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Morphological Changes of the Aorta Induced by Fish Oil Feeding in
Bilateral Oophorectomized Rats
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ABSTRACT

Effect of fish oil feeding was investigated on morphological changes of thoracic aorta in fe-
male rats after bilateral oophorectomy(OVX). Fifty four healthy female rats of Spraque-Dawley
strain, were divided into sham group, OVX group and, OVX and fish oil feeding group. Ex-
perimental animals were sacrificed at the end first, eighth week and sixteenth week after opera-
tion, thoracic aorta and blood sample were collected. The results obtained were as follows ; 1)
Total cholesterol and LDL-cholesterol contents in serum were significantly higher in the sham
and OVX groups than fish oil feeding group. Serum HDL-cholesterol levels among three ex-
perimetnal group were lowest in the OVX_group. 2) In the sham operation group, as ex-
perimental period prolonged the endothelial cells were distorted round shape and enlarged, and
the subendothelial layer was widened in tunica intima. The elastic lamina were disrupted in tun-
ica media. The changes in the OVX group was more prominent than those in the sham opera-
tion group. In the fish oil feeding group, the endothelial cells and subendothelial layer in tun-
ica intima, and the elastic lamina in tunica media were intact. From the present results, it was
suggested that fish oil feeding may prevent the atherosclerotic changes in thoracic aorta and
serum cholesterol induced by oophorectomy in the rats. (Korean J Nutrition 29(2) : 166~176, 1996)
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(Fig. 21).
2. 87 tiEe| oot FZato| =X AA
(1) Hematoxylin and Eosin &4{2AA

OSham =&
Sham F&T F& 157% 379 de™ WA

Table 1. Composition of experimental diets (g/kg)
Sham & Fish Oil
OVX Group Feeding Group

Casein 150 150
Corn starch 450 450
Sucrose 200 200
a-cellulose 50 50
Vit mixture” 10 10
Mineral mixture” 35 35
Choline chloride 2 2
DL-Methionine 3 3
Oil

Soybean oil 100

Fish oil 100
a-tocopherol 0.08

1) Vitamin Mixture (mg/100g) : VD; 0.582, a-tocopherol-
acetate 1200.0, Retinol-acetate 93.2, VK; 6.0, Thi-
amin-HCI 59.0, VB, 0.2, VC 588.0, Pyridoxine-HCI
29.0, D-biotin 1.0, Folic acid 2.0, Inositol 1176.0, Ca-
pantothenate 235.0, Riboflavin 59.0, Nicotinic acid
294.0, Sucrose 96257.017

Mineral Mixture (g/100g) : CaCos 29.29, CaHPO, ’
2H20 0.43, KH2PO4 34.31, NaCl 25.06, MgSO4
7H20 9.98, Fe(C6H507) - 6H20 0.623, CuSO4 -~
5H20 0.156, MnSO4 ~ H20 0.121, (NH4)6Mo70
24 " 4H20 0.0025, Na2SeO3 * 5H20 0.0015, ZnCl2
0.02, KI 0.0005

]

Table 2. Fatty acid compositions of the dietary oils used
in the experiment” (% w/w total fatty acid)

Fatty acid Soybean oil Fish oil
14 : 07 -2 3.70
15:0 - 1.39
16:0 10-12 20.40
161 - 6.32
17:0 - 3.21
17 21 - 1.27
18:0 3-5 4.79
18:1 20-27 14.27
18 : 2(w6) 53-56 1.65
18 : 3(w3) 6—10 0.50
20 : 5@3) - 5.53
22 : 6(@3) 28.15
unknown <8 8.82
@3 PUFA 610 34.18
AEAET FAIA 2 5932 FAAL A7 4

xil
2) carbon number : number of double bonds
3) not detected
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Table 3. Total cholesterol, LDL-cholesterol and HDL-cholesterol contents in serum of experimental rats.1) (mg/dl)
TC LDL-c HDL-c
1 week
Sham 89.47 + 8.39 66.03 £ 10.10 35.39 + 2.38
OvX 113.67 £ 28.23 68.36 + 34.26 34.69 + 7.92
Fish 82.69 + 8.29 57.81 = 10.09 35.01 £ 1.06
8 weeks
Sham 118.81 + 14.03 80.10+ 7.22 29.04 + 2.12
OvX 161.39 £ 16.03 98.20 = 7.90 2396 + 3.07
Fish 110.77 £ 5.67 61.15 + 8.12 36.13 £7.03
16 weeks
Sham 126.18 = 16.91 93.66 + 12.61 27.31 £ 543
OvX 233.47 £ 34.23 137.24 £ 13.27 1913 + 2.72
Fish 94.44 + 9.17 84.44 + 10.02 36.01 £7.70
significant factor” : G T G T G
1) Mean + S.E.
2) G : Values between groups (Sham, OVX, Fish) are significant at the p<0.05 level by two way ANOVA.
T : Values according to time (1, 8, 16 weeks) are significant at the p<0.05 level by two way ANOVA,
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Legend of Figures

. Thoracic aorta of the rat at 1 week after sham operation. H-E stain, X 400.

. Thoracic aorta of the rat at 1 week after bilateral OVX. H-E stain, X400.

. Thoracic aorta of the rat at 1 week after OVX and fish oil feeding. H-E stain, X 400.
. Thoracic aorta of the rat at 8 weeks after sham operation. H-E stain, X400.

. Thoracic aorta of the rat at 8 weeks after bilateral OVX. H-E stain, X 400.

- Thoracic aorta of the rat at 8 weeks after OVX and fish oil feeding. H-E stain, X400.
. Thoracic aorta of the rat at 16 weeks after sham operation. H-E stain, X 400,

. Thoracic aorta of the rat at 16 weeks after bilateral OVX. H-E stain, X400.

. Thoracic aorta of the rat at 16 weeks after OVX and fish oil feeding. H-E stain, X 400.

Thoracic aorta of the rat at 1 week after sham operation. Verhoeff van Gieson, X 400.
Thoracic aorta of the rat at 1 week after bilateral OVX. Verhoeff van Gieson, X400.

Thoracic aorta of the rat at 1 week after OVX and fish oil feeding. Verhoeff van Gieson, X 400.

. Thoracic aorta of the rat at 8 weeks after sham operation. Verhoeff van Gieson, X400.

Thoracic aorta of the rat at 8 weeks after bilateral OVX. Verhoeff van Gieson, X400.
Thoracic aorta of the rat at 8 weeks after OVX and fish oil feeding. Verhoeff van Gieson, X400.
Thoracic aorta of the rat at 16 weeks after sham operation. Verhoeff van Gieson, X400.

Thoracic aorta of the rat at 16 weeks after bilateral OVX. Verhoeff van Gieson, X400.

. Thoracic aorta of the rat at 16 weeks after OVX and fish oil feeding. Verhoeff van Gieson, X 400.
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