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Abstract

The present study was designed to examine tho effect of dietary fish oil on blood pressure
and lipid status of serum. Weanling SHRs and normotensive Wistars were fed a diet containing
5 %(w/w) mackerel 0il(MO), soybean oil(SO) or beef tallow(BT) for 8 weeks. Growth rate was
not significantly different among three dietary groups, but that of SHRs was silightly lower
than that of Wistars. SHRs showed higher’ systolic blood pressure than Wistar rats from the
beginning and become hypertensive (over 150mmHg) after 6 week s of feeding period. The
MO group of SHRs showed the lowest blood pressure at the 8th week of feeding period but
that of Wistars showed similar values with other groups. Tissue weights of liver, heart and
kidney were not different amongdietary aroups in Wistars and SHRs. However, heart and kidney
weights of SHRs were signigicantly higher than those of Wistars. Microscopic examination revealed
that endomysium of heart tissue and urinary space of kindney were narrowed in SHRs. Serum
total and HDL-cholesterol showed similar values among three different dietary fat groups but
triglyceride levels were significantly low in MO groups. HDL-cholesterol levels of SHRs were
lower than those of Wistars, as well as the fractions of total HDL, the sum of HDL and HDL
2.3, while VLDL fractions were higher in SHRs. MO groups had the lower values of HDL;
HDL, ;atio than SO and BT groups. Major dietary fatty acids were more or less incorporated
into serum phospholipid and triglyceride, resulting in the characteristic fatty acid profile of each
dietary group. Incorporation of Cy.,(ws) in SO groups were promounced, but the degree of -
incorporation was lower in SHRs. In MO groups, C,.(w,) levels were inreased in triglyceride.
It is suggested that these changes in serum lipid fatty acid composition are related to the different
patt erns of serum lipid by alteration of dietary fats.
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Table 1. Compoition of diet

Component Content(x /1008)
Starch 422
Glucose 18
Casein 24
Vitamin Mix. 2
Salt Mix, 4
Cellulose 4
Fat 5
Mineral supplement 0.05
Choline 0.05
Inositol 0.50
Methionine Q.20

'1) Vitamin fortification mixture obtained from
Bio Serv. inc. Frenchtown , N. J.,, US.
A., provided the following (per kg diet)
1 vitamin A(200,000 LU. /g) 458, vitamin
D{400,000 1.U./ g) 0.25 8, alphatocopherol
58, ascorbic acid 45&, riboflavin lg,
i-inositol 58, choline chloride 75
%, menadione 2258 p -aminobenzoic
acid 58, niacin 45¢, pyridoxine ~ HCl
1 €, pantothenate 3 &, biotin 20mg, folic
acid 0mg.

2) Salt mixture used had composition of Rogers
and Harper's

3) NaSe0, 0.25gm:
MnQ, 37.19gm} in 1008
Fiber 62.66gm
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Table 2. Fatty acid composition of dietary fat

Mackerel Oil Soybean Oil Beef Tallow

Fatty acid” ") (S0) (BT)

14:0 10 0.8
16:0 19.6 10.8 239
16:1 7.3 41
18:0 54 490 269
18:1 25.1 4.3 414
18:2 20 53.1 22
18:3 7.8 0.6
18:4 19

2011 5.6

2014 6.3

20:5 7.6

20:5 1.1

22:6 159

=C,, a1
Total '

unsaturgtion 26 154 52

*Cabon number Nﬁmber of double bonds.
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Fig. 1. Changes in A, growth and B, systolic bloed
pressure of wistar rats and SHR fed three
different dietary fats for 8 weeks.

Symbols are: . Wistar, ~-~—- ; gHRv%%
;—0O—: MO,~[J-; 80, and —A—; BT
Values shown are means +S.EM.
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Fig. 2. Heart of Wistar rats(A, B, C) and SHR(D, E, F) fed mackerel oil (A,D), soybean oil (B,

E) and beef tallow (C, F). E, F and arrow in-the middle of pictures represent endomysium,
cardinal fiber cell and nuclei of cardinal fiber ‘cells, respectively. (x800)
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I“ig.‘ 3. Kidney of Wistar rats(A, B, C) and SHR(D, E, F) fed mackerel oil (A, D), soyhean oil(B,
E) and beef tallow (C, F). Abbreviations are G ; glomerulus, B ; Bowman’s capsule, CT ;
collecting tubule, US ; urinary space, DT ; distal tubule, MD ; macula densa, V ; vein, and

P ; proximal tubule. (x800)
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Table 3. Relative tissue weights of wistar and SHR after 8 weeks feeding of different dietary fats.

(8/100 8 body weight)

Tissue  Animal M?)(ii{erel Sog)iblean T]?aflifw
Liver Wistar 3.7740.10 = 3.9740.30%2 3.554-0.094°
SHR 3.67+0.13® 3.4240.118® 3.264+0.098°
Heart Wistar 0.3340.024 0.3440.024 0.3310.0084
SHR 0.4640.018 0.44 4+0.0058 0.4140.02B
Kidney Wistar 0.731+0.014 0.731+0.03* 0.7340.02
SHR 0.87+0.0282 0.86 +-0.0058% 0.7810.02°

Values shown are means+S.E.M

Capital letter superscripts in the same column and small letter superscripts in the same line

that are different indincate significant differences at the P<0.05.

Table 4. Serum triglycaride and cholesterol contents of normotensive wistar rats and SHR and SHR

after 8 weeks feeding of three different dietary fats.

Mackerel Oil Soybean Oil Beef Tallow
mg /d1 :

Total Wistar 63.21+6.05 74.844:4.032 67.06+7.98
Cholesterol SHR 65.11+3.68 56.75+6.178 65.49+1.31
HDL- Wistar 52.78+5.814 52.86+42.884 54.79+3.114
Cholesterol SHR 42.71 42,658 41.634-3.888 42.14+3.468
Tri- Wistar 78.95+1.864 131.2548.5840 88.82411.05%
glyceride SHR 58.254:4,99% 61.64113.85% 78.91+10.86°
HDL- / Total Wistar 0.83 0.70 0.81
Cholesterol SHR 0.65 0.73 0.64

Values shown are means+S.E.M.

Capital letter superscripts in the same column and small letter superscripts in the same line
that are different indicate significance differences at the P <005,
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Table 5. Serum lipoprotein compositions of wistar rats and SHR after 8 week feeding of three different

dietary fats

‘Mackerel Oil

Soybean Oil

Beef Tallow

LDL Wistar
SHR
VLDL Wistar
SHR
HDIL, Wistar
SHR
HDL,., Wistar
‘ SHR
Total HDL Wistar
SHR
HDL,/ HDL,., Wistar
SHR

544
4+2

1146
36+5

4048
30L3

4616
3043

86114
6016

0.87
1.00

%

2+1
3

S5£1.
29

61438
36

3549
32
96410
67

1.96
113

442
13

11+4
11434

5016
28

36+4
26
86110
54

1.39
1.07

Most values are means+SEM,, but those of SHR fed soybean oil and beef tallow are from

a sidgle determination,

Table 6. Serum phosphelipid fatty acid compsitions of wistar rats and SHR after 8 week feeding

of three different dietary fats

Wistar SHR
Fatty Acid
MO SO BT MO SO BT

14:0 1.83 1.18 1.90 1.36 1.73 2.69

16:0 34.38 31.66 23.00 33.18 30.61 22.51

16:1 4.67 141 2.47 3.62 1.59 2.37

18:0 22.94 27.76 25.72 20.43 30.22 25.40

18 :1(wy) 16.65 10.72 18.31 18.13 11.45 20.08

18 : 2( ws) 435 14.27 9.77 4.70 9,17 8.71

18 :3( w3) 1.37 1.06 2.08 1.86 0.90 3.00

20 :3( @) 0.57 1.34 5.36 115 1.28 2.88

20:4 (o) 2.64 .2.82 488 2.20 1.92 2.72

2214 (we) 1.63 2.28 2.19 262 2.85 2.10

22:6{(w;) 0.54 0.63 0.72 0.57 0.20 0.25

224 2.38 115 0.09 3.86 2.77 117

Unknowns 2.41 1.44 2.81 3.07 2.78 297
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Table 7. Serum triglyceride fatty acid compsitions of wistar rats and SHR after 8 week feeding of

three different dietary fats

Wistar SHR ,
Fatty Acid

MO 80 BT MO S0 BT
14:0 511 1.77 3.99 571 3.98 301
16:0 39.44 36.20 35.30 22.71 30.29 2963
16:1 411 5.00 7.10 3.55 3.06 5.20
18:0 9.78 5.05 12.12 8.85 13.14 12.17
18:1 (&) 22.78 26.39 27.76 19.13 17.29 29.49
18 :2 (@) 422 19.35 3.99 2.90 7.02 2.49
18:3(w;) 0.89 1.35 0.67 0.76 - 1.48

201 4 (@) - 0.93 - - - 4.40 -
221 4( @) 0.37 0.78 115 5.92 7.10 2.75
22 :16(®) 5.03 0.30 0.84 12.84 - 158
Unknowns 7.44 275 4.01 16.58 13.76 12.18
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