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The Effect of Docosahexaenoic Acid Rich-Fish Oil Addition on
Antithrombotic effect and Lipid Peroxidation in Rat

Lee, Kyoung Ae - Kim, Sook He**
Hanwha Group R & D Center
Department of Foods & Nutrition,** Ewha Womans University, Seoul, Korea

ABSTRACT

This study was undertaken to elucidate the effect of DHA rich fish oil(DHA rich oil) added
to different dietary fats on thrombosis and lipid peroxidation. Rats were fed perilla oil, sesame
oil and beef tallow with or without DHA rich oil for 12 weeks.

Bleeding time was the longest in Perilla oil groups with or without DHA rich oil. The pro-
ductions of thromboxane B,(TX B,) and 6-keto Prostaglandin F,(6-keto PG F,,) were the
highest in Sesame oil group without DHA rich oil. Bleeding time tended to be extened and
productions of TX B, and 6-keto PG F,, decreased by DHA rich oil addition. Beef tallow
group showed the most antithrombotic effect among three oil groups when DHA rich oil add-
ed. The antithrombotic effect by DHA rich oil addition seemed to be resulted from the in-
crease of dietary n-3 fatty acid rather than DHA. And there was not the difference in an-
tithrombotic effect between DHA and a-linolenic acid.

The level of TBARS(thiobarbituric acid reactive substances) in plasma and liver, and the ac-
tivities of lipid peroxide metabolizing enzymes(catalase, superoxide dismutase and gluthathione
peroxidase) in erythrocyte and liver were not affected by the dietry fat type and DHA rich oil
addition, except that activity of hepatic catalase was increased by DHA rich oil addition. There-
fore it revealed the DHA level added in this study seldom affected lipid peroxidation. However,
it dose not conclude that DHA level of this study make low production of lipid peroxide be-
cause the peroid of our study was short.

KEY WORDS : DHA(docoashexaenoic acid) - n-3 fatty acid - thromboxane B, - 6-keto pros-
taglandin F,, - superoxide dismutase - catalase - gluthathione peroxidase.
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Table 1. Composition of experimental diet(g/Kg diet)
Group DHA rich oil Without With

Ingradients Fats P S B P S BY
Corn starch 700 700 700 700 700 700
Casein 150 150 150 150 150 150
Methionine 3 3 3 3 3 3
Fat (100) (100) (100) (100) (100) (100)

Perilla oil 100 60

Sesame oil 100 60

Beef tallow 100 60

DHA rich oil 40 40 40
Salt Mixture” 35 35 35 35 35 35
Vitamin mixture” 10 10 10 10 10 10
Choline chloride 2 2 2 2 2 2

1) Sait Mixture(g/Kg mixture) :

Calcium phosphate, dibasic 500 : Sodium chloride 74 : Potassium citrate, monohydrate

220 : Potassium sulfate 52 ; Magnesium oxide 24 ; Manganous carbonate 3.5 : Ferric citrate 6 ; Zinc carbonate 1.6 ;

Cupric carbonate 0.3 ; Potassium iodate 0.01
finely powdered to make 1000g
2) Vitamin Mixture(mg/Kg mixture)

Calcium pantothenate 1600 ; Folic acid 200 : D-Biotin 20 : Cyanocobalamine 1 ;

; Sodium selenite 0.01

; Chromium potassium sulfate 0.55 ; Sucrose,

: Thiamin.HCI 600 ; Riboflavin 600 : Pyridoxine.HCI 700 ; Nicotinic acid 3000 ; D-

Retinyl palmitate or acetate 400,000

IU vitamin A activity ; dl-e-Tocopheryl acetate 5000 IU vitamin E activity ; Cholecalciferol 2.5 ; Menaquinone 5 ;

Sucrose, finely powered to make 1000g
3) P perillaoil, S :

AEME o Yy
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Table 1914 B ukel gho] Ao|A44-g F=<ldl
A BAEE AL 20%((20)FAY] 10%)E 3L
A7) Ae] FRE 71503 At 59, F
7156 Aate] 89) 2 SAESAE] F9)R
sto] Zhzte] AWhE 100% AFAXATIE Aol Z47te] A
H 60%°) DHAZ} 27.2% EHrslol e Cﬂ'rf(’<L |
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sesame oil, B : beef tallow, DHA : docosahexaenoic acid
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Table 2. Fatty acids composition of dietary fats(%)
Group DHA rich oil Without with?

Fatty acids Fat P S B P S B
C 140 0.6 0.2 2.4 2.0 1.7 3.0
C 160 9.5 10.0 20.4 13.4 13.7 19.9
C 16:1 0.3 - 2.1 2.7 2.5 38
C 180 1.3 3.6 18.9 2.8 4.2 13.4
C 18:1(n-9) 14.8 35.7 41.1 14.9 27.4 30.7
C 18:2(n-6) 27.3 489 5.8 17.0 29.9 4.1
C 18:3(n-3) 44.1 0.8 0.9 26.8 08 09
C 20:4(n-6) 0.8 0.8 0.8
C 20:5(n-3) 2.3 23 2.3
C 22:5(n-6) 12 1.2 1.2
C 22:6(n-3) 10.9 109 109
Unkown 2.1 0.8 8.4 5.2 46 9.0
5 PUFA 71.4 49.7 6.7 59.0 459 20.2
3 SFA 11.4 13.8 41.7 18.2 19.6 36.3
P/S ratio” 6.26 3.60 0.16 3.24 2.34 0.56
3 n3 44.1 0.8 0.9 40.0 14.0 14.1
5 n-6 27.3 48.9 5.8 19.0 29.9 6.1
n-3/n-6 ratio” 161 0.016 0.16 2.1 0.47 2.31
PP 115.5 50.6 7.7 182.0 143.0 117.2

1) data analyzed

*DHA rich oil : C14:0 4.0, Cl6:0 193, Cl6:1 63,C18:0 50, C18:1 150, C18:2 14,C18:3 09,
C20:4 19,C20:5 5.7,C22:5 29,C22:6 272

data estimated

P/S ratio : total polyunsaturated fatty acids/ tatal saturated fatty acids in experimental diet

n-3/n-6 ratio : total n-3 fatty acids/ total n-6 fatty acids in experimental diet

Pi(Peroxidizability index)* =(% monoenoic X 0.0025)+% dienoic X 1)+(% trienoic X 2)+(% tetraenoic X 4)+(% pen-

taenoic X 6)+(% hexaenoic x 8)
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Glutathione peroxidase(GSHPx, EC 1, 11, 1, 9+
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Table 3. Effect of dietary fat type and DHA-rich oil addition on bleeding and whole blood clotting times(second)

DHA rich oil h With Significant
Fat Without it factor”
P 167 + 20" 171 + 22%2
Bleeding time S 103 + 14° 115 + 14™ Arr
B 117 + 12% 138 + 16
P 125 + 17 138 + 18™¥
Whole Blood
o S 132 £ 13 154 + 10 NS
Clotting time
B 116 + 14 113 £+ 12
1) Mean + SE

2) Values with different superscripts among 6 groups were significantly different at @ = 0.05 by Duncan’s multiple range

test
3) Not significant at @ = 0.05 by Duncan's multiple range

test

*p < 0.1, **p <0.05, ***p < 0.01, NS : not significant, A : fat type, B : DHA rich oil addition

Table 4. Effect of dietary fat type and DHA rich oil addition on productions of TXB, and 6-keto PG Fi,

DHA rich oll o With Significant
Fat Without i factor”
x 8 P 406 + 0.90™" 4.40 + 0.72%%
: S 5.29 + 0.86° 3.85 + 0.52% B*
(ng/ml plasma) o o
B 491 + 0.79° 2.96 + 0.32
P 490 =+ 6.14" 32.7 + 2.68™
6-keto PG F,, . e Axrx
S 1115 + 1045 52.2 + 5.76
(ng/mg fat free aorta) o B+
B 57.8 + 14.30 28.0 + 3.17°

1) Mean + SE

2) Values with different superscripts among 6 groups were significantly different at @ = 0.05 by Duncan’s multiple range

test

*p < 0.1, ¥p <0.05, **p < 0.01, NS : not significant, A : fat type, B : DHA rich oil addition
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Table 5. Effect of dietary fat type and DHA rich oil addition on level of TBARS content in plasma and liver

DHA rich oil h . Significant
Fat Without ‘ With A factor’
P 0.39 +0.09" 0.41 £ 0.09™
Plasma s 032 + 0.04 0.55 + 0.13 NS
(nmol MDA/mI plasma) e e
B 0.38 + 0.04 0.38 + 0.04
, P 462 + 0.23 5.56 + 0.54™
Liver 5 5.37 + 0.34 5.49 + 0.50 NS
(nmol MDA/g liver) e .
B 5.20 + 0.26 5.56 & 0.37

1) Mean * SE
2) Not significant at @ = 0.05 by Duncan’s multiple range test
3) NS : not significant

Table 6. Effect of dietary fat type and DHA rich il addition on lipid peroxide metabolizing enzyme activities of erythro-
cyte and liver in rats”

Erythrocyte
DHA rich oil " " Significant
Fat Without Wit factor”
P 2415 + 19.0° 240.7 + 22.8™
Catalase S 230.1 + 145 233.6 £ 14.1 NS
B 2388 + 154 262.1 + 18.2
P 142 + 0.49 143 + 081"
Superoxide
Dismut S 156+ 0.70 13.5 + 041 NS
1 utase
B 146 + 0.69 152+ 1.01
Glutathi P 238.7 + 109 265.6 + 27.0™
tat
Pelr’oi‘ d':sr;e 5 2263 + 13.6 283.7 + 145 B
{
B 2263 + 23.8 262.6 + 33.6
Liver
DHA rich oil " " Significant
Fat Without wit factor”
P 7105 + 48.4° 890.6 + 51.1*
Catalase S 7105 + 54.1° 917.9 + 45.3° Brex
B 659.1 + 35.4° 926.3 + 57.1°
s " P 341 £ 296 29.8 + 1.34%
leper(’tx' © 5 300 + 0.85® 302 + 0.98% B+
1smutase
B 323+ 1.00° 284 + 1.25°
P 605.1 + 56.0 597.7 + 56.0™
Glutathione
Peroxidase S 591.5 + 77.2 618.6 + 42.9 NS
B 517.2 + 45.9 548.5 4+ 48.9

1) Catalase activities are as nmoles formaldehyde utilized for standard per minute per mg protein. Superoxide dismutase
activities expressed as Units per minute per mg protein(1Unit is defined by the inhibition of cytochrome C reduction
by 50%). Glutathione peroxidase activities expressed as nmoles NADPH oxidized per minute per mg protein.

2) Mean + SE

3) Not significant at @ = 0.05 by Duncan’s multiple range test
4) Values with different superscipts among 6 groups were significantly different at @ = 0.05 by Duncan’s multiple range

test

5) *p < 0.1, **p < 0.05, **p < 0.01, NS : not significant, A : fat type, B : DHA rich oil addition
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