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ABSTRACT

In the previous symposium, authors reported
about anti-atherogenic action of Panax ginseng,
saying that red-ginseng powder increased serum
HDL-cholesterol, decreased total cholesterol, TG,
NEFA, in addition, decreased platelet adhesi-
veness.

Later, Toyama group including me. reported
that ginsenosides esp. Rb, enhanced HDL and
decreased LDL. Also Matsuyama group and Kinki
Univ. group reported that ginsenosides Rg; , Rb,,
etc. inhibited platelet aggregation.

This paper will be divided into two parts:
Experimental and clinical
Experimental study;

Using a highcholesterol-cholic acid-fed rats,
effects of red ginseng extract and several ginseno-
sides on serum apoprotein-lipoproteins in relation
to prostaglandins.

Rats received 2% cholesterol 1 — 1% cholic
acid diet, ginseng extract or ginsenosides 2.5mg/
100g/day for 9 days.

Red ginseng extract, ginsenosides Rb,, R,
Rb,, and Rg,, esp. Rb,, increased HDL, apo-Al,
Aii and PGI;, while they decreased LDL, apo-B
and TXA, .

Clinical study:

Effect of red ginseng powder on hyperlipi-
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demia was observed.

Long term administration of red ginseng
powder manufactured by Office of Monopoly,
Republic of Korea and offered by Japan-Korea
Korean Ginseng Co., Kobe, at the dose of 2.7g/
day, was performed in patients with hyper-
lipidemia up to 4 years.

The significant increase in serum HDL-
cholesterol and also the significant decrease in
total cholesterol, atherogenic index, TG, NEFA
and lipoperoxide was observed with 3-48 month
administration of red ginseng.

Conclusions:

Red ginseng and ginsenosides improved
hyperlipidemia in rats and in man, with the im-
provement of blood apoproteins, lipoproteins and
prostaglandins in experimental hyperlipidemic
animals.

INTRODUCTION

We
actions of red ginseng and ginseng principles since
16 years. A part of our data have already present-
ed at the first and the third International Ginseng
Symposium about stimulating action of ginseng

have been studied the biochemical

on bone marrow and testes, along with anti-



atherogenic effect of ginseng.

In this symposium we would like to present
the further study of improving action of red
ginseng and ginseng principles on experimental
hyperlipidemia, specially related to lipoproteins,
apoproteins and prostaglandins, together with
longterm clinical study of the improving effect of
red ginseng on hyperlipidemia.

Materials and methods

As to experimental study, albino rats of
Wistar strain, 8 weeks old were used and hyper-
lipidemic rats were obtained by feeding 2%
cholesterol and 1% cholic acid-containing syn-
thetic diet.

Results and discussion

Pathogenesis of atherosclerosis which is the
most closed associated type with lipid metabolism
among three arteriosclesosis. Low density lipo-
protein, that is, LDL, rich in cholesterol ester,
intruded into affected arterial wall, where acidic
cholesterol-esterase splits choresterol-ester and
free cholesterol is subjected to trapping by high
density lipoprotein in serum, which transports
cholesterol for further degradation to the liver.

Besides, in the case of hyperlipidemia, platelet
aggregation is increased, which in turn stimulates
blood coagulation on the surface of arterial in-
tima. This favors cholesterol deposit in the
arterial wall.

At the last symposium, we showed the
improving effect of red ginseng powder on serum
lipids in the high cholesterol diet-fed rats. Serum
total cholesterol was reduced, while HDL-choles-
terol was elevated, so atherogenic index was much
declined. Triglyceride (TG) and non-esterified
fatty acids (NEFA) were also decreased.!»?>3)

Also we showed the improving effect of red
ginseng powder on platelet adhesiveness of the
high cholesterol diet-fed rats at the last sym-
posium.

Later, Drs. Mitsuma, Yokozawa and Qura
of Toyama together with me,* reported the
improving effect of various ginsenosides, especi-
ally Rb, on serum lipoproteins, that is, HDL,
elevated and LDL, reduced.

In this paper, we would like to present
some data, including those of apoproteins in hy-
perlipidemic rats.

Table 1 shows the effect of oral administra-
tion of water extract of red ginseng corresponding
to 100mg of red ginseng per 100g body weight

Table 1. Effect of red ginseng extract and ginsenosides on serum lipids of high cholesterol diet-fed rats.

HDL-cholesterol
Total Cholesterol (HDL.C) TC-HDL.C TG NEFA
(TC) meg/dl HDL.C (mg/dl) (uEq/1)
Normal Diet (6) 69 2% 47+1 0.5 +0.1 81%4 138 = 14
High Cholesterol
diet
Saline (6) 181%8 66 +2 1.8%0.2 1016 205 % 11
Ginsenoside Rb, (5) 142+13 69+ 2 1.2+0.1 806 168 £ 4
Rb, (5) 1104 81+2 0.4+0.1 663 137+ 15
Re (5) 119+5 73+ 1 0.6 + 0.1 88 %7 168+ 8
Rg, (5) 171£7 674" 1.6 £ 0.2 7745 158+ 9
Red Ginseng (5) 1549 74+3 0.9+ 0.1 84+5 168+ 6
water extract
* Mean * S.E. +:N.S
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per day, together with effect of ginsenosides, 2.5 HDL was elevated and LDL was reduced, as

mg/100g body weight per day, on serum lipid reported Toyama group together with me, by
fractions. ginsenosides and red ginseng extract.

As reported before, serum total cholesterol Lipoproteins were consisted of apoproteins
and TG was decreased and HDL-cholesterol was and lipids. Recently metabolism of lipoproteins
increased by red ginseng powder and ginsenosides, and apoproteins in becoming clearer.

Rb,, Rc, Rg;, Rb,, especially Rb,. This data The effect of ginseng on apoproteins is
indicates the favorable effect on anti-athero- shown in Table 3. Apo-B which is rich is LDL was
genesis. ' reduced by red ginseng extract and ginsenosides,

Table 2 shows the effect of red ginseng ex- while apo-Al and apo-All which are rich in HDL
tract and ginsenosides. were elevated by them.

Table 2. Effect of red ginseng extract and ginsensosides on serum lipoproteins of high cholesterol diet-fed rats

VLDL LDL HDL VLDLALDL
HDL
Normal Diet (6) 24 +5 80 + 26 237 + 21 0.44
High Cholesterol
Diet
Saline (6) 1279 298 + 18 114+ 8 3.73
Ginsenoside Rb; (5) 94t 14 236+ 9 156 + 10 2.12
Rb, (5) 704 196 7 282 £ 17 1.15
Re (5) 7427 210 £ 10 196 £ 16 1.45
Rg; (5) 130+ 117 220+ 9 216 + 22 1.62
Red Ginseng (5) 83%11 26117 178 * 14 1.93
Water Extract
* Mean * S.E. #: NS.

Table 3. Effect of red ginseng extract and ginsenosides on serum apoproteins of high-cholesterol diet fed rats

Apo-B Apo-Al Apo-All B
(mg/dl) AI+ALL
Normal Diet 28 + ¥ 59+ 7 12+2 0.39
High Cholesterol Diet
Saline 45+ 2 148+ 4 195 0.27
Ginsenoside Rb, 28+ 4 162 £ 12 26+ 1 0.15
Rb? 29+ 1 216+ 12 31%1 0.09
Rc 27+ 4 174+ 9 30+2 0.13
Rg, 27+3 257 + 25 1917 0.10
Red Ginseng Water 39+3 194%5 21+1" 0.18
Extract
* Mean * S.E. +N.S.
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As written before, platelet aggregation is
responsible for atherogenesis. Platelet aggregation
is accelerated by thromboxane A, (TXA,),
one of prostaglandins, while it is inhibited by pro-
stacyclin (PGI, ), also one of prostaglandins.

Plasma Thromboxane B,, a stable form
derived from thromboxane A,, was reduced by
red ginseng extract and ginsenosides, especially
Rb,. (Table 4). On the contrary, plasma 6-keto-
prostaglandin F,; 4, a stable form derived from
prostacyclin was enhanced by them. This fact
may favor anti-atherogenesis.

Dr. Kaneko group and Dr. Kubo group
reported ginsenoside Rg, inhibited platelet
aggregation. i

The fatty liver induced by high cholesterol
feeding was also improved by red ginseng and
ginsenosides, as shown in table 5. Hepatic choles-
terol and TG were decreased and phospholipid
was increased. Histological findings supported
these biochemical improvement.

As to extensive clinical study of ginseng
effects have already started from those on unset-
tled complaints, performed by Prof. Arichi group
and Dr. Kumashima group, as reported at the
last symposium. Recently, we also added some
data on this point in patients with diabetes melli-

tus or arteriosclerosis.

As we already presented here as the experi-
mental study, ginseng might have the improving
action of hyperlipidemia even in man.

We started the long term clinical study of
clinical effect of red ginseng powder in patients
with hyperlipidemia in 1979 in Nissei Hospital
and the 2nd Department of Internal Medicine,
Chiba University.

Sixty seven patients with hyperlipidemia
mainly complicated with diabates mellitus, re-
ceived Korean Red Ginseng Powder manufactured
by Office of Monopoly, Republic of Korea,
offered by Japan Korea Red Ginseng Co., Kobe,
Japan, at the dose of 2.7g per day up to 2 years
or more.

Table 6 shows sequential serum lipid levels
of Red Ginseng Powder administered group.
Statistically significant improvements were ob-
served in serum lipids in patients with hyperli-
pidemia, that is, serum HDL-cholesterol was
significantly increased after 1 month while
significant decreases were observed in serum total
cholesterol, atherogenic index, also TG, NEFA
and even lipoperoxide after 3 months, up to24
months.

Figure 1 shows the relationship between

Table 4. Effect of red ginseng extract and ginsenosides on plasma prostaglandins of high-cholesterol diet fed rats

6-keto-prostaglandin F, o

Thromboxane B, (6-keto-PG) TXB,
TXB “reto- 6keto-PG
(TXB,) (pg/ml)
Normal (4) 186+ 18% (5) 233+ 10 0.8
High Cholesterol Diet
Saline (6) 714+ 78 (6) 112%13 6.4
Ginsenoside Rb, (4) 197 %20 (5) 89+ 11 2.2
Rb, (4) 262+ 14 (4) 283+19 1.1
Rc (5) 465+ 78 (4) 320098 1.5
Rg; (4) 29727 (4) 229%74 1.3
Red Ginseng Water (4) 307 %33 (4) 190 28 1.6

Extract

* Mean + S.E.
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Table 5. Effect of red ginseng extract and ginsenosides on hepatic lipids of high-cholesterol diet fed rats

Total Cholesterol TG Phospholipid (c/p) FFA
(mg/g) (uEq/g)
Normal diet (5) 2.6 +0.03* 5.9 0.1 5.7+ 0.1 (0.5) 16+ 0.1
High Cholesterol Diet
Saline (6) 8.4%0.3 8.6 % 0.2 3.0 £ 0.1 (2.8) 46+ 0.1
Ginsenoside Rb, (5) 7.2%0.1 7.5 0.1 3.8 +0.1(1.9) 381
Rb, (5) 6.5 +0.2 5.9%0.2 4.0 £ 0.2 (1.6) 29+ 1
Rc (5) 6.8+0.1 6.0 0.1 3.4 % 0.1 (2.0) 32 £ 1
Rg; (5) 6.7%0.1 6.9 0.3 3.8 +0.191.8) 42+1
Reilv(::::;“xgtract (5) 6.7+0.1 6.8 + 0.1 3.7%0.1(1.8) 26+ 1
* Mean 1S.E.

Table 6. Effect of Korean Red Ginseng Powder on Serum lipdi levels in patients with hyperlipidemia (67 cases)

Before 1 3 6 12 18 24months
Total Cholesterol 256 + 8° 2409 2279 2127 21111 241£25 21519
(mg/dl) (67) (39)***** (46)***** (36)***** (17)*** (7)*** (5)*****
HDL-cholesterol 42 +2 44 + 3 43+ 2 48+ 2 473 423 505
(mg/dl) (56) (24)***** (35)***** (30)***** (13)***** (5)***** (4)**
Atherogenic Index 57204 50%05 4.7 £0.5 36%03 39+03 5211 3.6%0.6
(56) (22)***** (31)***** (30)***** (13)*** (5__,* (3)**
Triglyceride 1609 1349 141 11 11927 116 £ 10 129+ 18 133+ 18
(mg/dl) (67) (40)***** (47)***** (37)***** (17)***** (6)**** (5)**
NEFA (uEq/1) 685 + 45 593 + 81 514 £ 42 440 + 38 423 £ 40 481 +£52 434186
(67) (37)***** (46)***** (36)***** (16)***** (6)*** (4)****
Lipoperoxide 4.4+%0.2 3.8+0.2 4.110.2 3.6+0.2 4.0%+0.2 3.7£05 3.8104
(nmol/ml) (50) (20)**** (25)**** (23)***** (9)** (3)* (5)****

Korean Red Ginseng Powder: 2.7g/day, p.o., ®Mean * S.E.

*%%%%p 0,001

ginseng effects on serum HDL-cholesterol and the
initial levels of them before treatment. The lower
initial levels, the higher their increasing ratios.

Figure 2 shows also the relationship between
ginseng effect on serum total cholesterol and the
initial levels of them before treatment. This time,
the higher initial levels, the lower their decreasing
ratios.

The same tendency is also observed in serum
TG.
At the last symposium Dr. Keun et al. re-

17

*N.S., **P 0.05, ***p 0.02, ****p 0.01,

ported that alcoholinduced hyperuricemia was
improved by ginseng in rats. Our clinical study
also indicates hyperuricemia-improving action of
Red Ginseng Powder in patients with hyperuri-
cemia. (Table 7).

The relationship between serum HDL-choles-
terol and TG, showed a reciprocal change. Also as
to the relationship between serum HDL-choles-
terol and uric acid, the similar tendency was
observed.

Table 8 shows the relationship between
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Table 8. Relationship between % change in serum lipids by ginseng and obesity degree
Degree of obesity (initial) (%)

g‘_’: <-20 -20~10 -10~+10 +10~+20 +20~+40 +40 <
TR
g’ %’ Cholesterol 12 + 4% 75 102 133 103 02
5 %" U (no.) 4 3 20 13 14 2
S =
g 8 HDL-chol. 169 3010 143 5+6 16+t 4 105
S 2 A (No) 3 4 19 7 13 2
g &
[ -
& § Triglyceride 3212 20+ 3 212 15+ 4 135 133

S U (No.) 5 5 21 11 13 2

A

* Mean * S.E.: Mean values of serum lipids 3 and 6 mon.

after red ginseng administration

obesity degree and the ginseng effect. In non-
obese patients, ginseng effect is clearer, as com-
pared with obese patients. It is reaffirmed that
diet therapy including caloric restriction, should

(2.7g/d).

be preceded by drug therapy.

Conclusions it is conceivable that panax
ginseng and ginsenosides might have anit-athero-
genic effects in rats and in man.
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I.P. Lee:
changes

I'd like to ask you about the lipid
such as triglycerides, fatty acids,
especially the cholesterol level change. And is
the extent of that change statistically signi-
ficant?

How would you relate those changes to any
clinical improvement among these patients?
Can you make any relationship between the
biochemical change and clinical improvements?

Yamamoto: We checked the lipid level for the
first time. Next time we are going to check
the clinical effect of ginseng by employing
double blind trials and also the long-term
effect on the incidence of coronary diseases.

Chong: Were those patients in your clinical study

— were they put on the concurent medical
treatment throughout the period of study or
not in your two groups of patients?
The second question is that I think it would
robably be more interesting if you had stopped
the ginseng after the period of treatment to
see whether the cholesterol level actually in-
creased.

Yamamoto: Like other antilipidemic drugs,
when we stopped the medication the lipid
level returned to the previous levels.
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