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Abstract: This study was designed to investigate the effect of dietary vitamin E on the
lipid peroxidation by dietary iron-injected to male rats.

Sprague-Dawely strain male rats were divided into three experimental groups, namely control,
iron injected and iron-vitamin E injected groups. The control group was fed with normal diet;
the iron injected group was given normal diet and while injected intraperitoneally 30mg of
ferric hydroxide/100g of body weight 20 times every 3 days. The iron-vitamin E injected group
was intraperitoneally administered 30mg of ferric hydroxide/100g of body weight 20 times
every 3 days and vitamin E every day with the dose of 5IU(5mg)/100g body weight. All
experimental groups were maintained for 60 days with feeding on the respective ratio.

The results obtained from this experiment were summarized as following:

1. The net weight gain was significantly decreased by the iron injection, but much increased
by the vitamin E injection.

2. The contents of unsaturated fatty acid in phospholipid in liver, kidney, muscle and serum
were decreased by the iron injection, but increased by the vitamin E injection.

3. The increment of malondialdehyde contents was induced by the iron overloading, but
significantly decreased by the vitamin E injection.

Therefore, it is suggested that dietary iron administration to male rats facilitates the lipid

peroxidation iz vivo and vitamin E has the inhibiting effect on lipip peroxidation process by

iron.

Key words: iron, vitamin E, unsaturated fatty acid, malondialdehyde, lipid peroxidation,

antioxidative effect.
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Fig 1. Changes oa body wecight gain among

groups in male rats.

A : Control group. (o—o)

B : Intraperitoneal Iron(Fe(OH);) injection
group 20 times cvery 3 days with the
dose of 30mg/100g body weight. (o—0)

C : Iron-vitamin E group injected intraper-
itoneally 30mg of ferric hydroxide/100g
of body weight 20 times every 3 days
and vitamin E every day with the dose
of 51U(5mg)/100g body weight for 60
days. (s—a)
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Table 1. Unsaturated fatty acid contents in
phospholipid in tissues of male rats
(mg/g wet weight)

Mean contents(Mean=+SD)

Groups
Liver Kidney Muscle
A 23.83+1. %4 21.17+1.52 2.13%0. 31
B 12.89+1.91%  15.98:£1.32% 1.34+0.27*
C 19.96+1.90% 19.211.17% 1.85+0.23*

* p<{0.01 compared with control values.

# p<{0.01 comparcd with iron injected values.

A : Control group.

B : Intrapcritoncal iron(Fe(OH);) injection group
20 times cvery 3 days with the dose of 30mg/
100g body weight.

C : Iron-vitamin E group injected intraperitoneally
30mg of ferric hydroxide/100g of body weight
20 times every 3 days and vitamin E every
day with the dose of 5IU(5mg)/100g body
weight for 60 days.
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Table 2. Lipid peroxide(MDA) contents within
several organs of male rats
(n mole MDA/g wet weight)
Mean contents (Mean+SD)
Groups -
Liver Kidnoy Muscle
A 1164+ 7.2 234+17.3 427428.2
B 350431, 6* 408+34. 2* 725417, 4%
C 178+ 8.9% 312+13. 6* 509+28. 1%

* p<{0.01 compared with control values.

# p<0.01 compared with iron injected valucs..

A : Control group

B ! Intraperitoneal iron (FeOH)s) injection group
20 times every 3 days with the dose of 30
mg/100g body weight.

C : Iron-vitamin E group injected intraperiton-
eally 30mg of ferric hydroxide/100g of body
weight 20 times every 3 days and vitamin
E every day with the dosc of 5IU(5mg)/
100g body weight for 60 days.

Table 3. Lipid peroxide(MDA) contents in serum of male rats (n mole MDA/ml)

Individual No.

Groups
1 2 3 4 5

- Mean:+SD
7 8 9 10

A 3.62 3.74 3.06 3.52 3.8
B 9.76 9.88 9.68 9.48 10.21
C 4.79  4.58 4.72 4.84 4.08

4.17

3.72 3.92 4.12 3.45
9.54 10.47 10.37 9.72
4.52 3.92 4.12 3.98

3.6340. 37
9.87%0. 92*
4. 3/+0 Zb”

* p<0.01 compared with control values.

# p<0,01 compared with iron injected values.
A : Control group.
B:

Intraperitoneal iron(Fe(OH)s) injection group 20 times every 3 days with the dose of 30mg/100g

body weight.

C : Iron-vitamin E group injected intraperitoneally 30mg of ferric hydroxide/100g of body weight 20
times cvery 3 days and vitamin E every day with the dose of 5IU(5mg)/100g body weight for 60

days.

Qull u|&te], A F-Y-of Feol A= 9.87nM/mlz @A &
G FH(p<0.01)E 2y on, ¥ o vitamin E
Fol Fol A& 4.370M/mlz A EFo Fol uid AA
g gk a4 (p<0.0DE 2yt ‘

olgl ol HEFATY ¥H ¢ AAAI A
malondialdehyde 83 HAs] 713 A& AR
Bz o A7y 2 Axd A2y Feo FAA

Bl AAAe Agd 2 Age 2F S EEHA G4k
ol WlEad 43l A&g Bol, 2% AT A
ek} o} thiobarbituric acid (TBA)el #F-§-& velv =

A A sFALE el B2 A2l malondialdehyder} o)

A s 7] w F1-20,34,%70] 2} abg ] w, W vitamin E
To] ol A 2]%_”%4}&‘]——5?_1 malondialdehyde 3 &ko)
#4435 7 AL FAHA=Z AL vitamin E
& Ao —rO%?S}?&% 9 free radical-® scavenging
#FeozA AT 9 polyunsaturated fatty acide) st
43% wASe] ALFAREY 44L oA Prie
B .2551L30,56,8x0 2 8} ol AE Fofol o YAw
free radical?] alkoxy radical(RO.)3} peroxy radical
(ROO.)S A-Fofl of 3-8 w]H o] free radical-> scav-
ning o 2x 23 W ¥y lipid peroxideq] mal-

ondialdehyded] #ekg A7 Aoz A9}



L

Vitamin E7} A2 Fo 3AHo A A }4kste
v A& e ol mx rate] A& A (30mg/100g
body weight) & &7+ o 2 Ko 39 o, =3} vitamin

E 9944 (5mg/100g body weight) g4 7oz
Soshe] 6097} AFEE F ratd] 4%, 7R, A& 2
=39 AAAEE F48e] gt 22 A& Q

P

L AT FAFE L7 A dz2ddd v
d 9% FeE<o.0DE 29 e F¥ 4 vitamin
E fol 22 A 5o el el {9 3A F7Hp<0. 0D
st9l =,

2. 74, A 2 5zl dANA g T
LA ALY FFE Azl v HEFoF /‘1
T3 24 (p<0.01)E 2y o vitamin E o] &
Ao ol v o & FHp<0.01)E 29

3 AA9 H43tE< malondialdehyde A4 go
hobd Az, 7+4, A%, % 2 YU FFe
Wzl wa HEFA T dA3A F7H(p<0.01)
e AE ¢ vitamin E $oF& A E5Fo Fof
ujg 2 ko] WA ZHa(p<0.01) 3 ot

¢] 4o Aol A AEFAE A FAA 2 2FLa)
= vitamin Eel] 413388 <124 tocopherylquinone
o2 P43 AA vitamin EQ} AN FHNE 2oy
A Azl AAQ AdAANW nF GEEHA
A}o] u) F A A AR LS who) 2% A Ko A
5] o] malonyl aldchyde w919 A Abalto] @
o] JAH FAHEG A AAFAFE 24
715 A%E debid e, 23 Az FEste
o] xenobioticse] 23] F A=
free radical-& scavenging @ o 24 AW polyunsa-
turated fatty acid®] #}AbE}E whR] dFo] H) xute] kg
alell AAeste] A A AL FFe
& v gl g

vitamin EZ} A 2%

a7 e 72

2 £ x W

1. Witting LA. Vitamin E-polyunsaturated lipid
relationship in diet and tissues. Am J Clin Nutr
1974;27:952-959.

Tappel AL. Vitamin E and selenium protection

o

from in wvivo lipid peroxidation. Aan N Y Acad
Sei 1980;3565:18-31.
3. Friedrich W. Vitamin E. In: Friedrich W, ed,

Vitamins 1st ed, Berlin: Walter de Gruyter,

— 269 —

10.

11.

12.

14.

1988;217-283.

Alfin-Slater RB and Morris RS. Vitamin E and
lipid metabolism. In: Paolett R and Kritchevsky
D, cd, Advances in lipid research. 1st ed, New
York: Academic Press, 1963;182-210.

Scott ML. Vitamin E. In: DeLuca HF, ed,
Handbook of lipid research. 1st ed, New York:
Plenum Press, 1978;133-210.

Horwitt MK. Vitamin E and lipid metabolism
in man. Am J Clin Nutr 1960;8:451-461.
Schmidt D, Stuffen H and Planta CV. Lateral
diffusion order parameter and phase transition
in phospholipid bilayer membrane containing
tocopheryl acetate. Biochim Biophys Acta 1976;
443:1-9,

Witting LA, Vitamin E and lipid antioxidants
in free radical initiated reactions. In: Pryor WA,
cd, Free radicals in biology. vol. IV. New York:
Academic Press, 1980;295-319.

Cutter RG. Antioxidants, aging and longevity.
In: Pryor WA, ed, Free radicals in biology. vol.
V. New York: Academic Pree, 1984;371-428.
DiLuzio NR. Antioxidants,
and chemical-induced liver injury. Fed Proc
1973;32:1875-1881.

Fukuzawa K, Takasc S and Tsukatani H. The
cffcct of concentration on the antioxidant effec-

lipid peroxidation

tiveness of a-tocopherol in lipid peroxidation
in duced by superoxide free radicals. Arch Bio-
chem Biophys 1985;240:117-120.

Smith JE. Iron metabolism and its discase. In:
Kancko JJ, ed, Clinical biochemistry of domestic
animals. 4th cd, New York: Academic Press,
1989:256-273.

3. Mayes PA. Biologic oxidation. In: Murray RK,

Granner DK, Mayes PA,
biochemistry. 21st ed, Connecticut:
Lange, 1988:100-119.

Heys AD and Dormandy TL. Lipid peroxidation
Clin Sci 1981;60:

et al od, Harper's
Appleton &

in iron-overloaded splecns.
295-301.

Wills ED. Effects of iron overload on lipid per-
oxide formation and oxidative demcthylation by
the liver endoplasmic reticulum. Biochem Phar-
macol 1972;21:239-247.



16.

17.

18.

19.

20.

2l

22.

23.

24.

25.

26.

27.

Gutteridge JMC. The role of superoxide and
hydroxyl radicals in phospholipid peroxidation
catalysed by iron salts. FEBS Letters 1982;150;
454-458.

Smith KA, Mengel CE. Association of iron-
dextran induced hemolysis and lipid peroxidation
in mice. J Lab & Clin Med 1968;72:505-510.
Yasuda M, Fujita T. Effect of lipid peroxidation
on phospholipase A2 activity of rat liver mitoc-
hondria, Jan J Pharmacol 1977;27:429-435.
Golberg L, Martin LE, Batchelor A. Biochemical
changes in the tissues of animals injected with
iron. 3. Lipid peroxidation. Biochem J 1962;
82:291-297.

Carpenter MP. The lipid composition of matur-
ing rat testis: The effect of a-tocopherol. Bioc-
him Biophys Acta 1971;231:52-79.

Richie JH, Fish MB, McMasters V, et al. Edema
and hemolytic anemia in premature infants: A
vitamin E deficiency syndrome. New Engl J
Med 1968;279:1185-1190.

Gutteridge JMC, Halliwell B, Treffry A, et al.
Effect of ferritin-containing fractions with diff-
erent iron loading on lipid peroxidation. Biochem
J 1983;209:557-560.

Golberg L, Smith JP. Changes associated with
the accumulation of excessive amounts of iron
in certain organs of the rat. Brit J Exper Pa-
thol 1958;39:59-73.

Hanahan DJ, Dittmer JC, Warashina EA. A
column chromatographic separation of classes of
phospholipids. J Biol Chem 1957;226:685~700.
FrEATE, WA, M RIS HEERRE. W
B R AGE 1982;15:9-13.

Slater TF, Sawyer BC. The stimulatory effects
of carbon tetrachloride and other halogenoalka-
nes on peroxidative reactions in rat liver fraction
in vitro. Biochem J 1971;123:805-814.
Wik, BEZL BREGISE TR
ik, 19865104-106.

A&

— 279 —-

29.

30.

3l.

33.

34

35.

35.

3v.

38,

Golberg L, Smith JP. Vitamin A and E deficie-
ncies in relation to iron overloading in the rat.
J Pathol 1960;80:173-180.

Bender AD, Schottelius DD, Schottelius BA.
Effect of vitamin E deficiency on protein comp-
osition of guinea pig skeletal muscle. Proc Soc
Exzp Biol Med 1959;102:362-364.

Ham YA, Hong YS and Sung NE. The effects
of vitamin antioxidants on lipid peroxidation
in rat liver microsomes. Ewha Med J 1982;
5:109-116.

Grinna LS. Effect of dietary a-tocophcrol liver
microsomes and mitochondria of aging rats. J
Nutr 1976;106:918-929.

. Fujimoto Y, Fujita T. Effects of lipid peroxid-

ation on prostaglandin rabbit kidney medulla
slices. Biochim Biophys Acta 1982;710:82-86.
O’connell MJ, Ward R], Baum H, et al. The
role of iron in ferritin and hemosiderin-mediated
lipip peroxidation in liposomes. Biochem J 1985;
229:135-139.

Jacob HS, Lux SE. Degradation of membrane
phospholipids and thiols in peroxide hemolysis:
Studies in vitamin E deficiency. Blood 1968;32:
549-568.

Scott ML. Advances in our understanding of
vitamin E. Fed Proc 1980;39:2736-2739.

Yang NYJ, Desai ID. Effect of high levels of
dietary vitamin E on liver and plasma lipid and
fat soluble vitamins in rats. J Nutr 1977;107:
1418-1426.

Melhorn DK, Gross S. Vitamin E-depcndent
anemia in the medicinal iron. J Pediatrics 1971;
79:569-580.

Masugi Fand Nakamura T. Effect of vitamin E
deficiency on the level of superoxide dismutase,
glutathione peroxidase, catalase and lipid pero-
xide in rat liver. Internal J Vit Nutr Res 1976;
46:187.



