1.
o] 7] g¥gtor, GSH-Px A %E= d&73% DMH A
2T 5 BFTolA & Z3¢9HE 233, DMH A2
o o 2= TellA ozt FaEdou fdA4e 9
o}

A AstE FEHATE stressA catalase, SOD,
GSH-Px7} frEslo} AAaitals AAA71E ox-
ygen speciesE AASY o] EX3E Frlo] upg}
Vit E 8789 Z719} 8o o] & 49 2] &
7Htia stlokY. GSH-Px¢ SOD7F ¢oll sl A3t

Table 4. Effect of dietary fats on the level of hemolysis, tocopherol, thiobarbituric acid reactive substances, superoxide
dismutase and glutathione peroxidase activity in RBC of rats treated with or without DMH

ouny  Hemolysis Tocopherol  (NOPADIIC 20 Superodde etnjone
Y% ug/ml nmole/m| Unit/mg Hb pmole NADPH/min/mg Hb
BF 4.75 + 0.81* 4.19 £ 0.22* 0.777 + 0.067 5.90 + 0.95 0.680 = 0.016™
BT 3.49 + 0.41° 414 + 0.24® 0.655 + 0.082 5.76 + 0.58 0.661 £ 0.041*
CcO 4.78 £ 0.71%* 4.10 + 0.14%® 0.675 & 0.027 5.91 4 0.75 0.643 + 0.046°
PO 5.90 + 0.80° 3.79 + 0.16® 0.811 + 0.069 6.25 + 1.08 0.740 £+ 0.018*
BF+DMH  4.29 + 0.70* 436 + 0.18° 0.778 + 0.092 5.90 + 0.89 0.738 + 0.029*
BT+DMH  4.42 + 0.62® 412 + 030" 0.700 + 0.081 5.72 + 1.06 0.678 + 0.030®
CO+DMH 4,56 + 0.70 4.20 + 0.32® 0.680 + 0.062 5.92 + 0.67 0.734 + 0.034®
PO+DMH 504 + 0.94® 3.61 + 0.16° 0.818 + 0.124 6.34 + 0.94 0.764 + 0.035*
DMH NS NS NS NS p < 0.0462
OlL NS NS NS NS NS
DMH x OIL NS NS NS NS NS

Numbers are mean + SE, N=6-13.

Means sharing common superscript letter in the same column are not significantly different at p < 0.05

by Duncan's Multiple Range Test.



e

A R B e 3k 29(2) 1 232~241, 1996 /237

Table 5. Effect of dietary fats on hepatic levels of tocopherol, thiobarbituric acid reactive substances superoxide, dismu-
tase and glutathione peroxidase activity in rats treated with or without DMH

i Tocopherol oy mate ions
mg/g liver nmole/g liver Unit/mg protein pmole NADPH/min/mg protein
BF 0.284 + 0.016° 91.90 + 4.47° 73.20 + 3.46 813.35 + 18.22°
BT 0.267 + 0.013* 87.94 + 2.91° 68.51 + 3.38 767.41 + 34.74®
Cco 0.243 + 0.009°™ 100.67 + 2.47° 71.55 + 4.13 740.31 + 7.61%
PO 0.171 + 0.009° 132.21 + 6.67° 72.92 + 5.39 780.33 + 9.33®
BF+DMH 0.237 + 0.014% 85.69 + 3.52° 67.95 + 3.33 ‘ 774.50 + 39.40°
BT+DMH 0.248 + 0.011™ 86.56 + 4.04° 65.63 + 2.10 723.84 + 34.94°
CO+DMH 0.219 + 0.014° 99.78 + 3.11° 72.89 + 2.48 731.48 + 20.81°
PO+DMH 0.179 + 0.016° 125.78 + 8.11° 72.96 + 6.87 727.94 + 29.81%
DMH p < 0.0333 NS NS NS
OIL p < 0.0001 p < 0.0001 NS NS
DMH x OIL NS NS NS NS

Numbers are mean -+ SE, N=5-8.
Means_sharing common superscript letter in the same column are not significantly different at p < 0.05
by Duncan's Multiple Range Test.
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b Zwke] Ex 3l W AHglA  (peroxidizability
index, PD& AXs] nw® 2 oM PUFAS] &
o] 714 =& POTAMT o2 22 w3ka(Fig. 2)

(mg/g liver) (nmol/g liver)
0.40 300 -
Tocopherol 180 TBARS Pl
0.35 .
160 180
030 140 160
0.25 120
1 140
0.20 0o
80 120
0.15 60
0.10 : 40 L 100 N .
BF BT CcO PO BF BT CO PO BF BT CO PO
[ Control  ® DMH [] Control W DMH [] Control M DMH

Fig. 2. Effect of dietary fats on the level of hepatic tocopherol, thiobarbituric acid reactive substances and perox-

idizability index in rats treated with saline or DMH.
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