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Abstract : Thrombogenesis and atherosclerosis are mainly caused by platelet aggregation, blood coag-
ulation, and hyperlipidemia. Platelet aggregation, activated platelet thromboplastin time (APTT)
were measured as indexes of blood coagulation and lipid contents in the subjects who have taken red
ginseng products (e.g. water extract, tea, drink etc.) for 4 to 5 years. The platelet aggregation in the
red ginseng-taking group was significantly decreased, as compared with the non-red ginseng-intaking
group, when platelets were stimulated by 100 ug/m/ of collagen (P<(.01). The atherogenic index
and the ratio of triglyceride to HDL-cholesterol in blood, the risk factors of atherosclerosis, were de-
creased in the subjects of ginseng group, compared with that in control group. APTT was also pro-
longed to greater extent in ginseng group than in control group. These results suggest that long-
term intake of ginseng products may help to prevent the risks of thrombogenesis and atherosclerosis.

Key words : Red ginseng products, long term intake, platelet aggregation, activated partial throm-
boplastin time, TG/HDL-cholesterol, atherogenic index.
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Table 1. Clinical description of the subjects

Parameter Control (n=7) Ginseng (n=10)
Age (years) 45.1+1.5 30.24+2.0
Height (cm) 167.5+1.3 171.2+1.0
Weight (kg) 61.5+2.4 61.2+1.8
Bodymass index" 22.0+0.4 21.1+1.5

" Bodymass index=weight(kg)/height*(m)
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Table 2. Numbers of subjects in ginseng-, alcohol-in-
take and cigarettes-smoking

Classification of Control Ginseng
Intakings (Numbers) (Numbers)

Smokers 2 6
Alcohol 1 5
Ginseng

Above 3-4 years 0 4
Above 5 years 0 6
Total subjects 7 10

(Table 2). 7zalv, controli®] &3} 438 414
== e 5add 1.35+0.849 24 ginsenga2] 27
(2.300.719)¥H= Scheff' testell 4] A4l f-2f
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Table 4. Average values daily-intaking of nutrients
from the total diets

Nutrients Control Ginseng
Calories (Cal) 2276.21199.3 2224.0+101.7 NS
Protein (g) 879194 87.8+58 NS
Fat (g) 54.3+9.9 48.3+5.2 NS
Carbohydrate (g) 360.21+33.3 354.5+18.7 NS
Fiber (g) 8.1+4.2 74109 NS
Ca (g) 0.610.1 0.610.1 NS
P (g) 1.3+0.1 1.3+x1.1 NS
Fe (g) 294+2.8 287+£19 NS
Vit. A (RE) 667.81£125.2 794.3+160.2 NS
Vit. B, (mg) 1.5x0.1 1.5+0.1 NS
Vit. B, (mg) 1.5+0.2 1.7£0.2 NS
Niacin (mg) 18.2+1.8 25.5+1.9 NS
Vit. C (mg) 114.0£13.1 111.6+16.0 NS
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Table 3. Frequencies and amounts of ginseng products intaked for one week. The number in the parenthesis

shows the amount of red ginseng

Gi J One d Numbers of  Taking days Total amounts of
inseng products ne dosage subjects (frequency) ginseng products (g)
White ginseng (WG) 1 pack (13 mg)™* 2 7 182
Extracts of red ginseng (RGE) 1 g (2100 mg)** 6 7 88.2
Tea of red ginseng (RGET) 1 pack (2630 mg)** 4 7 73.64
Hongsamwon (HSW) 1 bottle (720 mg)** 8 7 40.32
""" * The number in the parenthesis shows the contents of white- and red-ginseng products.
Table 5. Average values daily-intaking of fatty acids 0 e 5
from the total diets (unit : g/day) 6ol |oe A 15
-
Fatty acids Control Ginseng - . 2
14:0 0824023  0.83+0.18 NS 3 S {9 i {T &
8 40 51
16:0 10.48+2.25 10.96+1.24 NS < g 5
18:0 4.05+1.41 4.23+0.51 NS § . 3 P<0.05
18:1 18594395 18114219 NS 3 oo £
18:2(n-6) 967132  9.67+1.15 NS 3 204 ‘ 05
18:3(n-3) 0.76+0.40 0.75+£0.31 NS
20:4(n-6) (1.14+0.03 0.16+0.04 NS L
20:5(n-3) 0.40+0.22 0.39£0.15 NS OL_A_L__ ol
22:6(n-3) 0.52+0.28 0.52+0.24 NS . Gontrol  Ginseng , o reeno
- - ) Fig. 1. Effects on aggregation and number of pla-
ISFA 13.83+3.74 14.4242.01 NS telets. Data are given as the dotted points
ZPUFA 14.32+2.07 14.40+1.06 NS which present the numbers of searched-sub-
N 104 L . jects. Data are given as the meaniS.D,
P/s 0 00 NS respectively. P<0.01 compared with that of
n-6 fatty acid 9.81 9.83 NS control.
n-3 fatty acid 1.42 1.66 NS
(n-6)/(n-3) 6.91 5.92 NS A 542 linoleic acid(18:2)2} arachidonic acid

NS not significant

o3, 4 %8
1,600 mg®) f—“-%’ra qHg Aew
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2w 20149 A4 3AlE oA A7) 183 H 20
5¢] AFEke ginseng? 2 controlwellA] o] ws}
7} 91211k ginseng@ellA]l daak 3-Alo] ol Al=sict
£ ZA(Fig. 1A “-’r‘]?ﬂ z|akatke]] 719l5k= Fo) of
et gt Ee] AlFlell osl dagk S3le] AH
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vztroﬂ]*i thrombin % u)llagenoﬂ ogt 4T S
A A1 FA TXA, ¢

ahg-oll 4] cGMP2] A4S %
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el A 7)1k ulel 2 dage] AUk d
AygAde] 27| HbgolA|ut® o] =7 ‘33*51517]
o)aliAi= N garslatel] ol fibrine] %
ghop o opa] e, a4 33 ¥ —'1%3_’ 12}
o] &3t} B oA Hl-g-ve] A
g} activated partial thromboplastin time(APTT)&=
9,]0]1«1 1) q]o /H fs:lo_l}g—y pathway"ﬂ’q aouﬁ.—m]
7o g Ae)=lct®* Thromboplastine- dY-&-7
AXae} Vael ZA)slell 4 prothrombing thrombin
© 7 #5719, thrombin< fibrin clotg& A A1H
¥k ohje} Hagkgal Fxledal TXAQ A&
22141 70ch > web dHGTATE S APTTE &=
Asldct. Fig. 2004 FA3 nle} 7\:}01 controla*
(30£3.7, n="7)oll4 ¥t} ginsengw(3615.0, n=10)
o] APTT7} 5-214 oA A= et o] 72 gin-
sengS A7) ESFoRA TQ%J%"’Q} F Al °‘°1‘4
= thrombinell 213+ & 4Aa-3AWES & A€ +
& 9)®gket, Dietary n-3 fatty ac1d7} blood vis-
cosity?t @A fibrinogen?] levels 7FAA17]v, die-
try palmitic acid(16:0)2} stearic acid(18:0)= -3

»

r&

50 7

401

30

APTT{soc)

20

10

o]

Control Ginseng
Fig. 2. Effect on activated partial thromboplastin
time(APTT). Date are given as the mean=+

S.D. *p<0.05 compared with that of control.
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A7HE A Aok gk Y Ginsengw 3} control
To| AT Ante] 35 Pawdele A2 #eA
o] ¢l 2} (Table 5), controlTell4 Bt} ginsengiell
A APTT7F edakslsivle -2 34575 3%

o2 Hag o9 xﬂng U}XH]-XIE fibrin clot®]
o] el & 9l F= Zelvh &
WAslA] Exle} hypercholesterolemla Aol A=
dagte] SAMbEe| 17| wlfel,» " Had &
Ago] ojAl¥)= 347 5-8-4HFig. 1-A)%, gin-

sengT9] ¥ZF cholesterol ¥ triglyceride?] %7}
TAbs 28312 o1& controldell Blel| o= A s}
=7 A B Fig. 3, 4).

8. X cholesteroldl| D|XI= H&t

Fig. 3¢ll4 EA1gF vle} o] A9 total chole-
sterol @ HDL cholesterol- controlsell4 B} gin-
sengTollx] eF7k 7FAasbes 7 gFe] 9la, HDL cho-
leterol®] oF& of el A2l F-2]A42l 2o]7} glad
th(Fig. 3A, B). 22 973 8x]<~= controlirell
A Hr} ginseng 7oA 1043 5He] §-A A
(P<0.01) A3l=lsick(Fig. 3C). Oleic acid 2 lino-
leic acid®] A #+= & 259 ofFS FAAA
A3}t 9198 oA A 7] 22, palmitic acid & stear-
ic acid®] A#E dF FH B ke T7HA
FalAste] WA 21 E SUPAAICh =Y Con-
trolv ¥} ginsengwe] A &8 A|uHAbe] 2571 o1 of

L g0l al oz} GAAIMH(Table 5), controli-ell4]

uhg}a] EERRLE
300, ° A 9
B
®
s sl e
3
3200- £ 6 *
=3 s 6
E [ ] S :
3 5
H 2 *
o
3 L4 P< 0.01 > pea
= < 0.01
* 1007 ° F3 ®
[ J
] [ ]
o
. $
Control  Ginseng Control  Ginseng

Fig. 4. Effects on triglyceride/HDL cholesterol. Date

are given as the dotted points which present
the numbers of searched-subjects. p<(.01
compared with that of control.

& FAre) A7 B ske] el Aol T S gle

QQI trlglycerlde 2} HDL-cholesterol

49| triglyceride(TG)+= 597338} A8 =9
oy g} 38]5 TG/HDL chole-
sterol®] ¥|7} 278l &5 ST sle] wWAl9
o] &7}k 7 Fig. 4A, BellA A8t vle} 7o) &
A TG = TG/HDL cholesterol®] B]+= controliel]
A Xk ginsengwoll Al Zradet weba FA4F A1A
o 2]8l] atherogenic index2} TG/HDL cholesterol
o] u7} sk AL SRS T2 71
7335 A oS o 5 el

Abargh ulel zbo| ginsengTollA dEe] TGEH=

B} ginsengroll A E AR 47t AAs= A 2} TG/HDL cholesterol2] v]2] k4 2 F27] 34|

% 2400 A 601 B . 67 c

£ 200 = 50

5 o 3

% 3 b

% 160' * %40- l] b.’ 'g a4 . '

2 z o :o_, £

v 57' o ® g ‘

- o Y

2 L v : & g !

s o/ & i1 g o

$ 80 3 2 201 22, $

g

= P< 0.01

r 1 A A 1 0 2 1
Control Ginseng Control Ginseng Control Ginseng

Fig. 3. Effects on atherogenic index. Atherogenic index=(Total cholesterol-HDL cholestrol)/HDL cholestrol.
Data are given as the dotted points which present the numbers of searched-subjects. p<0.01 compared

with that of control.
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9] 7+ 47} Table 1914 EA18F ginseng-¢] H+<d
¥1(39.222.0)°] controlZ-®] Bl (45.1+1.5) %
t} koo 7]alst 4= qickw A=} v o
ol 30t % 402 g2 EE total cholesterol
#} HDL cholesterol % TG®| 5=+ A9 §-2143l
© zel7b lrkar ghoh wheba] ginsengwellA] &
wl73ske] ¢j3lalztel HFo| TG total choles-
terol % HDL cholesterol®] %7} controli-ol|41€]
2R ERE ol Z1&(Fig. 3, )17 ] Fe]el| 2]
] o}L]a]. _1‘5'_/\1— E 21-7] iﬁ.a} 7:1—r}o] 74_&
gl Folo shn B EeiA s
Z7lgkcka x| a2 Table 2004 2
insengTollA] 1075 64k5te] 18 3}
ok, control?®] 5% ¥r} ginsengTollA &
69E Egsled 87 olte] FAFSR P
<0.019] frelde 7 852 TGs=st TG/
HDL cholesterol®] B]7} Yolx]&= 71-&(Fig. 4) &
sz Algtelet® F4bRE AlFlEhd skl
%”E-Jzﬁc’] wopbzlvls 7S oF 4 glrh. Alcohols
AFab a5 839 triglyceride?] %7} o}
2] 3L, HDL cholesterol®] 557} Grolz] F 7 5}o]
fgle] Frighcha delA ok evl, Table 2¢
A B 5 g)%zo), ginsengiall4l 5% 0] alcoholS A
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