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Effects of Repeated Oral Administration of Sardine Oil and Cotton Seed
Oil on Blood Coagulation and Platelet Aggregation in Rats

1

Teruo Matsushita®™', Shin-ichi Inoue*' and Ryusuke Tanaka™"

Effects of repeated oral administration of sardine oil and cotton seed oil on blood coagulation and
platelet aggregation in rats were examined. Treatments of rats with 3.0g/kg/day of sardine oil and cotton
seed oil for 28 days changed in the fatty acid composition of lipids in their liver and blood. The levels of
n- 3 and n- 6 unsaturated fatty acids showed the tendency to increase and decrease in the rats treated
with sardine oil (sardine oil group) in comparison with control rats. Meanwhile, the change in fatty acid
composition into the opposite direction was observed in the case of rats treated with cotton seed oil
(cotton seed oil group). Treatments of rats with sardine oil and cotton seed oil changed in the parameters
of thromboelastogram reflecting that whole blood coagulation system was slightly inhibited and enhanced,
respectively. These results support that feeding of fish oil including n- 3 unsaturated fatty acids especial-
ly eicosapentaenoic acid (EPA) demonstrated anti-thrombus effect due to change in fatty acid composition
of lipids. In the present study, adenosine 5’-diphosphoric acid (ADP)-induced platelet aggregation and
inhibition of platelet aggregation by a prostaglandin I: derivative were not influenced by the treatment of
rats with sardine oil or cotton seed oil, unexpectedly. Further examination should be needed to clarify the
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anti-thrombus effect of fish oil.

Key words : Arachidonic acid, Blood cells, Collagen, Fish oils, Haematology.
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Fig. 1 . Body weight of the rats administered orally with
sardine oil or cotton seed oil.

Rats were divided to 3 groups. The first grou
of rats (N=5) was not treated as a control (Intact
and the other 2 groups of rats (N=4x2) were tre-
ated with 3.0g/kg/day of sardine oil or cotton
seed oil for 28 days, respectively. Body weight of
each rat was measured every day in the morning.
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Table. 1 . Effects of repeated oral administrations of sardine oil or cotton seed oil

on the blood cells counts and hemoglobin concentration in rats.

Group White blood cell | Red blood cell | Hemoglobin Platelet
(Treatment) {x 10%/ul) (x 10%/ul) (g/d)) {x 10%/ul)
I
104 £+ 14 674 =044 | 126 = 0.7 | 453 = 10
(Intact)
I
. . 91 +04 6.24 = 035 | 124 = 0.6 | 460 =+ 31
(Sardine oil)
I
(Cotton seed 75 20 6.92 =049 | 128 = 0.6 | 695 = 277
oil)
Ivs I NS NS NS NS
Mvs I NS NS NS NS
IvsID NS NS NS NS

Each résult represents mean =+ standard deviation. NS means statistically not significant.

Number of rats: Intact; n=5, sardine oil; n=4, cotton seed oil; n=4.
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Fig. 2 . A typical thromboelastgram of rat whole blood
with continuous recording of clot formation and
firmness after the addition of Ca?* (13.3mM).

The following parameters are measured:coagula-
tion time (CT) (sec), clot formation time (CFT)
(sec), maximum clot firmness (MCF) (mm) and
clot formation rate (CFR) (°). Horizontal length
shows time and vertical length shows amplitude of
clot firmness.
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Table. 2 . Effects of repeated oral administrations of sardine oil or cotton seed oil on
the thromboelastgram of blood in rats.

Parameters of thromboelastogram
Group
(Treatment) A B
cT CFT MCF | CFR | o©T CFT | MCF | CFR
(sec) (sec) (mm) | () ) {s) (mm) | ()
I 440 = 400 == 61 = 39 = 278 = 206 += 53 = 57 =
(Intact) 51.3 158.2 91 | 100 | 516 1345 49 136
I 605 = 300 + 66 =+ 45 = 269 * 271 = 36 = 47 =
(Sardine oil) 153.8 94.2 4.3 8.2 65.5 55.5 29 6.1
m 341 = 222 = 65 =+ 51 = 328 = 232 =+ 46 = 53 +
(Cotton seed oil) 26.9 47.9 14 8.2 92.1 93.7 36 6.4
Tvs I NS NS NS NS NS NS P<0.01 NS
Mvs I P<0.05 NS NS NS NS NS NS NS
IvsIE P<0.05 NS NS NS NS NS P<0.01 NS

A: in the absence of BPS

B: in the presence of BPS (100 u M)

Abbreviations: CT: clotting time, CFT: clot formation time, MCF: maximum clot firmness,

CFR: clot formation rate

Each result represents mean = standard deviation. NS means statistically not significant.
Number of rats: Intact; n=5, sardine oil; n=4, cotton seed oil; n=4.
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Fig. 3 . Concentration response curves of the platelet

aggregation reactions induced by ADP.

Platelet rich plasma (PRP) obtained from rats
treated with sardine oil or cotton seed oil was
used (N=4). PRP from non-treated rats was used
as a control (Intact) (N=5). Each PRP was
pre-incubated with 3 mM CaCl: (added) at 37C
for 2 - 3 min and ADP (2, 6, 20, 60 #M) was added
for the start of aggregation reaction. Platelet
aggregates were measured with a particle counting
method using laser-light scattering for 10 min
after the addition of ADP and aggregation curves

x-axis: time, y-axis: counts of aggregates) were
obtained. Intensity of aggregation of each PRP
was indicated by “area under the curve (AUC)”
of each aggregation curve. Each point and vertical
bar in the figure represents the mean and stan-
dard deviation of 4 - 5 rats of each group.

X108
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&
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o) 200
o
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0 | \ \ \ seed oil
0 20 40 60 80 100
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Fig. 4 . Concentration response curves of the inhibitory

effect of beraprost sodium (BPS) on platelet
aggregation induced by ADP.

Platelet rich plasma (PRP) obtained from rats
treated with sardine oil or cotton seed oil was
used (N=4). PRP from non-treated rats was used
as a control (Intact) (N=5). Each PRP was
pre-incubated with 3 mM CaCl: {added) at 37C
for 2 -3 min in the presence of vehicle or BPS
(3.3, 10, 33, 100nM) and ADP (20 #M) was added
for the start of aggregation reaction. Platelet
aggregates were measured with a particle counting
method using laser-light scattering for 10min
after the addition of ADP and aggregation curves
(x-axis: time, y-axis : counts of aggregates) were
obtained. Intensity of aggregation of each PRP
was indicated by “area under the curve (AUC)”
of each aggregation curve. Each point and vertical
bar in the figure represents the mean and stan-
dard deviation of 4 -5 rats of each group.

Table. 3 . Fatty acid compositions of sardine oil, cotton seed oil and feed

(CRF-1) used.

Composition (% )
Fatty acids
Sardine oil Cotton seed oil | Feed (CRF-1)
Palmitic acid (16:0) 27.24 19.40 16.09
Stearic acid (18:0) 5.91 2.40 297
Oleic acid (18:1 n-9) 15.35 18.30 25.43
Linoleic acid (18:2 n-6) 1.71 58.40 47.33
Linolenic acid (18:3 n-3) 0.00 0.40 3.74
‘ Arachidonic acid (20:4 n-6) 1.88 0 0
EPA (20:5 n-3) 11.42 0 1.01.
DPA (22:5 n-3) 3.28 0 0
DHA (22:6 n-3) 9.60 o] 1.76
Total 100.00 100.00 100.00
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Fig. 5 . Fatty acid compositions of the lipids in rat liver.

Each liver obtained from rats treated with sardine oil or cotton seed oil was used (N
=4). Liver from non-treated rats was used as a control (Intact) (N=5). Fatty acid
composition of each liver was determined by the method as indicated in the Method sec-
tion. Panel A, B, C and D show the % levels of saturated fatty acids, n- 9 unsaturated
fatty acid, n- 6 unsaturated fatty acids and n- 3 unsaturated fatty acids, respectively.
Each column and vertical bar represents the mean and standard deviation of 4 -5 rats

of each group.

**P<0.01 vs Intact group, *P<0.05 vs Intact group,
##p<0.01 vs Cotton seed group, ¥P<0.05 vs Cotton seed group.
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Fig. 6 . Fatty acid compositions of the lipids in rat blood.

Each blood obtained from rats treated with sardine oil or cotton seed oil was used (N
=4). Blood from non-treated rats was used as a control (Intact) (N=5). Fatty acid
composition of each blood was determined by the method as indicated in the Method
section. Panel A, B, C and D show the % levels of saturated fatty acids, n- 9 unsatu-
rated fatty acid, n- 6 unsaturated fatty acids and n- 3 unsaturated fatty acids, re-
spectively. Each column and vertical bar represents the mean and standard deviation of

4 -5 rats of each group.

*P<0.05 vs Intact group, *#P<0.01 vs Cotton seed group.
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