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= Abstract=

To study effects of dietary polyunsaturated fatty acid and a-tocopherol content on lipid peroxi-
dation in rat liver, rats were fed for 3, 6 and 9 weeks with normal tocopherol diet added
40mg of DL-a-tocopherol/kg of diet(PF group), high tocopherol diet 200mg of DL-a-tocophe-
rol/kg of diet(PFE group), low tocopherol diet without addition of DL-a-tocopherol to diet(PFO
group), and control diet added 40mg of DL-a-tocopherol/kg of diet(control group). Each diet
group supplied 45% of total calorie from corn oil except control group which supplied 12%
of total calorie from corn oil. After each feeding period, lipid peroxide and tocopherol contents
were measured in the liver as well as activities of glutathione peroxidase and superoxide
dismutase. PF group had almost the same contents of liver lipid peroxide, tocopherol contents
and activities of glutathione peroxidase and superoxide dimutase as control group, while PFE
group had higher tocopherol content and glutathione peroxidase activity and lower lipid pero-
xide contents and superoxide dismutase activity than control group. On the other hand, changes
in the values of PFO group were opposite to those of PFE group. Differences in the values
among groups were more pronounced as feeding period became longer.
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Table 1. Composition of experimental diets(g/1000g diet)

Experimental animal groups

Ingredient

Control PF PFE PFO

Corn starch(g)? 670 470 470 470
Casein(g)? 180 180 180 180
Salt Mix(g)? 40 40 40 40
Vitamin Mix(g)¥ 10 10 10 10
Cellulose(g)® 50 80 80 80
Corn oil(g)® 50 220 220 220
Vitamin E(mg)? 40 40 200 -
Kcal/g 385 458 4.58 458

1) Pung Jin Chem. Co.
2) Lactic Casein, 30mesh, New Zealand.

3) Salt mixture : g per 100g of salt Mix ; CaCOs, 30.0g ; CaHPO, 7.5¢ + K.HPO,, 32.2g : NaCl, 16.7g ; MgS0,
- 7TH,0,10.2g ; ferric citrate, 2.75g  MnSQ,, 0.51g 3 KI, 70mg 3 CuCl, - 5H0, 35mg 3 ZnCl;, 25mg ; CaCl,

+ 5H,0, 5mg ; (NH,)s Mo; O * 4H;0, 5mg.

4) Vitmin mixture : per 1kg of diet 5 thiamine-HCI, 20mg ; riboflavin, 20mg 3 pyridoxine, 20mg ; nicotinic
aicd 90mg 5 d-calcium pantothenate, 60mg ; folic acid, 10mg  biotin, 1mg ; menadione, 45mg : vitamin
B12{0.1% triturate in mannitol), 20mg ; retinyl acetate, 2,000IU : cholecalciferol, 1,000IU ;5 choline, 1.5g
inositol, 0.1g s vitamin C, 0.9g 5 p-aminobenzoic acid, 0.1g.

5) CMC(Sodium carboxy! methyl cellulose, non-nutritive fiber)

6) Jeil company
7) DL-a-tocopheryl acetate

superoxide dismutase(SOD)YHo 2 A}8-3}.
E, 10,000Xg 549 IF= 105000XgA 30
27 44 Beste 459 £ glutathione peroxidase
(GPX) E4d02 3.

Vitamin E &% 42 33 234 447 79
09% NaCl2XA 10% (w/v)ut A& THEo] AH&3)

At.

3. HsA A BF

Thiobarbituric acid(TBA) %} ¥+$-8t9 malondial-
dehyde#& &4 3l Satoh'¥H*' & o] &34t} &,
8,000Xg 4% 0.5mlel 10% trichloroacetic acid
(TCA) & 25mE 7hste] & H& F, H&elA 10
B 3x8 g 1,500Xgol A 1087 438
Azde HYx FHEES 0.05MIMLE 13 A

k]

pyridineE ¥4 (15: 1, v/v) 3.0m0E 713 & 42

% 1500Xgol A 1087 94 28 1 4FE
A3 535mmel A FF=E UG BEFLE
1,1, 3, 3-tetramethoxypropane(TMP) & A}-8-3} St

4. Vitamin E 3%

Liver homogenate 1.0méll 2% pyrogallol 5.0m{&
M3 7HtHA & ¥, 70C 9 water bathol A 2
B2 miEd ¥ ¥3} KOHSY 03mE 7hetn ¢
A3 4 ¥, 4] 70T 9 water batholl A 30% 1
matAd.

AL &M YANA FFF 4.0m¢ he-
xane 10 E 78 ¥, 287 AlAl £E9 1,500rpm
oA 1087 94 #23td, 4% % (hexane phase)
£ 2N B 7.0nf FH3o 30T oA AhTM2E
AZANAGM?, o] R & A EZ 39 ferric-chloride
dipyridyl' (Emmerie Engel reaction)® ¢l 3 3
A3 S =3 Aol A 0.5% ferric chloride 0.8mé 2}
0.5% dipyridyl 0.8n¢E 7}3te AA E5 & 42
%, &K ethanol 2.0meE 713} ferric chloride Al
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5. Superoxide dismutase &4 &7

Superoxide dismutased] 3 %2 7] e o A
pyrogallol®] z4+3to] o s wAS o] 8¢ Mark-
lund 529 W& o438 Tris buffer(50mM
Tris/10mM diethylenetriamine pentaacetic acid, pH
8.5) 1.5méo] & A& 0.1nfE ¥ 3 7.2mM Pyrogal-
lol 0.106E 7130 2 ¥h-3-& Al Z A7 O3 25C ol A
&3] 1087 #&A F, N-HC 0.05nE 7}l
B8-S AR A A 23LE Pyrogallold] $33EE 440
mml A EAsA 181 a4 Y 199 W
SAF 9 pyrogallol AHSHE 50% A BAY
oz AU

6. Glutathione peroxidase&4 273

Glutathione peroxidase® A% At3¥ gluta-
thione®] glutathione reductase$t NADPHe| 9] &}
9% of NADPHY §3 %7} 340nmol A #4adte
AL o] 4§ Paglia ¥ Valentined] %o wet
2339, %, 5mM9] EDTAE &3 pH 7.09
50mM potassium phosphate buffer 2.4mé¢] & 4§ 9
0.1m£9} 8.4mM NADPH 0.1m¢, glutathione reductase
4.6unit, 1.125M sodium azide 0.01m¢ % 0.15M 398
glutathione(GSH) 0.1m¢E ¥ I 2.2mM H.0, 0.104 &
Moz A wgg AFEYT. 28 EAEAY
199+ 187 lumol®] 44313 NADPE AAste
29 oz JeAdch

7. 9493 B

Z Alge d¥AFE FFEOE bovine serum
albuming AH8-3te] #A48A A% vitamin E &
A& Biuret® 22 superoxide dismutase$
glutathione peroxidase @4 £3 & & A &€ Lo

wiyd® & ol g3t 74zt FFsiqioh.

8 7= 24
Z Aol 9} Aol & Student’s™ t— A Yo w2}
fra=g Ay
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L B A g HE

T3oM Y AAHLSEGL Table 29 2ol
233 PFT AbololE 3, 6, 9594 o7} glle
1, PFEZ L 359 € 273 Zo)7l yehuA ¢
*ou, 65 2 9T 244 23%, 32% 4 H#kow
(p<0.01), PFOE M & 65, 959 A thZ2 o 1] 3]
61%, 96% 4 =5ttH(p<0.05) PFEZ 3 PFOZ <&
Hladted B9, PFOTo] PFEZ R 48 65 2 9
Fol 424 100%, 160% 4 3 7H 2 tH(p<0.005).

o] F47|E2E WEIH PFEE #o|7t
Ao, PFETF L A8 7|3to] A8+ YA
A3E W PFOE L Al&FHo 2 $713 At

2. Vitamine E 339 ¥ ¥

H49M 9 vitamin E 3 %2 32§ 23 Table
3904 B vt} Zo] 354 o e dzed 4

Table 2. Effect of dietary polyunsaturated fatty acid & tocopherol on lipid peroxide value in rat liver

(n mo! MDA/mg protein)

Group Control PF PEF PFO

3WK - 0.58+ 0.09(5)*! 0.60+ 0.04(5)*! 0.57+ 0.06(5)*! 0.60+ 0.05(5)*
6WK 0.54+ 0.07(5)! 0.55+ 0.09(5)>! 0.4+ 0.05(5)>2 0.87+ 0.07(5)?
9WK 0.50+ 0.02(6)! 0.52+ 0.03(6)* 0.38+ 0.03(6)>>2 0.98+ 0.16(6)<*

All values are mean+ SE(number of animal)

Values in a row(diet group) with different superscript letters(a,b,c) are significantly different(at p<0.005).
Values in a column(feeding period of diet) with different superscript numbers(1,2,3) are significantly different

(at p<0.05).
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Table 3. Effect of dietary polyunsaturated fatty acid & tocopherol on vitamin E contents in rat liver
(pg/mg protein)

Group Control PF PEF "PFO

3WK 0.30+ 0.04(5)= 0.29+ 0.03(5)* 0.30+ 0.03(5)*! 0.28+ 0.04(5)*

6WK 0.30+ 0.01(5)* 0.30+ 0.03(5)*! 0.36+ 0.06(5)*! 0.21+ 0.03(5)%12
9WK 0.31+ 0.02(6)*! 0.30+ 0.02(6)! 0.49+ 0.01(6)"? 0.18+ 0.02(6)=2

All values are mean+ SE(number of animal)

Values in a row(diet group) with different superscript letters(a,b,c) are significantly different(at p<{0.005).
Values in a column{feeding period of diet) with different superscript numbers(1,2) are significantly different
(at p<0.05).

Table 4. Effect of dietary polyunsaturated fatty acid & tocopherol on superoxide dismutase activity in

rat liver (Unit/mg protein)
Group Control PF PEF PFO
3WK 11.30+ 0.40(5)*! 1132+ 0.25(5)* 11.30+ 041(5)* 11.33+ 0.28(5)*
6WK 11.28+ 0.64(5)*! 11.30+ 0.42(5)*! 1111+ 0.20(5)* 12.00+ 0.20(5)
9WK 11.18+ 047(6)* 11.65+ 0.43(6)*! 10.67+ 0.22(6)% 13.38+ 0.52(6)2

All values are mean+ SE(number of animal)

Values in a row(diet group) with different superscript letters(a,b,c) are significantly different(at p<<0.005).
Values in a column(feeding period of diet) with different superscript numbers(1,2) are significantly different
(at p<0.05).

Table 5. Effect of dietary polyunsaturated fatty acid & tocopherol on glutathione peroxidase activity in
(umol NADPH/min/mg protein)

rat liver
Group Control PF PEF PFO
3WK 3.68+ 0.44(5)*! 352+ 0.36(5)%! 3.77+ 0.31(5)* 358+ 041(5)*!
6WK 3.84+ 0.57(5)*! 3.66+ 0.35(5) 437+ 0.25(5)% 3.26+ 0.26(5)*!?
9WK 3.90+ 0.29(6)*! 3.68+ 0.51(6)* 4.38+ 0.52(6)*2 3.06+ 0.40(6)2

All values are mean+ SE(number of animal)

Values in a row(diet group) with different superscript letters(a,b,c) are significantly different(at p<<0.05).
Values in a column{feeding period of diet) with different superscript numbers(1,2) are significantly different
(at p<0.01).
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A eH(p<0.005).
o] Rof7|hE 2= PFEZ Rt PFE, PFOZ 9
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4. Glutathione peroxidase&4 9 W%

U3 GPX 849 5 & #3838 AHE Ta-
ble 5914 B vte} o] 339 glojA= SOD &
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651 JdoNe dFxTH PFEe H&# ¢S
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Hh3-9] 2,384 & T3t U ZEF v & Ad
hydroxyl radical® singlet oxygens A& A A X
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TFZAH &AL 2YdiQe 2499 2 Y9 FAe
o] 20} & o vitamin E9] ¥ 50| 334 X% high
PUFA4 ]+ mitochondriat} endoplasmic reticu-
lumol go] £t £ X3 A4S vitamin E9
HZ o2 qldte HuslZHE doldta) BB
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tochondria9] %9 727, 7|53 &4& 2943
o GPXE4 o] A3t n 2 A GitstEo] A EY L
Azt Poling”, £5%°] PUFAZE Y HHA
€ E4& 7t € 4 e B9 Abrahams*¥ 9|
Aoy EX3A WY o] BETE moused
i gt gon AAVES AYY

AT W ELA FARAEE FAGEZA T F
S 29 & Yde Bug 2 439 AfE
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ol Aol Ay FAsA B G gAH
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Ao =3 ¢ 2Ys 7% F dde M e
WEsta ga £ & o

w24 high PUFA4| o] o) 4 9] vitamin ES} & 2
Fisle FAe FoE JAZ Foz 4 Zd
o2 AEHAMAY L AlRH,

2 o

High PUFA#4 o9} vitamin E &3] 83 113
e AAF3ste) v e TS ot 7] 3},
45Kcal% LEX3 449 AZA vitamin E
§FE 71e HolZ(PFE)H 45Kcal% TEX3I
L3559 74 PFEO vitamin EE 541 H7bg
A o] Z(PFET), 45Kcal% LEE3 S54F 4o
of vitamin EE 7}3t7 && 4o]#(PFOT) & 4
Y202 3o 35, 65 2 95T ASE F 13
A9 vitamin E §#% #3344 %F £ S0DY
GPXEA & zAMIY T

High PUFA# 99l vitamin E& 33322 713
PR & tj 23 o] 7k b} A] 9t e, vitamin

€ 3 #7g 4o] PFEFL 4ol vitamin
E ¥F° %% PFOTRY vitamin E €33
GPX&4 ¢l 71342, SODEA# A3 A dFL
dAsA Bas g

o] Edy|ZtE2E PFE3 PFETY &)
PFOo] 487]|2te] 43 45 vitamin E #% 3
GPX#4o] Zaddoy, SODEAH #itstA 2
F& A3 F713Ad.
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