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Abstract : This study was designed to elucidate the effects of iron, a well known catalyst of
lipid peroxidation, on the contents of phospholipids, unsaturated fatty acids composed in phos-

pholipid molecules and their derivatives, prostaglandins, and the composition changes of fatty
acids contained in phospholipids.

Iron decreased the contents of phospholipids and its components of unsaturated fatty acids.

Catalytic action of iron decreased the composition rates of linoleate and linolenate composed in
phospholipid molecules, while that of arachidonate was inclined to increase.

The content of arachidonate was increased and that of prostaglandins was decreased without
regard to increase the precursor of prostaglandins.

It may be concluded that the decreases of prostaglandins and the increase of arachidonate are
due to inhibition of the activities of enzyme systems responsible for prostaglandin synthesis by
lipid peroxides produced by the catalyst of iron.
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Table 1.

Hemolysis in H,0; of erythrocytes of rats injected with iron (%)

Individuals tested

Sex Groups Mean+SD
1 2 3 5 6 7

A 3.62 7.02 9.52 10.72 5.06 5. 06 4.09 6.44* 2.75
Male B 32.93 32.10 36.88 32.35 36.08 41.77 35.21 35.33>  3.40

C 40.00 38.33 48.62 45.24 41.82 39.68 42.59 42.33° 3.58

A 9.20 7.63 12.10 8.51 6.19 8.24 3.12 7.86¢ 2.76 .
Female B 28.82 27.16 28.57 20. 46 24.73 23.08 25.10 25.42¢  3.03

C 33.49 35.61 30.44 30.15 31.62 37.52 22.19 31.57 4.94

a,b,c,d, e, f: means with different superscripts within groups are different(p<(0.01).

A ! control group.

B : test group I that is subjected to injections of 12 times every 5 days with 20mg of iron/100g body weight.
C :test group I that is subjected to injections Of 12 times every 5 days with 40mg of iron/100g body weight,

Table 2, Unsaturated fatty acid contents of phospholipids in rat liver injected with iron
Individuals Experimental groups of male Experimental groups of female
A B C A B Cc
1 6.951 4.320 2.911 3.223 1.988 1.731
2 6. 206 5.843 4.417 3.683 2. 107 1.731
3 5.534 3.234 3.976 3.560 2.503 1.745
4 6.815 3.523 3.791 2.615 2.389 1.176
5 7.316 4.111 4,230 2.502 1.598 1.245
6 5. 756 3.381 3.218 4.954 2.398 1.171
7 5.912 2.839 4,802 3.186 2.811 2.160
Mean 6.356% 3.893° 3.906° 3.389¢ 2.256¢ 1. 6582
SD 0.676 0.998 0. 665 0.818 0.395 0. 440

a,b,c,d : means with different superscripts within groups are different (p<C0.05).

A : control group.

B :group I that is subjected to injections of 12 times every 5 days with 20mg of iron/100g body weight,
C:igroup I that is subjected to injections of 12 times every 5 days with 40mg of iron/100g body weight.
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Table 3.

Phospholipid concentrations in liver of rats injected with iron (mg/g)

Experimental groups of male

Experimental groups of female

Individuals

A B C A B C

1 30. 131 19. 381 18.343 18. 484 15.155 7.130

2 28.080 16. 014 17. 940 23.735 14. 668 10. 239

3 27.259 16. 478 14,477 17.942 13. 690 13. 427

4 30.671 21. 381 12. 428 17.952 14. 622 9.373

5 33.088 17.329 17.401 17. 401 12. 994 6. 292

6 34.822 21.579 12.275 16. 359 9. 352 10. 976

7 35.038 19. 201 14.995 21.697 11.821 8.888
Mean 31.298* 18.918° 15. 398° 19. 082¢ 13.186° 9. 475¢
Sb 3.110 2.164 2.531 2.635 2.041 2.396
UFA/PL Ratio 20. 308 20.577 25.367 17.760 17.109 17.500

a,b,c,d,ef,
A : control group.

: means with different superscripts within groups are different (p<{0.05).

B :group I that is subjected to injections of 12 times every 5 days with 20mg of iron/100g body weight.
C:group I that is subjected to injections of 12 times every 5 days with 40mg of iron/100g body weight.
UFA/PL Ratio: ratio of unsaturated fatty acids to phospholipids.
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Table 4. Fatty acid compositions of phospholipids in liver of rats injected with iron (%)

Fatty acids Experimental groups of male Experimental groups of female

A B C A B C
16:0 21.75 22.73 21.63 16. 32 17.66 17.99
18:0 22.09 22.07 21.24 31.19 27.80 28.34
18:1 8.30 8.76 9.70 5.59 8.26 7.63
18:2 19.82 18.31 16.41 14.05 13.37 13.08
18:3 1.29 0.69 0.19 0.19 0.14 N.D
UN 2.18 2.40 3. 14 1.07 1.16 1.22
204 24.57 25.04 27.74 30.32 30.61 31.74
L/s 89.72 82.96 77.26 43.65 48.09 46.15
A/S 108. 68 113. 46 130. 60 94.19 110.11 112.00

A : control group.

B :group | that is subjected to injections of 12 times every 5 days with 20mg of iron/100mg body weight.
C:group II that is subjected to injections of 12 times every 5 days with 40mg of iron/100mg body weight,
UN : unknow.

UD : not detected.

L/8 : ratio of linoleate to stearate.

A/S : ratio of arachidonate to stearate.

Table 5. Fatty acid compositions of phospholipids in kidney of rats injected with iron (%)

Fatty acid Experimental groups of male Experimental groups of female

A B C A B C
16:0 20.22 20.01 19.45 18.76 19.62 18.38
18:0 21.55 21. 46 22.05 21.44 22.99 21.97
181 11.34 12. 07 12.27 8.94 9.51 10. 00
182 14.50 13.01 12,29 16.71 14.25 13.19
18:3 0.10 0.10 ND 0.28 0.20 0.11
UN 0.72 1.32 1.84 1.11 1.79 1. 69
20:4 31.56 32.08 32.01 32.67 32.65 34.65
L/S 67.29 60. 62 55, 74 77.94 61.98 60. 04
A/S 146. 45 149. 49 145.17 152. 38 142.02 157.12

A : control group.

B:group [ that is subjected to injections of 12 times every 5 days with 20mg of iron/100g body weight.
C:group § that is subjected to injections of 12 times every 5 days with 40mg of iron/100g body weight.
UN : unknown,

ND : not detected.
L/S : ratio of linoleate to stearate.
A/S ! ratio of arachidonate to stcarate.

Zaruakelet, 2 AP Table 4,5 9 604 2 5 8,11, 14, 17-eicosapentaenoic acid 5 3
Hi= ule} o] gas-chromatogramAte| 18 : 3(linole- T e EI A A e R By FEFHETS o
nate)$t 20 @ 4(arachidonate) Aol ol m]x]] A wpate]l Aoz FAWAAE 2 FFel i} ke oA
24938t =9 olzle]l n-7 ®E n-949Y FEA % ‘1%% 3} hormones} shitolct.

il

Zd FH5A S As WA = e 7o Fo] EXsA WA Farsle A Ee et
Prostaglandins?| =50 8t ¥&F : Prostaglandin E}Uj_ O FEH9 PGY ek x odgko] 9L ez

(PG)+= dihomo-y-linolenate (8, 11, 14-eicosatrienoic d Atz A@3dF A= Table 7004 B ule} ir},
acid), arachidonate (5,8, 11, 14-eicosatetraenoic acid) B ARA =19 PG Karim et al?®s] Ak
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Table 6.
with iron (%)

Fatty acid compositions of phospholipids in testes of males and uterus of female rats injected

Fatty acide

Experimental groups of male

Experimantal groups of female_

A B C A B C
16:0 41.58 42. 82 41.81 31.43 30.10 29.10
16:1 ND ND ND 9.83 1.31 1.45
18:0 13.36 13.39 13.29 26.11 27.40 26.32
18:1 15. 26 16.04 16. 04 15. 88 15.07 15.73
18:2 4.87 3.87 3.87 5.25 4.34 4.29
18:3 0.30 0.26 0.26 0.25 ND .10
UN 1.50 1.30 1.30 1.75 1.82 1.61
20 4 23.13 22.32 22.32 18.32 20.06 21. 40
L/S 36.45 28.90 28.90 20.11 15. 84 16.30
A/S 173.13 166. 69 166. 69 70. 16 73.21 81.31
A : control Group. 7
B :group I that is subjected to injections of 12 times every 5 days with 20mg of iron/100g body weight.
C:group I that is subjected to injections of 12 times every 5 days with 40mg of iron/100g body weight.
UN : unknown.
ND : not detected.
L/S : ratio of linoleate to stearate.
A/S : ratio of arachidonate to stearate,
Table 7. Prostaglandin concentrations in several tissues of rats injected with iron
Male Female
PG classes Liver Kidneys Liver_ Kedneys
A B C A B C A B C A B C
*Total(mg/g wet wt) 60.8 49.2 45.0 47.1 45.9 31.2 55.5 51.5 41.5 67.5 41.0 22.5
PGE(2) 41.0 34.6 44.2 34.6 40.5 62.2 41.8 54.6 29.7 47.8 68.3 56.7
PGF (%) 31.0 48,2 48,3 30.5 27.0 20.0 49.3 32.7 43.8 14.1 10.9 14.0
Others(%) 28.0 17.3 7.5 349 324 17.3 8.9 12.7 26.6 38.1 20.9 29.3

Apars FARAA F2A7 2

A : control Group.

B :group I that is subjected to injections of 12 times every
C :group I that is subjected to injections of 12 times every
A 2 e ol st A ¥l %8s O'Con-
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