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Effect of B-carotene Supplementation on Lipid Peroxides and
Antioxidative Enzyme Activities in Hyperlipidemic Rats”

Song, Young-Ok * Chyun, Jong-Hee’
Department of Food & Nutrition, Inha University, Inchon 402-751, Korea

ABSTRACT

This study was performed to investigate the effect of dietary [ -carotene supplementation on lipid metabolism and
antioxidant enzyme activities in hyperlipidemic rats. Fifty Sprague-Dawley male rats aging 7 weeks were fed the cont-
rol diet (CD, 5% corn oil) and the high fat diet (HFD, 15% beef tallow + 1% cholesterol) for 4 weeks and then 0.02%
B -carotene was supplemented to CD and HFD group for 8 more weeks. Serum lipid compositions, lipid peroxides and
antioxidative enzymes in liver were analyzed at 4, 8 and 12week of the experiment. Serum levels of total lipid, total
cholesterol, triglyceride, LDL-cholesterol, VLDL-cholesterol were higher in HFD groups than in CD groups (p <0.001).
Serum levels of HDL-cholesterol were higher in CD groups than in HFD groups (p <0.01). The effect of /3 -carotene
supplementation was not significant in all groups but tended to be lower in total lipid, total cholesterol and triglyceride.
Thiobarbituric acid reactive substances (TBARS) levels in plasma and liver were showed significantly higher in HFD
groups {p <0.001, p <0.05). The effects of A -carotene supplementation on the level of plasma and liver TBARS were
not found except HFD groups at 12 week. Liver conjugated diene levels in HFD groups were higher than in CD groups
(p <0.01), but the effect of B -carotene supplementation did not show any differences. Liver lipofuscin levels were not
significantly different among all groups. The activities of superoxide dismutase (SOD) and catalase were significantly
lower in HFD groups at 8 week (p <0.001) but were not significantly different at 4 and 12week. The activity of SOD
in A -carotene supplemented HFD group was significantly higher at 8 week (p <0.01). Glutathione peroxidase (GSH-
Px) activity was significantly lower in HFD groups (p <0.01) and was significantly increased in groups supplemented
B -carotene (p <0.05). It is suggested that {3 -carotene supplementation partly decreases the serum lipid and lipid
peroxide levels and increases the activities of antioxidant enzymes in hyperlipidemic rats. (Korean J Nutrition 37(9):

771 ~779, 2004)
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A1) 3R gAF #F FolA A= free radical
£ superoxide dismutase (SOD), catalase, glutathione
peroxidase (GSH-Px)59 @413} 49 sl gt
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1. QESE 3 AgAlol

AREEL WL 539 Sprague—DawleyAl £33 25
500k E TYste] AR (AU 2% 20~22TC, BYF)
12A]7F cycle) oA EEALR S} Bole+E &4 234
(ad libitum) O 2 253 3531 873l HeAU &, 7F
ol o] FYFAFo] <k 180 go] HAS w APof AN
Eyaed

AR AF F A AFEE AR L2o] 77 1A o]
T FToE o] A Aolg Fa3I8l, 6574 FE
T B-carotene 7} off-ol wg}t ZHzte] F& o] FF
0= ro] FTATOE IEF 850 Y A3l £ AY
217+& 1252 33

A¥Ao)= AIN (American Institute of Nutrition) —76
o] AAAe) 23S Fu=R ol $F7 f—carotene
o} 7} A5l wet FdREAe) (CD), B3AE + g~
carotene®lo] (CD + 8), 2Alo] (HFD), 1AW +
B8 —carotene2}o] (HFD + 8) 2 TA3I5ith

AojAue] £5L2 5%E TIFOR Jjo] FAR Aol
2 5% corn oil& FFIAT DAoL Ae) g
3 Y88 W3IAIA 15% beef tallowel) 1% cholesterol
< FEle] T30 o] B—carotened] FFE Lee!”
o ATE FaE 59 0.2 g/ke diet (0.02%) 22 31Tk

Aol F2 AR FF3%UT, Ho] 482+ A
| 7HIRL, S5 AR, A%, 355718, 94, B—caro
tene (Sigma, USA) & AM3131oH wjelwl E3E3 77)
A EYEE AIN-762] A7} o] zA5k] ARg3ioith

ARFEL Adlds 28 A & ol Felslo]
ARFEIle s E3 HolE AMEA AFEHA s, 4
o] AL v, AFL uiF o HR S8 cHTable 1)
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Table 1. Composition of experimental diet (g/kg diet)
Ingredients” cb CD+B HFD HFD+B
Casein 200.0 200.0 200.0 200.0
DiL-methionine 3.0 3.0 3.0 3.0
Corn oit 50.0 50.0 50.0 50.0
Beef tallow - - 150.0 150.0
Cholestero! - - 10.0 100
Corn starch 520.0 520.0 1100 110.0
Sucrose 130.0 130.0 430.0 430.0
a -cellulose 50.0 50.0 50.0 50.0
Vitamin mixture” 100 100 10.0 10.0
Mineral mixture” 35.0 35.0 35.0 35.0
Choline bitartrate 2.0 20 2.0 2.0
B -carotene - 0.2 — 0.2

CD: 5%cormn oll,

CD+ 8:5%com oil+ 0.02% g-carotene

HFD: 15% beef tatlow + 1% cholesterol

HFD + B: 15% beef tallow + 1% cholesterol +0.02% B-carotene
Groups (N)

1) 7H4IQ1 (Murray Goulbum, 54D, 4 A8 (JJA4E), 2
2 FALAD, SFEF71E (ALAD), $A (81=), B-carotene
(Sigma: U.S.A)

2) Compaosition of vitamin mixture

1.0% in diet provide the following vitamins (mg/kg diet)

Thiamin HCI 6.0 mg. Riboflavin 6.0 mg, Nicotinic acid 30.0 mg,
Calcium pantothenate 16.0 mg, Folic acid 2.0 mg, Cyanocoba-
lamine 10.0 £ g. Biotin 0.2 mg, Vitamin A 4000 I.U., Vitamin D1000
I.U., Vitamin E 80 L.U., Vitamin K 50.0 « g, Pyridoxine HCI 7.0 mg

3) Composition of mineral mixture

3.5% in diet provided the following mineral (mg/kg diet). Cal-
cium (calcium phosphate, dibasic) 5200.0, Phosphorus (calcium
phsphate, dibasic) 4000.0, Sodium (sodium chioride) 1020.0,
Potassium (potassium citrate, H.O) 3600.0, Agnesium (magne-
sium oxide) 500.0, Manganese (manganese carbonate) 54.0,
Iron (ferric chloride) 35.0, Copper (cupric carbonate) 6.0, Zinc
(inc carbonate) 30.0, lodine (potassiu-miodine) 0.2, Selenium
(sodium selenite - 5HO) 0.1, Chromium (chrome potassium sul-
fate - 12H,0) 2.0, Chloride (sodium chioride) 1560.0, Sulfate (po-
tassium sulfate) 1000.0

2 viFAZ § NEste] Ao 2RE AL A
e AEs] A Ads (0,9%) 2 FE3] A3
712 AAS F FAE S5y AL E 35 IF
AA -70Ce) ¥%F 23R Adessl FArstastg
A EA el AT

ok AYE AP A3k AFg AL 3000
rpmollA] 1587 dAEe) sl €3 B F FA
TBARS Xl ALg3}13ich Polyethylen tubedll =43 %
oo A 2of ok 1AIZF ¥Ex] & 3000 rpm (4°C)elIA 15
B7F daBesle] gEglon, ¥4 A7kx] ~70CA
E REE & A4, A%, £ FdAEHE, HDL-C
FEE BAEioh

3. 2Med
1) g¥ng

% 2139 =X+ Frings#® Dunng sulfophosphovanil-
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lin ¥'® © 2 UV-visible spectrophotometer (HP 8435,
Hewlett Packard, U.S.A) & AR$-31] 540 nmellA &3
T2 ZA8 44, § 292HE, HDL-C2 &
A 043t kits (FEAP E ARSI ganjaion
ZA3}5ich. LDL—C, VLDL-C¥E Friedewaldd& ©]4&
st ARSI

2) TBARS

33 7ke) TBARS %2 2-thiobarbituric acid %
2.8 0] g3}lo] UV-—visible spectrophotometer (HP
8435, Hewlett Packard, US.A)Z 335 BF 4
o 2= 11,3 3—tetraethoxypropanea ARS8ttt

3) lipofuscin® conjugated diene &3

7o) FANN g FE2 F 1 FE90A lipo-
fuscin ¥ conjugated diene?) &S S}

Lipofuscing spectrofluorometerE ©]-€31¢] excitation
34 380 nm, emission I 480 nmolH HFTE
3133 blank ¥ chloroformS ARE3IFTE” Conjugated
diene2 Recknagel®} Glended] #H& o431 UV—vi-
sible spectrophotometer (HP 8435, Hewlett Packard,
US.A)Z 234 nmelX 358 S8

4) Qe 3o BYE

7+9] cytosololA] SODS] 432 Misra$}t Fridorich?
W S 0)-23199ch? 240 mitochondria®lA catalase &
AEE Aebi®) HIP S o]&310 FA3I 712 cytosol
oA GSH-Px A %+& Tappeld] W™ & o]2315ich

Al Aeke hovine serum albumin ¥F ThE £
& AMEE] Lowry 52 WP & o]48 Protein Assay
Kit (Sigma, U.S.A)E AM-3te] v A3 sigich

4, M=

7} A9 A= SAS version 8.1 programS ©]§3}
of Z+ AE T Had) BFUXE AR ANOVA test
%o Duncan’s multiple range testel 28l p < 0.05 %
FoPolld F-oAe ARl 45 A CDS} HFDT 3
o me F9)7 W3l ol Student’ s t—testE 4
1 A 23} g —carotene 7t #-70l wEE 2-
way ANOVAE o|-&3l3itth
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efficiency ratio : FER)2 Table 2] YeR it 9~12Fof A= AgAgAolt R}t A Aol A A
AFF7NEE AF7A e A4AEAlo] (CD)ZET 3A 5710 frelshl Rax (p < 0.01), IAojte

Halo] (HFD) TollA folshAl &3k (p<0.05), 5~8 AT Zadds B3tk ol mA#old#7} A&l

FoHE AFFI F93 2olE Bolx] yoith whde  w} Ao M) TAEN7) WYEQA Ao Algdr)h

Table 2. Weight gain, food intake and food efficiency ratio in rats fed experimental diet

Groups (N) Weight gain (g/day) Food intake (g/day) FER"
1-4 CD (24) 625+ 24777 17.70 + 0.39" 0.02 £ 001"
week HLD (24) 2100 + 6.36 18.32 + 1.45 0.06 = 0.02

CD (8) 2425 + 272" 17.06 + 0.6 0.06 + 0.01%°
5-8 CD+B (® 32.83 + 16.00 19.10 + 0.43° 0.08 = 0.03°
week HLD (1) 2200+ 17.52 15.60 + 1.93° 0.04 = 0.01°
HLD + B (8) 27.17 + 20.59 16.98 + 1.42%® 0.09 = 0.04°

Significant factor” fat', p° fat*, p* fat™, p*
CD (@) 28.00 + 11.53° 17.00 + 1.45% 0.06 = 0.02°
9-12 CD+p (4) 1620 = 6,227 18.87 + 0.58° 0.04 + 0.01®
week HFD (3) ~6.20 = 14.69° 14.34 + 0.93° -002 + 004
HFD + B (3) —3.17 + 22.70° 16.48 + 2.23° -0.01 £ 0.07°

Significant factor fat™, p™ fat*, p'® fat”, p*

CD: 5% corm oil, CD + g8:5% com oil + 0.02% £-carotene, HLD: 16% beef tallow + 1% cholestero!
HLD + 8: 15% beef tallow + 1% cholesterol +0.02% B -carotene

1) Food Efficiency Ratio, weight gain (g) /food intake (g)

2) Values are mean + SD

3) Statistical significance between CD and HFD was evaluated by student t-test

NS: noft significant

*, *%, =+ significant at p<0.05, p<0.01, p<0.001 respectively

4) Means with different superscript within the column are significantly different at p <0.05 by Duncan’s muttiple range test
5) Statistical significance of factors was calculated by 2-way ANOVA

fat: dietary fat level, §: A-carotene supplementation

NS: not significant

=, *%, +x+! significant at p<0.05, p<0.01, p <0.001 respectively

Table 3. Serum lipid levels in rats fed experimental diet

Groups (N) Total Lipid Total cholesterol Triglyceride

4 CD (& 231.05 = 39.53"*? 62.37 = 3.09" 53.77 + 586"

week HFD (8) 42277 + 4416 101.43 + 26.21 89.85 + 27.28
CD &) 236.45 + 27.51% 58.23 + 27.30° 66.07 + 3.72%

8 CD+p (& 123.50 + 33.80° 63.78 + 16.37° 58.08 £ 4.24°
week HFD (3) 378.03 £ 69.91° 105.97 + 26.40° 82.83 = 17.91%
HFD + B (4) 312.83 + 17.57% 96.33 + 17.44® 87.69 £ 11.14°

Significant factor” fat™, g™ fat™, p' fat™, g™

CD (&) 226.30 £ 31.44° 6007 + 5.18° 5646 + 7.16°
12 CD+pB 4 21765+ 620" 52.08 + 16.75° 76.95 + 17.38%
week HFD (3) 351.73 £ 62.50° 115.90 + 10.85° 109.51 £ 29.29°
HFD + B (3) 323.65 + 247° 92.20 + 20.70° 88.34 + 28.86™

*hn

Significant factor fat™, p* fat™, g™ fat”, p*

CD: 5% comoil, CD + B:5% corn oit + 0.02% B-carotene, HFD: 16% beef tallow + 1% cholesterol
HFD + B: 15% beef tallow + 1% cholesterol + 0.02% A-carotene

1) Values are mean * SD

2) Statistical significance between CD and HFD was evaluated by student t-test

NS: not significant

*, %, v significant at p<0.05, p <0.01, p <0.001 respectively

3) Means with different superscript within the column are significantly different at p <0.05 by Duncan’s multiple range test
4) Statistical significance of factors was calculated by 2-way ANOVA

fat: dietary fat level, 3: g-carotene supplementation

NS: not significant

¥, *x, w4+ significant at p<0.05, p<0.01, p <0.001 respectively
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gastric emptying®| AA7 =0 o] AFH o] Fasdh= A
02 AlgEH: B—carotene 71l mEE 85 ARgAle|
FeHAl Aol dH o) Frlehe Bae Bk (p<0.05).

20| EEL 457 DAL oFlA FelstAl =%
o} (p <0.05). 01315} Ak o 15% A9E T3k 14
AlolE FoIaIRE Wl Alo) WA FAEl vlalo] 7+
28ht} Aolg g S7Rithe Sung 2 Axisel UX]
), 1A 2o} §4E 53 ARE S AR Yo
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2. By Nl 5k

1) 3 N2, 3 SHLHE, AL

g3 39 F A4, F ZY2HE 9 FAALY gk
Table 3o JeRAZITh

FAA0)E 470 FFE T HFD) S d3 £ A4,
F ZYAHE, 9 = 27} 422.77 mg/dl, 101.43
mg/dl, 89.85 mg/dle]itt. ©|& &2 FH ] AL
ol ¥F% 7 (CD) 2 ¥4 A4 5% 231.05 mg/dl, 62.37

SESxBEE 370) 771779, 2004 /775
mg/di, 53.77 mg/dl$} ZZt vl wd B Al 11x]
WAool HoME aXEFo] FLHASS € T UM
o AE 47, 8F, 125 A BF 8% F A (p<0.05,
p<0.001, p<0.0D) F ZH2EHE FE (9<0.05, p<
0.01, p<0.001) = Ao F Bt 32| kAo FofA]
oA E=0th 8F AL TR 858 12590/
T3 F23 2R)E B (p<0.01, p <0.05) AR
olFHtt mA Aol oA Ektt olgjdt Avke uAY
- XEHAHE 59 A 8F F A3, 29, & A
HE F%7f A4AAE Fo9gis o 2o 84 59

£0 59 wush YANGE?

B —carotene 7l M2 F A FE A 85 Al
B—carotene F7krellA Kol FAEE B (p <
0.01), A8 125 Aole AFrztel F2ldt ajolg xo)
2 gskout HrkrolA F A & } Fashe %%L%

H3iot & FE2HE S F2 8-
Zholl ;& 1A Aol7} A

2) g% A BYAHE 5T FYEARR

g% HDL-C, LDL—C, VLDL-C9] §ka} S35}
4= (Atherogenic index : Al) &= Table 4 “Fehigich

3 HDL-C2 52 A8 A 717 5t A g2o]
Tofl vl Aol ZlA FolstAl R3keH (p <0.01)
#hAe] LDL-C, VLDL-CS 5& 45, 85, 1254 7}

Table 4. Serum lipoprotein cholesterol levels and Atherogenic index in rats fed experimental diet

Groups (N) HDL-C (mg/dl) LDL-C” (mg/dh VLDL-C (mg/dl) Al
4 CD (8) 4326 + 4037 i1.78 + 2.85" 1075 + 1.18" 0.45 + 0.06"
week HFD (8) 2144 = 6.07 61.87 = 26,28 19.65 + 5.27 447 212
CD 4) 38.04 = 10.76° 853 + 1.43° 1321 £ 0.75° 1.74 = 1.08°
8 CD+B (& 49.94 + 15.39° 8.63 & 4.15° 11.62 + 0.85° 0.37 + 0.20°
week HFD (3) 2322+ 573° 71.35 + 20.34° 17.64 + 3.08° 713 £ 3.64°
HFD + B (4) 2941 + 15.65° 46,68 + 31.48° 17.64 + 2.23° 2.37 +1.09°
Significant factor® Fat™™, p™® Fat™, g fat™, g fat”, p*

CD 4 3197 £ 6.02* 16.83 = 1.89° 11.29 + 1.43° 0.88 + 0.1¢°
12 CD+B () 35.81 + 10.00° 18.30 + 11.29° 13.93 £ 2.32° 0.20 £ 0.10°
week HFD (3) 2125+ 1.66° 63.80 + 24.61° 21.90 + 5,86° 4.61 + 2.09°
HFD + B (3) 23.65 + 2.21° 49.03 + 20.17% 17.67 £ 5.77* 3.82 + 0.86°

Significant factor Fat**, g™ fat™, g Fat™, g™ fat™*, g

1) LDL-C = Total cholesterol — (HDL-C + 1G/6), VLDL-C = Total cholesterol — (HDL-C + LDL-C)

Atherogenic index (Al) = total cholesterol-HDL-C/HDL-C
2) Vdlues are mean =+ 8D

3) Statistical significance between CD and HFD was evaluated by student t-test

NS: not significant
*, %x, 4% significant af p <0.05, p<0.01, p <0.001 respectively

4) Means with different superscript within the column are significantly different at p <0.05 by Duncan’s multiple range test
§) Statistical significance of factors was calculated by 2-way ANOVA

fat: dietary fatlevel, 8: A-carotene supplementation
NS: not significant
=, x4, 4% gignificant at p <0.05, p <0.01, p<0.001 respectively
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T {sgle] glojA pAE-¢AFo] LDL-C 50| &
HDL-C %o} Y¥olth= Kim 5] A7R19} YA °}°"
¥ B—carotene H7h WE oAl Ao)E Ro)A)
°}°‘°‘f} HDL-C $&& A/3Agaolr# Aol
BFoAIA B—carotenes 718t FollA ¥ AFE B
°:‘El- LDL-C #F& pxjatAolZof| A9t 8 —carotene &
7} Al ZAsHe AgE WYtk VLDL-C 82 §—caro-
tene 7t wet A HEE Bolx] go} B3
kA BFo| VLDL-C & dA3A 259t Kang
o] Rush= YASkA] Wokch?

AlE 45, 85, 12F A 25 B3xAol ] vis)
Aol A F23HA] =t (p < 0.05, p <0.01). ©]
= oAYAo] AFZ A% ¥ T FZYAHE w52 F
7o) Hl8) HDL-C 57}t 37HR] &3] FeAeES
UxzAOZHE to 7 YFs] FWIEHA) X Axet &
F QU 71l Mt A8 87 8-
carotenes H7}et A2l FelA A7} FEI3HA] Rt
o} (p<0.05). 48 12F Aol F9F zol= dloy
B—carotene F7hro] A7¥ehA] & ol vig] AV} @
ol e A Bt olg$t Ao= B —carotene F8OI
g £ A& $£58 #4471 HDL-C 58 7Y

B —carotene

Table 5. Lipid peroxide contents in rats fed experimental diet

etasgy

£ Choi $%% Willette 59 B9} §A5 AFE B

9t} Framingham Heart studyellAlE Al7} 3.5018k01H

WAz Asle] vy 7 o 2 HE] obAF FFo|y, 3
E 45018 SRS dAshaL ok ¥

3. AEMRIE B

a3} k8] TBARS &3, 719] conjugated diene %
lipofuscin E3& Table 5o Yehigich

A A atshekg-2] 4HE<Ql malondialdehyde (MDA)E
Uehdli= TBARS 32 Ao AW e me} #-2J2Ql
AjolE Hoj 83 TBARS @32 4 47, 85, 12F A
A ZHzh Aol Ret uxjgaolA {93
A B3t (p<0.05, p<0.001, p<0.001). B—carotene
Azl wepre 859 1254 B nAE2olFelA
Tt B—carotene F71o] FFo g & EF TBARS
g B3vk (p < 0.05). Ao EeME F9F
Ql zpoli= ULt 7H2A 2] TBARS #8245, 8, 12
T B AR Ao ol vla] pAAolrellA f-2s)
A &%2H (p<0.05), B-carotene A7t WA= F
SJtAlE skont Aol pAEAo] BmoA
71)\5]3: 7:1?‘5}_% Eodx;].

Conjugated diene EX3A|ike] Haks) whez7)o)
free radical®] methylen7]8 48 F43l0] o|FA30]
olFRoEM BT AAFIE 3] ARE A2

Groups (N) Plasma TBAR§ Liver TBARS' Conjugofeq qiene Lipofuscin '
(nm/mg protein) (nm/mg protein) (O.D/mg lipid) (fluorescence/10mg protein)
4 CD (8) 462 041" 5.70 + 0.54" 0.36 * 0.09™ 12.93 + 2.89"%
week HFD (8) 8.25 £ 0.25 111 +275 0.53 = 0.03 15.90 + 3.88
CD (&) 4,00 = 0.83%° 5.59 + 0.68% 0.32 + 0,10 11.04 + 238"
8 CD+B 4 393 £0.11° 408 + 1.46° 0.25 + 0.03° 11.65 + 2.57
week HFD (3) 6.58 = 0.77° 8.51 + 4,10° 0.54 +0.11° 15.93 + 5.30
HFD + B (4) 527 +1.12° 7.37 +0.82% 043 £0.11® 12.28 + 3.70
Significant factor” Fat™, B fat”, g™ Fot™, ™ fat'®, g*
CD (4 430 + 0.41™ 6.67 £1.14® 033 +0.171° 1117 + 1.96"™
12 CD+B (4 4.03 = 0.60° 544 +1.91° 0.29 + 0.07° 10.71 £ 1,65
week HFD (3) 7.09 + 1.05° 8.78 + 2.49° 0.50 + 0.09° 15.83 + 4.48
HFD + B (3) 554 +£1.23° 6.19 = 1,12% 0.40 + 0.11% 12.94 + 3.00
Significant factor fat™", p* fat”, p'* fat™, g™ fat'™®, g™

CD: 5%corn oil, CD + g:5% cormn oil + 0.02% g-carotene, HFD: 15% beef tallow + 1% cholesterol

HFD + B: 15% beef tallow + 1% cholesterol + 0.02% B-carotene
1) Values are mean £ SD

2) Statistical significance between CD and HFD was evaluated by student t-test

NS: not significant
*, #x, +x#: significant at p<0.05, p<0.01, p<0.001 respectively

3) Means with different superscript within the column are significantly different at p <0.05 by Duncan’s multiple range test
4) Statistical significance of factors was calculated by 2-way ANOVA

fat: dietary fat level, 8: B-carotene supplementation
NS: not significant
*, #x, x+x: significant at p<0.05, p <0.01, p<0.001 respectively
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© 4

ozl vls wAAelTAN FsHA #}T (p <0.01).

B —carotene 7l wWEbME {23 zlols Koz ¢k
O} AR o9} nxWAo] REA B —carotene

717 conjugated dienedr#e] of7F ¥ AL BT}

Lipofuscing A18H] ~E#A9) F7lo) oJs)] F3o] F
HEE Rog 4EA Ak B AFelM A" FEY
7t lipofuscin F&E BE 7171l Qlo] BRG] 7o
H]3) nAgAolel F& Aol ot fARl Ao
= Holx| ¢gkon B—carotene A7l wEbE X8
2o)Fol M FYSIAE Foy} ¥ ATg Bk

4, BuzeL BYT

Ag2ol9} B—carotened] H7lel WE 7+ A W)
ABEAGAE HEE AEE7) 93 SOD, catalase @
GSH-Px¢] SRS 743 1 Aal= Table 6 et
Witk

7+ cytosololX} SOD$} catalase BAEE AAMR|HRA
olFel nls] mAFA o]t 8F A= FelstAl Hok
29 (p<0.001), 4, 12FME Fo3AE AT 2
2 ¢S Bk g—carotene F7lol WA 8F A
9} 12%F A zHz SOD AT} S93tA F7HES HY
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o (p<0.01, p<0.05). ©]= B~-carotene®] ThE &HAt3}
220 v)a] Adakel s £ g} Holutk= Choi
5. Packer 59 Bus}l A#A As) & @ SOD
of o8 #aE 84447t B —carotene®] FE0F A
o] SOD G4 EE ¥ Ho= Alad}. B —carotene
A7} we} catalased] FAEE FA3Ql Zo|E BolA|
= YN 938]8 g —carotene koM BYES 7
43R ARE K ol f—carotene H7P7T SODE
A9 Z719} EA) catalase] 8438 TAAZTR= Choi
579 Hugl X3t

GSH-Px9] 84E+& 45, 8F, 125 BE 7|7 A%
Aol o] vls) A o)A FAFHA *E HE
< B3 (p<0.01, p<0.001, p<0.01). )85t Aup=
LAPGAOIE FAF Tolk) 2Tl vls) GSH-Px4 &
57} WokeRs Choi™ ) Ao} YX|8I%AT) B —carotene
A7l e BE FF 717k HrbEelA /sl
=7 S71E08 (p<0.05).

20 3 ¥E
A7elME TAAOIE Fo] IABFE FEAl

X
71 AFoA §—carotene B7FA0)S FE3] Ay A=A
AFSHE AAD Tl RSt A AT viRE 43S o

%

Table 6. Liver antioxidant enzyme activities in rafs fed experimental diet

SOD Catalase GSH-Px
Groups (N) (unit/mg protein) (nmoles H:O,decomposed/ (nmoles NADPH oxidized/
9P mg protein) mg protein)
4 CD (8) 1.12 + 0.59""% 118.21 £ 19.61™ 1648 + 3.43"
week HFD (8) 0.58 =0.14 80.77 = 3.37 254+ 212
CD 4) 0.93 + 0.09* 142,01 £ 53.63° 127+ 284
8 CD+p ) 1.27 £012° 127.26 + 34.36° 16,58 + 1.85°
week HFD (3) 0.44 +0.22° 77.76 * 15.78° 219 = 202°
HFD + B (4) 0.72 = 0.29™ 52,05 = 4.40° 558 + 4.18°
Significant factor” fat™*, g** Fat™*, g Fat*™, p*
CD @ 0.63 + 0.27° 80.65 + 13.39™ 762 205°
12 CD+p (4) 1.18 £ 0.37° 56.04 = 11.17 16.91 £ 10.08°
week HFD (3) 062 =0.15° 54.64 + 22.90 114+ 113
HFD + B (3) 0.68 + 0.27° 52.51 £ 16,71 541 + 2,02°
Significant factor faths, p* fat', g™ fat*™, p*

CD: 5% cormoil, CD + 3: 5% com oil + 0.02% B -carotene, HFD: 15% beef tallow + 1% cholesterol

HFD + 8: 15% beef tailow + 1% cholesterol + 0.02% B -carotene
1) Values are mean + SD

2) Statistical significance between CD and HFD was evaluated by student t-test

NS: not significant
=, =, xxx: significant at p < 0.05, p <0.01, p <0.001 respectively

3) Means with different superscript within the column are significantly different at p <0.05 by Duncan’s multiple range test
4) Statistical significance of factors was calculated by 2-way ANOVA

fat: dietary fat level, 8: B-carotene supplementation
NS: not significantcholesterol + 0.02% & -carotene
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F A Ao AN fFosHAl WelRlth. g —carotene
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