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Sex Difference of Sensitivity to Peroxidation in Rats. T

Fatty Acid Compositions of Mitochondrial

and Microsomal Lipids in Tissue.

Ayumi Murakami, Mikako Uchida, Toshiki Matsuura, Tomio Ichikawa

Department of Food Science and Nutrition,
School of Human Environmental Sciences,
Mukogawa Women’s University, Nishinomiya 663, Japan.

In order to know sex difference of sensitivity to peroxidation, we studied the analysis of
fatty acid compositions of tissue mitochondrial(Mt) and microsomal(Ms) lipids in rats.
Male and female SD rats (4weeks—old) have been given the standard diet MF (Oriental

Yeast CO., LTD) for 3weeks.

It has been suggested on the base of fatty acid compositions that female was more sensitive
to peroxidation than male in liver Mt, liver Ms and heart Mt, and male was more sensitive
to peroxidation than female in lungs Ms. Though sex difference of sensitivity to peroxidation
on the base of fatty acid compositions has not been cleared in kidney Mt and kidney Ms.

Sex difference of fatty acid compositions was not observated in heart Ms and lungs Mt.
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Table 1.  Fatty acid composition of dietary lipid.
Fatty acid %

14:0 0.6+0.0
16:0 15.5+0.2
16:1(n-7) 1.0+0.0
18:0 2.4+0.0
18:1(n-9), (n-7) 22.5+0.1
18:2(n-6) 47.0%£0.3
18:3(n-3) 4.3+0.1
Unknownl 1.8+0.0
Unknown2 0.9+0.1
20:5(n-3) 2.1+0.1
22:6(n-3) 1.9+0.0

Values are means+S.D.
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Table 2. Fatty acid composition of liver mitochondrial and microsomal lipid.

(%)
Fatty acid Mitochondria Microsome

Male Female Male Female
16:0 21.9£0.9 15.24£1.3*%* 21.6+0.9 15.0£1.5%*
18:0 16.2+1.5 27.9+1.0%* 17.60.9 28.3+1.1%*x*
18:1(n-9) 7.4+2.1 4.6+0.2%* 6.0+0.8 4.7+0.2*
18:1(n-7) 5.6+0.7 2.1£0.2%* 5.6+0.8 2.0£0.1%*
18:2(n-6) 21.6+1.4 16.4+0.4** 19.7+1.5 14.8£0.8%*
20:4(n—6) 18.2+1.4 23.2:k11.7%* 19.7+1.2 24,041, 7+*
22:6(n-3) 9.3+1.7 10.2+0.4 9.8+1.5 10.8x+1.1
Saturated 38.0+1.4 43.1+1.0%* 39.2+1.2 43.8+£0.8%*
Monounsaturated 12.9+2.7 6.7+0.4** 11.6+1.5 6.6+0.3%*
Polyunsaturated 49.4+1.2 50.1£1.2 49.6+0.4 49.6+0.7
P/S ratio® 1.3£0.0 1.2£0.1** 1.3£0.1 1.1£0.0%*
Double bond index? 1.8+0.1 2.0+0.0* 1.9+0.1 2.0+0.0*
Values are means+S.D. of 6 rats.
**  p<0.01 vs.male *p<0.05 vs.male
a  P/S ratio:polyunsaturated/saturated ratio
b Double bond index:X((%) % (the number of double bond)/100)

Table 3. Fatty acid composition of kidney mitochondrial and microsomal lipid.
(%)
Fatty acid Mitochondria Microsome

Male Female Male Female
16:0 . 22.3+0.7 22.7£0.5 23.3+0.8 23.9+0.6
18:0 18.2+0.3 19.2£0.5%* 19.1+0.5 20.3£0.4%*
18:1(n-7,n-9) 9.6+0.3 10.4£0.4** 8.9+0.5 10.2+0.2%*
18:2(n—6) 20.5+0.9 18.0£0.6** 17.9+0.3 16.1£0.9%*
20:4(n—6) 26.0£0.7 25.6+0.7 26.3+1.2 25.2+0.8
22:6(n-3) 3.5+0.1 4.2+0.2%* 3.4+0.3 4.0£0.1**
Saturated 40.6+1.3 41.8+0.4 42.8+0.7 44.2+0.4%*
Monounsaturated 9.6+0.3 10.4+0.4** 8.9+0.5 10.3+0.3**
Polyunsaturated 49.8+0.2 47.8£0.5%* 48.2+0.5 45.5+0.5%*
P/S ratio® 1.2+0.1 1.1+0.0* 1.1£0.1 1.0£0.2*
Double bond index® 1.7£0.0 1.7£0.0 1.6+0.2

Values are means+=S.D. of 6 rats.

*¥*  p<0.01 vs.male *p<0.05 vs.male

a  P/S ratio:polyunsaturated/saturated ratio

b  Double bond index:%((%) x (the number of double bond)/100)
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Table 4. Fatty acid composition of heart mitochondrial and microsomal lipid.

(%)
Fatty acid Mitochondria Microsome

Male Female Male Female
16:0 19.3£1.9 18.7£0.7 19.6£2.6 19.6 1.6
18:0 17.9+1.7 17.8£2.1 18.7£1.9 19.1£2.4
18:1(n~7,n-9) 16.9+1.9 18.7£2.3 15.3+1.9 17.8+2.5
18:2(n—6) 30.6+2.0 27:7£2.1% 29.2+2.6 26.4+2.4
20:4 (n—6) 9.3£1.6 9.9+1.5 10.5+1.8 10.3+1.8
22:6(n-3) 5.5+1.8 7.3+1.3 6.2+1.7 6.9+1.7
Saturated 37.8+1.3 36.5+1.8 38.8+2.9 38.6+1.8
Monounsaturated 16.9+1.9 18.7£2.3 15.3+1.9 17.8+2.5
Polyunsaturated 45.4+1.9 449+1.3 45.9+3.6 43.6+1.4
P/S ratio® 1.2+0.1 1. .1 2+0.2 1.1£0.1
Double bond index? 1.5+0.1 1. 1 1.5+0.1 1.5+0.1
Values are means*=S.D. of 6 rats.
**  p<0.01 vs.male *p<0.05 vs.male
a  P/S ratio:polyunsaturated/saturated ratio
b Double bond index:X ((%) X (the number of double bond)/100)

Table 5. Fatty acid composition of lungs mitochondrial and microsomal lipid.
(%)
Fatty acid Mitochondria Microsome
Male Female Male Female

16:0 39.3+2.9 39.1+3.5 45.3£1.5 48.3£2.3*
18:0 13.1x1.7 13.7£1.9 15.6+0.3 17.6+1.5*
18:1(n-7,n-9) 22.8+1.2 23.2+1.0 19.4x1.1 19.4+0.8
18:2(n—6) 18.9+3.2 17.5£1.0 12.2+0.6 9.6£0.8%*
20:4 (n—-6) 4.7+£1.2 5.2+1.2 6.0+1.4 3.9+1.5
22:6(n-3) 1.3+£0.3 1.4+0.2 1.5+0.4 1.1£0.3
Saturated 52.4+4.6 52.8+4.7 60.8+1.4 65.9£2.1%*
Monounsaturated 22.8+1.2 23.2+1.0 19.4+1.1 19.4+0.8
Polyunsaturated 24.8+4.1 24.0+3.8 19.8+2.4 14.7+£2.4**
P/S ratio? 0.5+0.1 0.5+0.1 0.3+0.0 0.240.0%*
Double bond index® 0.9+0.1 0.9+0.1 0.8+0.1 0.6+0.1*

Values are means+S.D. of 6 rats.
**  p<0.01 vs.male *p<0.05 vs.male
a  P/S ratio:polyunsaturated/saturated ratio

b  Double bond index:Z ((%) X (the number of double bond)/100)
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