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Effects of Perilla Oil Intake on Bleeding Time, Thromboxane Formation
and Platelet Fatty Acid in Rats

Yong Nam Han, Hae Won Yoon,* Sook Hee Kim* and Byung Hoon Han
Natural Products Research Institute, Seoul National University, Seoul 110 and *Department
of Foods and Nutrition, Ewha Womans University, Seoul 120, Korea

Abstract—Male rats were fed diets containing perilla oil, sardine oil or corn oil for
15 weeks in order to investigate their antithrombotic effects. Rats given perilla oil and
sardine oil diets showed significantly longer bleeding time, and lower level of malondia-
Idehyde generation during thrombin-induced aggregation of platelets than rats given corn
oil. With regard to the composition of platelet fatty acid, the ratio of eicosapentaenoic
acid(EPA) (20:5w03) to arachidonic acid (20:4w6) of perilla oil, sardine oil and corn oil
treated rats were 0.54, 0.96 and 0. 01, respectively, suggesting that linolenic acid(18:
303) of perilla oil was metabolized to EPA which is known to have antithrombotic
activity.
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Table 1. Design of experimental groups

Groups Contents of Fatty Acid
Sardine 20% sardine oil
Perilla 20% vperilla oil
Corn 20% corn oil
Low corn 4% corn oil
Stock 4% crude oil
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Tabla II. Composition of diets (g/kg diet)

Diet Ingredients  Sardine Perilla Corn S&Yl
Corn starch 360 360 360 470
Sucrose 180 180 180 230
Casein 200 200 200 200
Fat; sardine oil 200 — — -

Perilla oil — 200 — -~
corn oil — — 200 40
Salt mixture D 50 50 50 50

Vitamin A,D mixture @ 2ml 2ml 2ml 2 ml
Fat soluble vitamins ® 2ml 2ml 2ml 2 ml
Water soluble vitamins @ 2ml 2ml 2ml 2 ml
Vitamin By ® 2ml 2ml 2ml 2 ml

@ Salt mixture

(g/kg salt mixture)

‘Calcium carbonate 300
Dipotassium phosphate 322.5
Magnesium sulfate 7H,0 102
Monocalcium phosphate 2H,O 75
Sodium chloride 167.5
Ferric citrate 6H,0O 27.5
Potassium iodide 0.8
Zinc chloride 0.25
Copper suifate 5H,O 0.3
Manganous sulfate H,0 5

@ Vitamin A,D mixture (mg/ml corn oil)

Vitamin A 0.1
Vitamin D 0.01

® Fat soluble vitamin mixture

Alpha tocopherol acetate(Vitamin E) 5 g
Menadion (Vitamin K) 200 mg
Corn oil 200 ml

@ Water soluble vitamin mixture (mg/kg diet)

‘Choline chloride 2,000
Thiamin hydrochloride 10
Riboflavin 20
Nicotinic acid 120
Pyridoxine 10
Calcium Pantothenate 100
Biotin 0.05
Folic acid 4
Inositol 506
Para-aminobenzoic acid 100

® Vitamin Big solution
Vitamin Bi; 5mgs FF< 500 mld] ol 2.
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Table III. The condition of GC

Instrument Hewlett-Packard 5840A/GC

Column Carbowax 20 M Fused Silica Capillary
Column 0,2 mm i.d. X256 m

Detector F.ID.

Column temp. 140°—230°, (Rate;2°/min.)

Inj. temp. 260°

Det, temp.  280°

Carrier gas Helium (20 cm/sec.)

Table IV. The condition of GC/MS

Hewlett-Packard 5985B GC/MS
Carbowax 20 M Fused Silica Capillary
Column 0,2 mm i.d.Xx25 m

Mode E.L.(70eV)

Column temp. 140°—230°, (Rate;2°/min.)

Inj. temp. 260°

Det. temp. 280°

Helium (20 cm/sec.)

Instrument

Column

Carrier gas

o) ste] FA G e} 33 GC/MS 271 & Table ¥
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Table V. Fatty acid composition of dietary oil

F}tyw_gﬂ Sardine oil Perilla 0il Corn oil

14:0 5.8 — —
16:0 14.8 6.9 12.0
1 7.9 — —
18:0 7.0 2.0 1.3
1(w9) 9.9 13.9 25.7
2(wb) 1.2 15.8 58. 4
3(w3) 1.0 59. 1 0.8
20:0 0.5 — —
1 3.6 — —
4(w6) 1.3 — —
5(w3) 17.3 — —
221 4.6 — —
5(w3) 2.6 — —
6(wd) 12.6 — —
Rest 9.9 2.3 1.5

linolenic acid F4F &z oz Ala3 784

9] linolenic acide] ek 59,12 RE® 3
S wzel A gt

L-pf-= linoleic acid 33 EHo2 AL
H e 58.4% % @43tn Q= AR EA4

= et
2. M S

9 A& Fr}e-e Sardineito] k7t 7=
g frodAdal Hole vehvdA gk E
ek AHAA AF S &g o] 53
ol Bx stged £ APAAE FEEH Fo]
7b gigiet ol A& Aol w2 vitamin EE %
Fag 7] dEes xmqlth

Table VI. Body weight gain of each group
(Mean=£S.D.)

No. of Inital Body wt.
animal body wt.(g) gain(g/13 weeks)

Sardine 18 123.3+23.6 223.1+21. 4
Perilla 20 122.6£23.1 240.5135. 4
Corn 18 121.9+24.8 236.61+41. 6
Low corn 15 119.34+21.4 238.0+38.5
Stock 17 120.3£21. 4 263.0453. 6

Non-significant by Scheffé’s test

3. 8 AlzZt

Table o) A9} 7ol 28 A 7L Sardined3}
Perillagrel Al w]¢ <AA= ¢l Sardine &
Corn-ol ®|d] AA3A ez, Perillai
& Aoz d45gd . eyt Low cornt-
 Stocki®-& Cornd-o] Hlg §93 o)l ¢
9 A= Low cornt-& &7k 743l 3 Stocki-
& 7 aBd 9

Table VIL. Bleeding time of each group (sec.)

Low Stock

Sardine Perilla Corn corn

No. of
Animals 16 18 16 12 14
Mean 177%%  136.2*% 103.2 88.8 112.5
+8.E. #19.51 +7.52 +9.27 +£6.68 +10.12
Significantly different from corn group,

*(p<<0. 05)
**(p<{0.01)

4. MDA MMt
10° @asto] A Y49 MDAE Table Itz
t}, Perillaz 3} Sardine72 Corni-of u]3d}e] A
g ool o $- a9l AR LTl Low corn
T2 o7 Ygon StockT L f7 w9l

Y

o},
Table VIII. MDA formation
No. of MDA
animals (nmol/10° platelet)
Sardine 16 7.6
Perilla 18 6.2
Corn 16 14,1
Low corn 12 14.0
Stock 14 9.5

;
b
o,

A} Table K2} <},
Eicosapentaenoic acid (20 : 5w3, EPA)7 17.3%
353 A8 /5 433 Sardine2 EPAS}
11.7% =453, EPAE A3 A4H4A @z
linolenic acid&- 59.1% %43 SARS AFd
Perillaz-& EPA7L 6.9% =459 z=v
linoleic acid& 58.4% &F3 LFHE 20%
Szog A Conity L5fE 49 Fo
3t A o] % A& Low cornd ¥ StockFo A=
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Table IX. Fatty acid composition of platelet

Fatty acid Sardine Perilla Corn (I:"(ﬁ_ VX Stock
16:0 23.5 22.9 25.1 25.1 28.9
1 1.8 0.3 0.5 0.6 0.3
18:0 13.6 14.3 16.2 12,3 14.6
1 7.9 6.9 5.4 8.4 7.4

2(w6) 3.4 13.3 9.0 7.2 7.2
3(w3) L2 2.8 0.3 0.5 0.2
20:0 0.3 0.4 0.4 0.2 0.3
1 1.9 0.5 L1 0.5 0.2
3(w9) 0.5 1.0 0.3 0.5 0.3
4(wb) 12.2 12.8 25,5 26.8 25.9
5(w3) 1.7 6.9 0.3 0.2 0.2
22:0 0.7 0.9 0.7 0.7 0.7
1 L7 0.9 0.5 0.7 0.3
4(w6) 0.5 0.7 3.1 3.7 3.7
5(w3) 3.4 3.1 0.4 0.1 0.5
22 1 6(w3) 2.5 0.9 0.6 0.3 0.9

24:0 3.3 1.3 1.3 1.4 0.9

1 3.5 2.9 1.9 2.2 1.4
Unknown 4.4 4.4 5.6 5.4 3.7
Rest 2.2 2.7 2.0 2.7 2.6
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