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Effects of @ — 3 Polyunsaturated Derived from Fish Oil
on Concentration of Serum Triglyceride and Lipid Peroxide,

and on Platelet Aggregation on Rats.

Takuji Tuchiya Keiichi Kuroda Yoshiki Kobatake*

The effect of feeding fish oil rich in ethyl—eicosapentaencate (EPAconc) or ethyl—docosa-
hexaenoate (DHAconc) on platelet aggregation, concentrations of serum triglycerides and
lipid peroxide was studied in rat Each of these omega-3 fatty acids was supplemented to
the basal diet, and rats were fed these experimental diets for 7 or 14 days. The platelet
aggregation in groups fed EPAconc or DHAconc did not differ significantly from those of
the control group fed a olive oil diet, although it tended to decrease in the DHAconc group,
compared to the control group. The concentrations of serum triglycerides in both the EPA-
conc and DHAconc groups were lower on day 7 and 14, compared to that of the control
group. The concentration of lipid peroxide in the serum was higher level in the EPAconc and
DHAconc groups than in the control group. These findings indicated that in the rat the
omega—3 polyunsaturated fatty acids induced to decrease serum triglyceride, and to elevate
lipid peroxide levels on short—term feeding, however, platelet function did not changed sen-

sitively.
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Table 1 Composition of basal diet
Casein 20.0%
Mineral mixture * 3.5

Vitamin mixture *
Choline bitartrate
Cellulose powder
Sucrose 63.
Lard
Test lipid

IO
cowomo

* AIN-76™ (J.Nutr., 107,1340(1977)

3. DRk
KRGS hEA, 4E L EEHEIE ORlE
Tt o1, KERH (7 BRI, 148/ ofxAa,
7100 am. 5 TEEMEARE, T8 -
BT TOEDSRIMT BT &L VBB L, i
MicBR LME IS, 2EKDF 2— 7IKHB LT T
Bbb—KI I T VEEF b Y9 LMBEITIEW,
M/MREHSERERIEFICLEE L, ftho—F D+ ) =
€y VI fo M i34 1 BsRfokokdchic i@,
3,000rpm TI155 L& LABER TV, Lol
BB 120

4. NBH*E

1) MR EEHREERIE B2

M/MREEREDORIE 13, BEBEMBE L LT
ADPERWTITIE » 7o BIREIR(EA Lol MTEE
giHd, X4 494 2D NKK HEM-
ATRACER.1 MODEL PAT-4A T& -~

2) M@t Ok e R DRI E

chYERERGIRAE 3, BEFE L (Cleantech TG-S ; +
o) IKXDRAIEL .

3) MAFPOEEILIEEREDREE

BREEBE R, F4 00y vBRIGICX
BZRINSDHEY TRIE L1,

5. REL L USEIHRMaRE

FERIERA L. BB TN THRESER W,
KERFRIA~ERIN U 7o RS D ISR B4R AR (3 Table
2, Table 3ic/R L7zo EPAconc& DHAconc (34>
ThOERMEREENTARL, Btsnid
DTH-1,

HEBKUEBE
AEBTIES v VICRE - HRBRME*5 % 12

& &, MVMREEEREICE DL S BB H Sbh
B, £7c% DL EOMAPHIEY, BRILIEHE



Table 2 Composition of experimental diet

Basal diet-+ 3% ethyl—eicosapentaenoate (EPAconc)¢

Diet 1 Basal diet+5% olive oil?®

Diet 2 Basal diet+ 3% ethyl—linoleate®
+ 2% olive oil

Diet 3
+2% olive oil

Diet 4

Basal diet+ 3% ethyl-docosahexaenoate (DHAconc)¢

+2% olive oil

® Qlive oil fatty acid pattern (%) : Cis:0(9.5), Cis.1(4.5),
Cis:0(3.6), C1s:1(80.2), Cis:2(5.2), Cis:3(0.6).
b Ethyl-linoleate fatty acid pattern{%) : Cis.1(0.6), Cis:2(86.9),

Cis:3(1.3).
¢ d See table 3.

Table 3 Composition of main fatty acid in EPAconc
and DHAconc used in the experiment.

EPAconc* DHAconc *
Cz0:s n—3 (eicosapentaenoate) 66.2 11.1
C22:6 n—3 (docosahexaenoate) 10.5 76.7
>3 Cao 81.2 92.0
Saturated fatty acids 1.6 1.0
Monoene 1.0 0.5
Cz:4 n—6 (arachidonate) 3.2 2.8

* Ethyl—ester.
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Table 4 Weight gain and food intake of rats fed on the experimental

diets for 7 and 14 days.

Weight gain Food intake
on day 7 on day 14 onday 7 on day 14
(g/7days) (g/14days) (g/7days) (g/14days)
Basal diet+5% olive oil 35.2+5.3 93.2+9.9 93.1+ 3.7 223.8+11.2
Basal diet+ 3% Ethyl-linoleate 35.2+6.2 75.5+12.6 94.3+8.9%® 186.5+17.3
+ 2% olive oil
Basal diet+ 3% EPAconc 48.8+5.7 73.2+11.7 119.9+9.92>  194.2+14.6
+ 2% olive oil
Basal diet+ 3% DHAconc 37.8+3.2 100.8%6.1 116.1 £ 6.7 221.1+8.0

+ 2% olive oil

* Mean = standard error of mean (n=5).

Mean in the same column not sharing a common superscript letter

are significantly different (p<<0.05).
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Table 5 Effect of the experimental diets on platelet aggregation
induced by ADP in the rats.

Platelet aggregation by ADP
(%, light transmission)

onday 7 on day 14

Basal diet+ 5% olive 0il 74.8+64%* 72.6 1.3

Basal diet +3% Ethyl-linoleate 72.0x0.5 66.6 +1.8
+ 2% olive oil

Basal diet+3% EPAconc 72.0+ 2.3 71.3+1.8
+ 2% olive oil

Basal diet+ 3% DHAconc 66.5+ 3.8 71.4+0.9

+ 2% olive oil

* Mean =+ standard error of mean (n=5).

Table 6 Concentration of triglyceride in the serum of rats
fed the exprimental diets for 7 and 14 days.

Triglyceride (mg/100ml)

onday 7 onday 14
Basal diet+5% olive oil 134.7+25.1** 259.6 + 82.6
Basal diet+ 3% Ethyl-linoleate 151.3 + 26.0* 156.6 + 33.6
+ 2% olive oil
Basal diet+3% EPAconc 64.0 + 6.4° 134.0 £ 36.7
+2% olive oil
Basal diet+ 3% DHAconc 63.4 £ 11.3% 98.4 + 32.8

+ 2% olive oil

Mean + standard error of mean (n=5).

Mean in the same column not sharing a common superscript letter
are significantly different (p<{0.05).



Table 7 Concentration of lipid peroxide in the serum and liver of rats
fed on the experimental diets for 7 and 14 days.

lipid peroxide

serum liver

onday 7 on day 14 onday 7 on day 14

(nmol MDA*/ml) (# mol MDA/ 100g liver)

Basal diet + 5% olive oil 2.8 £0.9* 6.2+0.8 14.1 1.7 18.1 + 2.6

Basal diet+3% Ethyl-linoleate 3.5+0.4 4.9+0.7 12.1 £0.9 13.9+1.82
+2% olive oil

Basal diet+3% EPAconc 4.1+0.5 4.7+0.7 24.4 +3.5 20.1 £+ 5.4°
+ 2% olive oil

Basal diet+3% DHAconc 4.9+0.9 6.1+1.2 238.3+1.1 21.5 £ 3.4°

+ 2% olive oil

* MDA =malondialdehyde.

** Mean + standard error of mean (n=5).

Mean in the same column not sharing a common superscript letter are significantly

different (p<0.05),
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