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Abstract[]This study was investigated to find the effects of petroleum ether extract (Lipophilic fraction)
from Korean red ginseng on platelet aggregation and thrombin time of the plasma in two groups of
the experimental rats. One group of rats were fed with 15% corn oil (15%/kg-diet) containing a number
of 18:2 (linoleic acid) or 15% beeftallow (15%/kg-diet) containing saturated fatty acids for 3 weeks,
and were followed by feeding the petroleum ether extract (25 mg/kg-diet) for 3 weeks. The other
group of rats (contol group) were fed with 15% corn oil or 15% beeftallow for 6 weeks. The platelet
aggregation induced by thrombin and collagen was significantly inhibited and the thrombin time was
prolonged in the 15% corn oil plus petroleum ether extract admistrated group than in the 15% corn
oil administrated group. And the same results were shown in the 15% beeftallow plus petroleum ether

extract administrated group. These results suggest that the petroleum ether extract from Korean red
ginseng may have the beneficial effects on the inhibition of the platelet aggregation and the inhibition
of blood coagulation induced by dietary fats.
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Table 1. Experimental design Table 2. Composition of diets (Unit : %)
Experimental period Ingredient CcO BT
Animal group  Dietary fat  First 3 Second 3 Casein 20.0 20.0
weeks weeks PE* Corn starch 45.0 45.0
supplement- Sugar 10.0 10.0
ation (mg) Corn oil 15.0 0.0
co 15% Corn ol 0 Beeftallo\.v . 0.0 15.0
” DL-methionine 0.3 0.3
CO+PE25 25 . . N
. AIN-mineral mixture 3.5 3.5
BT 15% Beeftallow 0 L . )
BT +PE25 " 95 AIN-vitamin mixture 1.0 1.0
Choline bitartrate’ 0.2 0.2
*PE : Petroleum ether extract from red ginseng. Fiber* 5.0 5.0

CO : corn oil, BT : beeftallow

CO+PE25: 15% corn oil diet supplemented with 25
mg/kg diet of PE.

BT +PE25 : 15% beeftallow diet supplemented with 25
mg/kg diet of PE.

HS 7h3 TXA,S) AgAo] wolx 3]s A=
A AePa gk ASRAR AHEhe
A9 ok B PR el whe) A4

of zke]7b A58 o F7F Ak Ak A o
; %

$ele E3pA|ubate] we $-A(beeftallow)e}

TTr7]E(corn oil)& w5 i
]

el A 8ARE S Byt A3
AR HAZNE Azg dagd e Haw
SHASH FNGA| el vA = FAF A EAEE

N

L. M2 : B0 XSHEE M=

24 1kgg cut millE B-48le] Eabg whE of S,
ALy Ealrizzel| 419 petroleum-etherE A 7)ahod
Ao 79 Fob ARA1Zcl. 2F  petroleum-
ether? AlollA 33 FZFsle] ZAsteFHslgn &
FrE oW AT £ sty Sete] oF 6g8
Ark olF —20C WEol Basisitisl N, gas®
|- k3] FHeA]F|E, corn oilell EHo] AlgE}
o). =]babe] zAd(Table 3)S- gas chromatography
(Hewlett-Packard 5890 series [I)& o]&-3}o] 34}

shsdeh.

*DL-methionine, Sigma M9500.

bAIN-mineral mixture (% of mineral mixture) : AIN-76
by Nihon Nosan Kogyo K. K CaHPO,, 50.0; NaCl, 7.4;
K citrate H,0, 22.0; K,S0O,, 5.2;: MgO, 24; MnCO,,
0.35; Fe-citrate, 0.6; ZnCQO,, 0.16; CuCO;, 0.03; KIOs,
0.001; Na,Se0;, 0.0007; CrK(50,).12H.0, 0.055; Suc-
rose powered to make 100%.

¢ AIN-vitamin mixture (% of vitamin mixture) : AIN-76
by Nihon Nosan Kogyo K. K thiamin HCl, 0.06; ribo-
flavin, 0.06; pyridoxine HCI, 0.07; niacin, 0.3; Ca pan-
tothenate, 0.16; folate, 0.02; biotin, 0.002; vit. By,
0.0001; vit. A, 0.022; vit. E, 0.50; vit. D4, 0.00025; vit.
K, 0.0005: Sucrose powered to make 100%.
9Choline bitartrate, Sigma Chemical Co. C1629, St.
Louis.

¢Fiber, a-cellulose, Sigma Chemical Co., C8002, St.
Louis.

Pagre] A2 443 collagen, thrombin %
}2 reagents=2 Sigma Chemical Co.(St. Louis,
MO, USA)el A 73} ataict.
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Table 3. Fatty acid composition of dietary fats and

PE (Unit : %)
Fatty acid (¢0) BT PE
14:0 — 1.1 -
16:0 114 49.3 10.1
18:0 2.0 4.8 -
18:1 30.5 36.1 8.3
unknown 29 — —
unknown 3.1 - —
18:2 487 8.6 74.8
18:3 1.0 - 6.7

AREl el 8A7HA) AE £EHE RSl A A

Sateleh 19 A A U =
o Alge 17Yel shiy =xsisich
Nglalolo)  zAe Table 29F o]  AIN-76™

-2 3}
%l © 2= corn starch [(5%) v]¢1]¢}
sucrose [(57) Aokl ]S whelal 29l o 8 &= casein
milk(Sigma Co.), AW g2+ 275715 [(F)
FHbFEF], beeftallow [(F) &57]15 AHE-3kgich

Alo] A-8(Food Efficiency Ratio; F.ER)S A3
A7zke] g Frleks ke 77 Eakel A
Holarow throl 4Each

3. Rat 8A®9| H=

dagk AlzAel 24417 Tk HAAA F oratE
ethyl ether 2 v}# s}, 354l 2} o] 1:9(v/v)
7} B8 327 A(0.8% citric acid, 2.2% sodium
citrate, 245% glucose)E T3 FAP7IE A3l A
A slel Hepae dalRede] £ AEUAEY
7152 125X goll A 1057 Y415-2]3le] platelet rich
plasma(PRP)E %L, A<t 1,100X gl A 10+
EAGIR S Rtk g 492 washing buffer
(138 mM NaCl, 2.7 mM KCl, 12mM NaHCO;, 0.36
mM NaH,PO,, 5.5 mM glucose % 1 mM EDTA, pH
658 5 AAsiedch EDTAY: 4w $Auke-S
A7 22 A A HAage] A2 P Qe
1mM EDTAES #AAzl7] 918 &4k b A2l gela-
tine] E¢]g}+= suspending buffer(138 mM NaCl, 2.7
mM KCl, 12 mM NaHCO,, 0.36 mM NaH,PO,, 0.49
mM MgCl,, 5.5 mM glucose, 0.25% gelatin, pH 7.4)
2 5 A3 of2 ZE2H 02 5X10° platelet/mi7}
=7 suspending buffer2 £t} 842 coo-
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skl
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Washed platelet suspension(10%/m/)-g&- F33}=
UV visible cuvettdl] final T2 2mM CaClL,& ¥
37Col 4 357k stirringdh® A4 preincubationA] %! %
0.1 U/m/2] thrombin3} 100 ug/m/2| collagen .2 =}
FA17A 58§k S3:NH-& A7l § UV visible spe-
ctrophotometer(Beckmann DU-6)ell4 660 nm<] &
HE T H43te] ofg# P& FACT R FHEM)
& A4kt %2 el gl Refere-

nce 24| suspending buffer(F%%= 0)5 AH&-3lgich

LR EES
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5. Thrombin time =3
PRPE A A3t & Y x5 2500 rpmel| A 108-7F
3lo] Qoix] PPP 02miE 37CeolA] 287
preincubationd ¥ ZA| thrombin time reagent(Si-
gma Diagnostics, St. Louis)& 0.1 mi%¥ 7, clot7} &
A= of 71x]2] 2]7+4 2-channel coagulator(Behnk
Electronik) & AH8-3le] 245 7] 58k3dc)
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Table 4. Effect of PE on daily food intake, body weight gain, food efficiency ratio and organ weight
. Food intake Body weight N . . )
Animal group (@/day) gain (g/day) FER. Liver (g) Kidney
CO 174+ 0.6 6.02+ 0.37 0.35% .02 11.07+£ 1.18 1.18+ 0.05"
CO+PE25 175+ 1.0 557+ 0.43 0.31t 0.01 10.32+ 0.97 1.24+ 0.07
BT 19.4+0.9 5.98+ 0.68 0.30+ 0.03 12.05+ 1.92 1.28+ 0.09
BT +PE25 182+ 1.0 5.39+ 0.48 0.29+ 0.01 1094+ 214 1.18+0.15"
Significant factor NS¢ NS NS NS AR

*Meant Standard deviation.

®a, ab : Values with different alphabet among groups were significantly different at a=0.05 by Scheff test.

“NS : Not significantly different among dietary groups at a=

0.05 by Scheff test.

4Statistical significance of A and B factors was calculated by 2-way ANOVA.
AB : There was interaction between diet and levels of PEERG at a=0.05.

¢F.E.R.: Food Efficiency Ratio.

Table 5. Effect of PE on platelet aggregation
(Unit : %)

Animal Thrombin Collagen
group (0.1 U/m) (100 ug/mi)
cO 100° 100
CO+PE25 18.4 116
BT 100 100
BT+ PE25 1.0 9.0

2The result of transmisson induced by 0.1 u/m{ of th-

rombin was CO :455.6+ 9.3, BT :373.7+ 11.2 and the
result of transmisson induced by 100 ug/mi of collagen
was CO:83%20.1, BT : 156.5+ 10.1, designated 100%
respectively.

g kel ApelE MolA] gkl Ao Aol A
o]5 iehwiAl o Jt]r A%
vhebg ] sdob). 2be) BAIE 7 f-9)del o] B
VR R] 9dgk=dl CO+PE25 *olit, BT+PE25
Aoltell 4} oF7F 2 A BlE Ao Akt
A FZ7reko] e e Hel7] giql Ao of
ARk A1) FAlE 2 #-2 -l #fo]E Hola
sleh. BT#9) A 7471 {2 +
kel = &e)7) gldth

2. Fam US| o|xls gE

Table 59 corn oil 3= beeftallow wHEo g 2]
olAlFE Aok olne Aol Fabe] A &4
HE(PE)S e &4 Aeo]A3-& 4-$¢ thrombin(0.1
u/m)¥} collagen(100 ug/mi)ol] 23| Haw
(10%/ml) SHEE FA3 gl PES Alo]A]7]7)
22 Aol COcorn oi)9] thrombinel| 2}gh &4

2

lo 4
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NebE T Aeln

-3 100%5 8kl S o CO9t PE25 mg) 3+
(CO+PE 25)2] thrombinel} 2]+ & 4t
= 184%°]2lct (Table 5).

wgk CO9t PE@5mp)E 4 2le]A13l CO+PE
25:79] collagenol] 2]& L 3ulgo A% 11.6%2] <
el slolael, ol PEE dolAgesa PRE

1o]A]714] ¢4 Alels™ CO(corn oil Aol)el £
‘JJ:(%)"” el 884% S-3el AAHIUEE A4
gltH(Table 5).
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Ftargl i, E4ke) 2| 4-AE-S(PE)el v dHa-
S3EAal TXAz«l k8414l linoleic acid(18 :
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Aol el 2] vielt Aol FolalA] PES 2o]4)7]7)
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o1 beeftallow(BT)ut 2lo] Al 7S thrombine]
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Table 6. Effect of PE on plasma thrombin time
Animal TT Slgnifigpt
group factor*
CO 423+ 1.1°
CO+PE25 495+ 2.0 A, AB
BT 37.1£ 0.9
BT +PE25 39.0+ 0.7
“TT : Thrombin time.
®Mean+ S.D.

“Statical significance of A and B factors was calculated

by 2-way ANOVA.

A :Different among lipid sources were significant
at p<0.001.

AB: There was interaction between different among
lipid sources and level of PE at p<0.001.

sk 23 uke-2 TXA, 9 A A ekel] o] &Ftr) 0
o] TXA,+ arachidonic ac1d°ﬂ cyclooxygenase”} =t
B3] A=), AP AL A e

&= A 71tk Arachldomc acide AlEd E=A sk
linoleic acidE HFEAZL skl Auell4] elonga-
tion?} desaturation®h-$-& Ax PR D o] xju}
A2 Al ER Q] A} C-260] 71 o] Adty] o] g
RoZ deix] 9ed,® AE 9% signal(throm-
bin, collagen, neuro-transmitter, peptide hormone,
chemical mediator &)l 98} A58 9o phos-
pholipase C2} phospholipase A2¢]] o]s] E-s)=lc} W
Arachidonic acid2%-¥] A=+ prostaglandins®
Al 2] FFHol mhe} v} 2™, prostaglandinsi= endoc-
rine hormone®} t}Z#| autacoidd o8 AJe) &g
Vb 9l7] o fell, AFagl kel 3bo] & Awol A
Al e TXAe dags $A7n =
RS FEAZIch dagd A g 84
LA whAllck® Abg oz e Ao
corn oil#} beeftallowells arachidonic acid®)
E44l linoleic acid(18:2)7} zt72+ 48.7%, 8.6% &)
F=o] sltiTable 4). o] 7-& corn oil4]o]F-o] beef-
tallowAle]it Mol o] 73hA] w3 ukgo)
dout&& 2vlgtch 53] &v)xeld 7S Table 3
ol 4] viebll wie} o] FAbe) A 8AE-E(PE)ol| =
arachidonic acid¢] A-7E4 < linoleic acid(18 : 2)7}
74.8% FF3tL ALl E3LA corn 0il(COYo L}
beeftallow(BT)¢} &7 PEE 2o} x| % thrombino]
1} collagenel] 2)3) 915l §-Auk-g-0] oAl 7o)t}

w3t

(Table 5). ©]7-2 &4+9] PEol& 84 &3-S
A7l EAe]l FHE S 2u|dict o
4ol PEel= g 248 slaicka obeA
S+ panaxynol'®o} TRl Mol 2 3252 he-
xane : d1ethylether(95 5v/v) subfraction®.t} thro-
ol g AU wskA Al A7) ch-
loroform subfraction® §-§%e] ¢lch!?
3. HYE okl HE
%4te] PEx thrombino]v} collagene] 2J3F =

o

mbin

o u
darahel $3NS-S AAIZAcKTable 5). o7&
A PE7F @A A Fabske A0 E o4

Al71 A A Azl 7HeAde) 9l 7| wlHell thrombino)
fibrinogen-g fibrin®. = #A 3‘& 171+ A%} &, throm-
bin time(TT)& ZFA ). Alo)o] £5ol me} TTe)
z}o] 2 ¥odx=d| corn 011“01 x}2] o] beeftallow2]
ol-ir}h TT7} AAA-g B} o)A BEslxw)
Abo] E.3t=]ukab ¥} TT7} 212 o bleeding timeo)
HAolAlthe B a®el dxjstar qlct o) E& A syt
F& A& corn oile] Auhak Aol 3lejA
EpAubakell gt B-E3sbAukabe] w7 oF 6.0.0.

beeftallow?] Z7(eF 0.8)wc} <F 758 F& 7lolc}
(Table 3). 18}3, corn oil X+ beeftallowsd PE<}
E3hsled Ao] A& A ]E CO+PE254 |3
A2] TT7} BT+PE252] 1738t ¢k7) v] QA==
74gko] giddrh. o]¥lgt A¥= PEol| oF 90%<) BF

Al

sha aate]l FH-% ZA(Table 3)o) 71l Aog
FZr}. =3k collageno)t} thrombine] 2|3
He "gae] $33 FAld "4 a-granuled]
A7k olglyd Holg-mel=bal fibrinogen} platelet
factor-47} HAwto 2 RE] Fujxl=d) ¥ ZAle] PE
7t @i SAS AT Ae olF SR}
59 BHlE AAXTIZ e AAletz, rio]
TT7b A Aolel= AL & 4 Uk

AEH o2, PE2] AMojell 23t F-E(F))el4] U]

vhe g2 449} TTe) Qe PE/F gad
g e GSIALE] 4eg Atk o)l
F82 7bHlE PEE Adtel il dE TXAS|

AAAA 2} cGMPe] A Z31-S A A %iﬁ* <3
AA A e2H gt azs)
g w} Qlek? ey, PEel€ #3849 88 7Ae
panaxynol'®#jel] t}& Ealo] Zx|1"s} 1 97| w)Fol]
ol 4ol Fe W Fx F4o] dAF S-rdrh

H]—__.Q.
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E-# 4l linoleic acid &
oo &
beeftallow s 77+
glell & Al lipophilic fraction(PE)E
AlelX|A Azg dasde] $3 4T thrombin
timeS FAFsled 4 PES) #ldx &3 5% 7
E3&c} 15% corn o0il(156%/kg-diet) == 15% beeftal-
low(15%/kg-diet) 5 F(SD, male, 200 g)oll 357 Al

uln.

nho

i

o] X171 & FAt PE(25 mg/kg-diet) & 357F Ao]A|A
A 2% ¥ A-gtol| A= 15% corn oil =& 15% beeftal-
lowt Alo] A7) dagbol| 4] R} thrombin % colla-

genell oJgk &3 wkgo] HAsA A Hz} F Al
Hll o 719] 2| FE 2 A &3} thrombin timex {2]Ad

9\)\7“ 03701—5]%{1;].. o] 71-& FAle] PEE #o]A]zlo

W e $40) oAYT A YAgIAE
WIHE AR AEROR PEE Aol
Jat YAALL AL 5 e ERE A
9le-& Albshe Aelet.
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