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Abstract

Accumulation of peroxidized lipid, fed or injected in the body of rats was investigated and the effect of per-
oxidized lipid on the antioxidative system was studied also. Three groups each having six of Sprague-Dawley
rats were raised for 8 weeks. The peroxide value (POV) of diet fed to the control and the peroxidized group
was 5.47 and 22.14meq/ kg, respectively. Injected group was given the control diet and peroxidized linoleic
acid (POV 31.81meq/kg) was injected into the peritoneal area three times a week. The POV, MDA, and prot-
ein carbonyl values of the peroxidized and the injected group (experimental groups) were significantly higher
(p<0.05) than those of the control group. Cu, Zn-SOD and Mn-SOD activity of the experimental groups incr-
eased 1.6 times that of control group at 4th week, and decreased by 60% of their activity after 8 weeks of
feeding (p <0.05). Catalase activity, glutathione and Vt. E contents of the experimental groups were signi-
ficantly lower (p <0.05) than those of the control group during 8 weeks. The accumulation of peroxdized lipid
in liver were ovserved both in the fed or the injected group. The increase of enzyme activity of the experimen-
tal groups during 4 weeks suggests an adaptation of antioxidative system to get rid of the peroxidized lipid. De-
crease of enzyme activity and glutathione observed as the peroxidized lipid accumulation proceeded further,
however, seems to indicate the oxidative damage of enzyme and protein. Determination of the protein
carbonyl content may be used as a method for measuring the oxidative damaging effect of peroxidized lipid.
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Table 1. Composition of experimental diet
Ingredient Content (%)
Casein® 15
Corn starch® 69
Lipide 10
Mineral mixture? 4
Vitamine mixture® 1
Cellulose (CMCY 1
Kcal/g 4.22

? Junsei chemical Co.

® Miwon Co.

¢ Hae-Pyo, Dong-Bang Co.

¢ Salt mixture : g per 100g of salt mixture : CaHPQ4 7.5g, K2H-
OP4 32.2g, NaCl 16.7g, MgSO4 7H20 10.2mg, Ferric citrate
2.75g, MnSO4s 0.51g, KI 70mg, CuClz25H20 35mg ZnCls 25
mg, COCl25H20 5mg, (SOsNH4)6M070244H20 5mg

¢ Vitamin mixture : Per 1kg of diet : thiamine HCl 20mg, rivof-
lavin 20mg, pyridoxine 20mg, nicotinic menadione 45mg, vit-
amin B12(0.1% tritarate in mannitol 22mg retinyf acetate 2000
L.U, cholecalciferol 10001.U, dI-tocophery! acetate 0.1g, chol-
ine 1.5g, inositol 0.1g, vitamin C 0.9g, p-aminabenzoic acid
0.1g

' Cellulose : CMC (sodium carboxyl methyl cellulose non-nutri-
tive fiber) '

Table 2. Recommended daily allowances for rats™

Weight (g) RDA(g) Calory (Kcal)
91~115 14 59.4
116~130 16 68.0
131~145 16 68.0
146~160 18 76.6
161~175 18 76.6
176~190 20 85.2
216~230 24 102.3
231~245 26 110.6
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Fig. 1. Change in growth rate of rats fed or injected different

amount of peroxidized lipid for 8 weeks.

Control group (-} was given normal diet(POV 5.47
+0.12meq/kg). The normal diet was incubated at 25°C
for 48 hours (POV 22.14-+1.04meq/kg) and then sup-
plied to the pemxndlzec group (- -4&-). The injected
group (- @) was given the normal diet and peroxidiz-
ed linoleic acid (POV 31.91+0.88meq/kg) was inject-
ed into the peritoneal area 3 times a week.
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Fig. 2. Change in peroxidized value and malondialdehyde content of rat liver.
= Control group, & : Peroxidized group, —@— : Injected group
For the diet preparation, see the legend of Fig. 1.
The values are means of 3 replicates of 6 rats.
"The values of peroxidized and injected group are significantly different (p < 0.05) compared to that of control.
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Fig. 3. Change in peroxidized value and malondialdehyde content of plasma.
—{— 1 Control group, —&-~ : Peroxidized group, —@— : Injected group
For the diet preparation, see the legend of Fig. 1.
The values are means of 3 replicates of 6 rats.
#The values of peroxidized and injected group are significantly different (p <0.05) compared to that of control.
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Fig. 4. Change in the protein carbonyi content of rat liver.
{r— 1 Control group, —&— : Peroxidized group,
@— : Injected group
For the diet preparation, see the legend of Fig. 1.
The values are means of 3 replicates of 6 rats.
“The values of peroxidized and injected group are
significantly different(p < 0.05) compared to that of
control.
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Fig. 5. Change in the vitamin E content of rat liver.

—(: Control group, —a— : Peroxidized group,

@ : Injected group
For the diet preparation, see the legend of Fig. 1.
The values are means of 3 replicates of 6 rats.
" The values of peroxidized and injected group are sig-
nificantly different(p<0.05) compared to that of contr-
ol.

Table 3. Change in the antioxidative system of rat liver due to the accumulation of peroxidized lipid fed or injected in the body

Cu, Zu - SOD Mn - SOD Catalase Glutathione
(Nu/mg prot.) (Nu/mg prot.) U/mg prot.) (nmol /g tissue)
4w 8w 4w 8w 4w 8w 4w Bw
Contral group” 17.6012.40 20.94+2.58° 1.48+0.37° 23440670 17014015 260623.08" 26200+145.19  30545:127.81
Peroxidized group” 29.15+3.44 13.05+0.21" 2.5542.17" 1.72+0.31" 12.13+0.98" 17.02+0.31"  350.93+109.57 28591+ 5242
Injectied group® 28.13+8.05 10.7443.66" 2.30+1.31" 1.20+022" 8.69+0.82 1494+3.00" 270.25+ 3796 21442+ 84.60"

" Diet for control group was prepared every week and kept frozed at

12meq/kg)

80°C and thawed 2hr before supplied (POV 5.47 +0.

* Diet for the peroxidized group was prepared as incubation the control diet at 25° C for 48hr (POV 22.14 +1.04meq/kg)
¥ Injection group was given the control diet and peroxidized linoleic acid was injected into the peritoneal area 3 times a week

(POV 31.91+0.88meq/kg)
The values are means of 3 replicates of 6 rats

< Different fetters in the same column are significantly different at level of 0.05



E3Et F
ML *ﬂi

=
=2
9] vitamin E 4=

Aot BAFALE Fogh 2]l FpalstR]Adoe] A
W 9 Aol HAEE AE 2] Hste] A
Ale] (POV 22.14meq/kg)E & T (HET), A9 4]
71 2] (22.14meq/ kgl & TFE F AT, 281
x2T AolE FiA UdFde] 33 At linoleic
acid (POV 31.81meq/kg)E &7}l TR} i (FAMD)

F B ARSEE A 7k do o A RS
ol a, FAEsR) A 9] Fofof ulZ F4ks A Y Wil e
Abw B ok} 45w A 3 FAalE 9] 7he] POVE o
2T 176%9} 216%2 F& 3h& 2ot 8534 o
= HE2TY 15%9} 24% 3 3= A3 G2 ghol
ATHp<0.05). AT FALES] MDA &2 AL-S-
717 Bk 2T ¥} E=oten] 4= 115%, 8%
170%), 45=9]] b}l 832] A}o)7} v A&t} (p<O.
05). 7k9] gaksbA 48] WaE Aejew Cu, Zn-
S50D9] FA2 ALK 4FA ol = A T3 FAEY &
Aol Tl vlsh 2f 1.600 A= Zolete A4S 1R

Lo} 8F Foll= dE2TE] A9 50~60%F FrAi
3}l o} (p<0.05). Catalasee} glutathione —1.2] 11 vita-
min E&] @2 AT FALECl alel A A%
o] = 3hel whe} dj 2ol vls FA 3] st p
<0.05). oJAte] APANT HE] Ao] mEe FAlZ F
o1t FAarstA|Ae] A7We A E A4S B F
AR, AFS 4FH ol AT FAb ] BA] 84
o] Z7}gt 712 &ratsbA 7t A F Ak E-& A A 8]
He ASddeE e, A5} 5ot 4%
A}, glutathione=} vitamin E &2k2] 7+4 ApAL-2 Ak
3t214 2] gl 4o W AbshAd Q] &4k Aoz
A Z+=c}, Protein carbonyl 3HeF &3] w8 3}AFsL=] A
o ot QAW ALsA ]l &S S 8] Azt
uhy o 2 AzbE ], X A3 designz} S-AFSE o ol A
= A28 49l Ao AR,

L
<]

57

<

2 ¥

1. Simopoulos, A. P. : Omega-3 fatty acids in health
and disease and in growth and development. Am. J.
Clin. Nutr,, 54, 438(1991)

10.

11.
12.

13.

18.

19.

20.

o]-)

. Dyerberg, ). :

KA

Linolenate-derived polyunsaturated
fatty acids and prevention of atherosclerosis. Nutr.
Rev., 44, 125(1986)

Gardner, H. W. : Lipid hydroperoxides reactivity with
protein and amino acids. A review. J. Agric. Food
Chem., 27, 220(1979)

Kobatake, Y., Kuroda, K., Jinouchi, H., Nishide, E.
and Innami, S. : Dietary effect of w-3 type polyunsa-
turated fatty acids on surum and liver lipid levels in
rat. J. Nutr. Sci. Vitaminol., 29, 11 (1983)

Leibovits, B. E., Hu, M. L. and Tappel, A. L. : Lipid
peroxidation in rat tissue slices : Effect of dietary vita-
min E, corn oil, lard and menhaden oil. J. Nutr., 110,
924 (1980)

. Hu, M. L., Frankel, E. L., Leibovitz, B. E. and Tappel,

A. L. : Effect of dietary lipids and vitamin E on in vitro
lipid peroxidation in rat liver and kidney homogena-
te. J. Nutr., 119, 1574 (1989)

248, JH, A4 ol f 44 Aloulehal £
ol e Q7 A W E A FFEA L e
2] 717k W3t o k3] A, 25, 586 (1992)
Iritani, N., Fukuda, E. and Kitamura, Y. : Effect of corn
oil feeding on lipid peroxidation in rats. J. Nutr., 110,
924(1980)

Bunyan, J., Green, )., Nerrellum, E. A., Diplock, A. T.
and Cawthorne, M. A. : On postulated peroxidation
of unsaturated lipids in the tissues of vitamin E defici-
ent rats. Br. J. Nutr., 22, 97 (1968)

Yoshida, M., Suzuki, K. and Kaneda, T. : Studies on
the toxicity of the autoxidized oils. Il. The effects of
autoxidized oils on the enzymatic activities. Yukagaku,
21, 881(1972)

AAD, AAZ oAl 984}, p121(1992)
A.O.A.C. : Official Method of Analysis. Association
of official analytical chemists, 13th ed., Washington,
D.C.(1980)

Buege, J. A. and Aust, S. D. : Microsomal peroxidat-
ion. Methods in enzymol., Vol. 52, p.302(1978)

. Levine, R. L., Garland, D., Oliver, C. N., Amici, A.,

Climet, 1., Lenz, A. G., Ahn, B. W., Shaltiel, S. and St-
adtman, E. R. : Determination of carbonyl content in
oxidatively modified proteins. Methods in enzymol.,
Vol.186, p.464 (1990)

. Oyanagui, Y. : Reevaluation of assay methods and

establishment of kit for superoxide dismutase activity.
Anal. Biochem., 42, 290(1948)

Chance, B. and Maehly, A. C. : Assay of catalase and
peroxidase. ll, Academic Press, p.764 (1955)

. Higashi, T. : Critical review on the determination of gl-

utathione in biological preparations. Proteins, Nucleic
Acid and Enzyme, 33, 1370(1988)

Taylor, S. L. : Sensitive fluorometric method for tissue
tocopherol analysis. Lipid, 11, 530(1975)

oA, ZWE, A : SPSS/PCE o] &8 EAE
A. sted A}, p.101(1993)

Davies, K. J. A. and Goldberg, A. L. : Protein damag-
ed by oxygen radicals are rapidly degraded in extra-
cts of red blood cells. Biol. Chem., 262, 8227(1987)



21.

22.

23.

24.

25.

26.

atatA] Aol Foirt 3 zbe] Atspel gabstAle] viAe 4F

X, Hr|E, &M 3, k43, o|uls}, Podxw: F
9] olo] @} W22} Asels) Gabsty
23 2] wis}. gt 3heks] ], 2, 117(1992)

Orr, W. C. and Sohal, R. S. : Extension of life-span by
overexpression of superoxide dismutase and catalase in
Drosophilia melanogaster. Science, 263, 1128 (1994)
b 3], A, A%, 243 KA EL F
Wzt e] 379 7hy) w2 A A4 se} 1
Fed 5ol vlX = A garedoFatz A, 20, 111
(1987)

Song, Y. O., Cheigh, H. S. and Byun, J. H. : Change in
free amino acids by lipid deterioration in the biolo-
gical system of rice bran. J. Korean. Soc. Food Nutr.,
20, 214(1991)

o], o1 A & 1 7hA 7t B Zhal 9] A Al 2patkst
ol w)x]& o3 &F. ghorod oFA) 2] #], 20, 15(1987)
Fritsche, K. and Johnston, P. V. : Rapid autoxidation

28.

29.

30.

907

of fish oil in diets without added antioxidants. J.
Nutr., 118, 425(1988)

L o), e, PN, DY, T, L3082

71, 2@} 2}th7la ¢ Gensenoside Rb27} 3%
A eh-$-2 (SAM-R/ 1)) astEA of vlAl= o g
&=r A 3131 3] 7], 25, 492(1992) :
Videla, L. A., Fernandeg, V., Valenzuela, A. and Uga-
rte, G. : The effect of chronic alcohol ingestion on free
radical defense in the miniature pig. Pharmacology,
22, 343(1981)
Bieri, J. G., Thorp, S. L. and Toliver, T. ]. : Effect of
dietary polyunsaturated fatty acids on tissue vitamin E
status. J. Nutr., 108, 393(1978)
Johnson, G. D. : Correlation of color and constitution.
1. 2,4-dinitrophenylhydrazornes. J. Am. Chem. Soc.,
75, 2720(1953)

(1994 94 24 A )



