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Abstract

This study was designed to investigate the effect of dietary S-carotene level on the lipid metabolism and li-
pid peroxide metabolizing enzyme activities in rats. Male Sprague-Dawley rats were fed on diets containing
five levels of B-carotene (0, 10, 120, 1200, 12000mg / kg diet ; BC 0, BC 1, BC 2, BC 3, BC 4 group). The rats
were sacrificed after 7 weeks of the feeding periods. Lipid peroxide vaiue of mitochendrial fraction of rat li-
ver was elevated in 3-carotene restriction group when compared to S-carotene groups. Superoxide dismutase
activity increased significantly by 5-carotene supplementation. Both catalase and glutathione peroxidase
activities were reduced with increasing f-carotene supplementation, except only j3-carotene restriction
group. in liver, the contenis of total lipid and cholestero decreased by f-carotene supplementation but
triglyceride content was not different among treatment groups. HDL- and total cholesterol ratio in plasma of
12,000mg B-carotene group decreased, and was similar to that of §-carotene restriction group.
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Table, 1. Experimental group (mg/ kg diet)
Groups™ Amount of §-carotene added
BCO 4}
BC1 10
BC 2 120
BC3 1200
BC4 12000

"BC O, BC 1, BC 2, BC 3 and BC 4 group rats were fed basal
diet containing five levels of S-carotene (0, 10, 120, 1,200, 12,
QO0ma/ ke diey respectively

Table 2. Compasiticn of basal diet

Ingredient Content (%)
Vitamin-free casein 20.0
Corn starch 41.9
Clucose 12.5
Sucrose 6.8
Soybean il 10.0
g-celtulose 4.0
Mineral mixture" 33
Vitamin mixture” 1.0
DL-Methionine 0.3

"Mineral mixture was prepared according to the patiern of Rog-
ers and Harper(1965) and contained the following{g/kg
die) : CaCO3 10.1815, CaHPO4 - 2H20 0.1505, KH2PO4 12.
0085, NaCl 8.7707, Mg50a » 7H20O 3.4930G, Fe(CeH307) -
6H:0 0.21805, CuSO« - 5H20 0.0546, Mn5G+ - H20 0.
04235, ZnClz 0.007, KI 0.000175, (NH4asMo7(2(4H20) C.
OODB75, Naxse(ds « 550 0.000525

“Vitamin mixture contained the following ingredients{(mg/kg
diet} : vitamin D3 7,000 LU, vitamin E acetate 50, vitamin K1
50, thiamin - HCl 12, pyridoxine « HC! 80, cyanocobalamin
0.005, ascorbic acid 300, D-biotin 0.2, folic acid 2, calcium
pantothenate 50, para-aminobenzoic acid 60, nicotinic acid
60, meso-inosito! 80, riboflavin 40, choline chloride 2,000
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Fig. 1. Effect of dietary B-carotene on lipid peroxide value of

rat liver.
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Table 3. Effect of dietary level of B-carotene on lipid peroxide
metabolizing enzyme activities in rat liver

lunit/mg protein)

Group SCD Catalase GSH-Px
BLCO  25.57x7.74° 11.93 469" 64.68+24.74%
BC 1 2155347 13.98+3.38° 78.73415.69"
BC2 15.50=3.80° 12.22+3.83* 76.76+16.48"
BC3  19.37+3.36" 10.386£2.79™" 64.88+ 8.24*
BC 4 20.49£4.28" 8.94:+2.34" 48,68-15.35"

“Values shown are means 5. D.
“Values with different superscripts within the same column are
significantly different (p< 0.05)

Table 4. Effect of dietary level of S-carotene on liver cholesterol, trighyceride and phospholipid levels of rats

g
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o} f-carotene PFITE Alelel A= FEaFe] Fo1E
o mhe} i g o] Ashs A g Belv (Table 3).
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{mg/g liver

Cholesteral

Group Total :pld Triglyceride Phospholipid

BCOD 106 72+15.23" 25.66+5.92" 33.78+6.23 22.16+2.81"
BCH 106.98+14.44° 27.28+8.28 28.20+1.78" 18.00+3.38"
BC2 95.82+£11.68" 258.28+6.561 23.46x).96" 20.75+3.30"
BC3 9228+ 9.29" 25.63+9.06 23142237 23.58B+4.42
BC 4 27.96+6.41 25.21+0.88* 21.68:+3.69"

89.23+ 1.97°

"Values shown are means +5. D.

*Values with different superscripts within the same column are significantly different{p<{0.05)

“n.s. 1 oot significant among 5 groups at 5% level
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Table 5. Effect of dietary level of B-carotene on plasma cholesterol, triglyceride and phospholipid teveis of rats

(mg/mi plasma)

Group Triglyceride Phospholipid Cholesterol HDL-chalesterol HDL-C/TC ratio
BC G 89.20+15.69° 132.26+12.34° 89.9310.54° 51.624£9.27 58.57 £2.57“
BC1 88.54+£20.95 - 111.364:13.39" 76.98£10.78" 47.91+6.34* 60.61 £2.3%
BC 2 107.00£12.17° 141.69:£ 8.70¢ 69.82% 5.57 48.63 % 5.79" 68.86+1.07°
BC3 107.25+£1517 113.89+£12.26" 58.25% 7.68° 44.24+5.39* 76.45+3.08
BC 4 108953077 14.12£17.28° 74.27x 6.97° 41.32£8.26° 5441 £1.62¢

"Values shown are means=5S. D.

*Values with different superscripts within the same column are significantly different (p<0.05)
YHDL-C/TC ratio ; HDL-chol. /total chol. X 100



748 o] -

HelA gkgkom elxjale BC 27 BC 376l A -2
How o ge vor)l Fel~vE dapd BC 13
A LAk ke 2o wodet, "kl = fcarotene T
of Zrigtel wi} FAIxAle] ekl FrlslE gkl
ol 51 HDL-Z G A 28 BC 4ol 4] 4 b 12 o]
etk HDL-Z9 ~ gl 2 gefu] = B-carotene 25
of obel ZriEod ot el FFTEAA AT 2
P22 Ay o)e) Bt sh 2o} 12,000
mgs) B-carotenesr o7 Fellal ARGAL AR E
A B st A =) A gheke] HA B Foi gt ol v
3 =A walsly et 10~1,200mg S Foi 3 AYTE
Apolofirl= & Aol & hElfA] gol B-carotenes]
2 B74E $3 A4 e o7y Y s £ob

HO
rat

1. Brewer, H. B., Leon, D, F, Paoletti, R. and Sanghvi,
A. ! International conference on HDL-cholesterol and
triglycerides © Role in coronary heart disease and labor-
atory measurement. f. Lipid Res., 33, 1906 (1992)

2. Leibovitz, B. E. and Benjamin, V. 5. : Aspects of free

radical reactions in biological system : Aging. [ Ge-

ron., 35, 45 (1980)

Freeman, B. A. and James, ©. C. : Biclogy of disea-

se : Free redicals and tissue injury. Lab. Invest., 47,

412(1982)

4. Rosenblum, £. R., Gavaler, ). 5. and Vanthiel, D. 5. :
Lipid peroxidation : A mechanism for alcohoi-ind-
vced testicular injury. Free Rad. Biol, Med., 7, 569
(1989

3. Olson, ). A, : Vitamin A, tumor initiation and tumor
promotion. Nutr. Rev., 37, 153 (1979}

6. Aksoy, M. and Berger, M. R, : Differential relation-
ship vitamin A and £ levels in methyInitrosourea—
induced Sprague-Dawley rats following prolonged
feeding of fatty diets enriched with the vitamins. /.
Can. Clin. Oncol., 116, 470(1990}

7. Paganini, H. A., Ann, C., Ronald, K. §. and Brian, E. H.
* Viamin A, f-carotene and the risk of cancer @ A pr-
ospective study. [. Nat. Cancer. inst., 79, 444 (1987)

8. Berens, W. A, Thompson, ). N. and Madere, R. : Di-
stribution of a-tocopherol in human plasma lipopro-
teins. Am. J. Clin. Nutr., 35, 691 (1982}

g, Hailliwell, B. and John, M. C. G. 1 Oxygen toxicity, ox-
vgen redical, transition metals and disease. [ S8iochem.,
218, 1(1984)

10. AIN Standard : Report of the American instiute of nu-
trition Ad Hoc committe on standards for nutritional
studies. ). Nutr, 187, 13401976}

11. Mela, L. and Seitz, S. : Isolation of mitochondria with
emphasis on heart mitochondria from small amounts
of tissue. Met. Enz., 55,39 (1979)

12. Ohawa, H., Ohishi, N. and Yagi, K. : Assay for lipid

w

15,

i7.

8.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

Rl R R

peroxides in animal tissues by thiobarbituric acid rea-
ction. Anal. Biochem., 95, 351(1979)

. Aebi, H. 1 Catalase. In “Methods of enzymatic analys-

s’ Bergmeyer, H. Ufed), Academic Press, N, Y., Vol.
2, p.673(1974)

. Pagfia, D. E. and Valentine, W. N. : Studies on quantit-

ative and qualitative characterization of erythrocyte gl-
utathione peroxidase. L Lab. Clin. Med., 70, 158 (1967)
Lawrence, R. A. and 8urk, R. F. 1 Glutathione peroxi-
dase activity in selenium~deficient rat liver. Biochem:.
Biophys, Res. Commun., 71, 952(1976}

Winterbourn, C. C., Hawkins, R. E., Brain, M. and
Carrell, R. W. : The estimation of red cell superoxide
dismutase activity, J. Lab. Clin. Med., 85, 337(1975)
Folch, )., Lees, M. and Stanley, G. H. . : A simple me-
thod for the isolation and purification of tota! lipids fr-
om animal tissues. J. Biof. Chem., 226, 49(1957)
Mendez, ). B. and Gafagan, H. : Simple manual pro-
cedure for determination of serum triglycerides. Clin.
Chem., 21, 768{1975)

. Zhatkit, A, and Zak, B. : Study of new cholesteral rea-

gent. Anal. Biochem.,, 29, 143(1969)

Eng, L. F. and Noble, E. P. 1 The maturation for rat br-
ain myelin. Lipid, 3, 157 (1968)

Lowry, O. H., Rosebrough, N. |, Farr, A, L. and Ran-
dall, R. ). : Protein measurement with the folinpheno)
reagent. . Biol. Chem,, 193, 265 (1981}

Rosarie, T, Francisco, ). H. and All, T. : Comparative
antioxidant effectiveness of dietary B-carctene, vite-
min E, selenium and coenzyme Quo in rat erythrocytes
and plasma. [ Nutr,, 121, 50(1991)

Blakely, 5. R., Mitchell, G. V., Jenkins, M., Y., Grun-
del, E. and Whittaker, P. : Canthaxanthin and excess
vitamin A alter a-tocoperol, carotenoids and iron sta-
tus in adult rats. L Nutr., 123, 1649 (1991)

Packer, ). E., Mahood, ). S., Mora~-Arellano, V. O, Slat-
er, T. F. and Wolfenden, B. 5. : Free radical and singfet
oxygen scavengers : Reaction of a peroxy-radical with
B-carotene, dipheny! furan and 1,4~diazobicyclo(2,2,
2)-octane. Blochem. Biophys. Res, Commun., 98, 901
(1982)

Vile, G. F. and Christine, C. W. : Inhibition of adriamy-
cin—promoted microsomal fipid peroxidation by B-ca-
rotene, o-tocopherol and retinol at high and low oxy-
gen partial pressure. FEBS Letters, 238, 353(1988)
Edes, T. E., William, T. and Jayendra, S. : - Carotene
and aryl hydrocarbon hydroxylase in the rat : An eff-
ect of B-carotene independent of vitamin A activity.
1oNutr,, 119, 796 (1989)

Tapel, A. L. : Lipid peroxidation damage to celi com-
panhents, Fed. Proc., 32, 186(1973)

Aykac, G. 1 The effect of chronic ethanel ingestion on
hepatic lipid peroxide, givtathione, giutathione per-
oxidase and glutathione transferase in rats. Toxicol.,
36, 71(1985)

David, W. N., Garette, T. B. and There, A. S. 1 Lack of
effect of chronic administration of oral S—carotene on
serum cholesterol and triglyceride concentration. Am,



30.

31,

B-Carotene TFo] @a] 7+ 2o Ak DAAAL B0 oA 3

J. Nutr., 53, 652 (1991}

willett, W, G., Pork, B. F., Underwood, B. A, Stam-
pfer, M. J., Pressel, 5., Rosner, 8., Tavlor, J. O, Schn-
eider, K. and Hames, C. G,  Relation of serum vitarmin
A and E and carotensids to the risk of cancer. N. Engl,
). Med., 310, 4301984}

4K, ool : Ml A Thar Foizl @A A

32,

749

EA R e AR R I L I R R R
2o oF3h 3] 7], 24, 189(1991)

Mimnaugh, E. G., Trush, M. A. and Gram, T. E. ¢ Stim-
ufation by adriamycin of rat heart and liver microso-
mal NADPH-dependent lipid peroxigation. Biochem.
Pharmac., 30, 2797 (1987)

(1994 64 219 H+)



