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Abstract 
The present study was undertaken in twenty young, healthy Thai males to investigate the 

effects of prolonged administration of standardized ginseng extract on peripheral blood leukocytes 
and lymphocyte subsets. The subjects were divided into two equal groups as ginseng and placebo 
groups. The first group received two capsules daily of standardized ginseng extract 150 mg per 
capsule for 8 weeks. The second group received placebo and served as control. Circulatory levels 
of total and differential leukocyte counts and percentage of lymphocyte subsets were determined 
prior to and at the 4th and 8th week of the experimental period. There were no significant dif­
ferences in the total and differential leukocyte counts as well as the lymphocyte subpopulations: 
CD3 (T cells), CD 19 (B cells), CD4 (T-helper cells), CD8 (T-suppression cells), CD4/CD8 ratio, 
and CD25 (lnterleukin-2-receptor cells) between the two subject groups throughout the experi­
mental period. We concluded that oral administration of standardized ginseng extract, 300 mg/day 
for 8 weeks caused no significant changes in peripheral blood leukocytes and lymphocyte sub­
sets in young, healthy Thai males. 

The root of Panax ginseng has been used 
as a Chinese drug in East Asia for thousands of 
years to enhance the body's resistance to many 
diseases(1). Ginsenosides are the main active con­
stituents of ginseng. At least twenty-eight ginseno­
sides have been found from the roots and other 
parts of the ginseng plant(2). Ginsenosides, the tri-

terpenoid glycosides of the dammaran series, can 
be classified into three types, namely, panaxadiol, 
panaxatriol, and oleanolic acid types, each of which 
is due to the types of saponin content. Many favora­
ble effects of standardized ginseng extract on phy­
siological functions in both humans and animals 
have been reported(3,4). A recent study in our labo-
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ratory has also shown a beneficial effect of ginseng 
extract on physical exercise performance in young 
adults(5). However, regarding the immunological 
aspect, the studies of the effects of ginsenosides on 
the immune functions are relatively rare compared 
to various clinical and pharmacological effects of 
ginseng. A previous study by Scaglione et al in 
humans treated daily with 200 mg of standardized 
ginseng extract for 8 weeks found positive modula­
tory effects on the immune system(6). However, a 
recent study in young rats has shown that saponin 
Rg 1, a panaxatriol type of ginsenosides had no sig­
nificant effects on the level of interleukin 2-recep­
tor lymphocytes(3). The results of different studies 
on the immunological effects of ginsenosides seem 
to be uncertain. Such equivocal findings may be 
due, in part, to the type of subjects. In the study of 
Scaglione et al, the subjects with different age 
groups were introduced(6). It is, therefore, unclear 
whether the change in lymphocyte subsets in 
humans after standardized ginseng extract were 
attributed to the aging group when compared to the 
young subjects. 

The present study was conducted in young 
healthy subjects treated with either standardized 
ginseng extract or placebo for 8 weeks on the 
change in the number of some cells in adaptive and 
innate immune systems. The aim of this study was 
to preliminary determine whether prolonged admi­
nistration of standardized ginseng extract had signi­
ficant effects in some cells of adaptive and innate 
immune systems in young subjects. 

MATERIAL AND METHOD 
Subjects 

Twenty healthy Thai male university stu­
dents of the Sports Science School, Mahidol Uni­
versity with an age range of 21-22 years, height 
167-170 em, and weight 57-61 kg, volunteered as 
subjects. Each subject was informed of the pur­
pose and the associated risks of this study prior to 
giving informed consent to the experimental proto­
col approved by the Mahidol University Human 
Subjects Ethical Review Committe. General history 
of each subject was obtained from a questionaire 
in which medical history, injury, daily activities, 
physical training and past illness were included. 
Physical examination on each subject was also per­
formed. All subjects were physically active, took 
no medication at the time of study, and had no 
serious past illness. Non-healthy subjects and sub-
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jects with a history of heart or respiratory diseases 
or allergic illness were excluded. 

The subjects were randomly divided into 
two groups. The first group (n = 1 0) received two 
capsules of standardized ginseng extract daily in 
the morning for a period of 8 weeks each ginseng 
capsule contained 150 mg of a mixture of fixed 
composition of ginsenosides (Pharmagin, New 
Century Pharma, Seoul, Korea). The second group 
(n = 10) received a placebo and served as control. 
Both subject groups were treated under double 
blind conditions. The placebo capsule contained a 
pharmacological neutral constituents (Pharmagin, 
New Century Pharma, Seol, Korea). The ginseng 
extract and the placebo preparations were identical 
in appearance, weight and size. The packs of each 
preparation were marked with a code designed for 
the study. Neither the tested subjects nor the per­
sons responsible for giving ginseng preparations to 
the subjects were familiar with the code. 

Hematological and Immunological Determination 
Five millilitres of peripheral blood from 

each subject was collected from a median cubital 
vein into a tube containing a small amount of ethy­
lenediaminetetraacetic acid (EDT A). A portion of 
the EDT A blood was analyzed by an automated 
H1 analyzer (Technicon Instruments Corporation, 
Tarrytown, New York) for total and differential 
white cell count. The other portion of the blood was 
analyzed for various lymphocyte subpopulations 
by using an alkaline phosphatase-anti alkaline 
phosphatase technique as previously described0). 
Monoclonal antibodies specific for pan T cell 
(CD3), pan B cell (CD19), helper cell (CD4), sup­
pressor cell (CD8) and interleukin 2 receptor 
(CD25) were used in this study. 

Statistical Analysis 
All data were expressed as Means ± SEM. 

Statistical evaluation of significant differences was 
done by using Mean Whitney test as the 95 per 
cent confidence level. 

RESULTS 
There were no significant differences in 

body weight and height, total and differential leu­
kocyte counts and the percentage of each lympho­
cyte subset between subject groups prior to the 
administration of either ginseng or placebo (Table 
1 and 2). 
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Table 1. Physical characteristics and total and dif­
ferential leukocyte counts (t09.t-l) of two 
subject groups (placebo and ginseng) prior 
to the experiment. Values are means ± 
SEM. 

Age (yr) 
Height (em) 
Weight (kg) 
Total leukocytes 
Neutrophils 
Eosinophils 
Basophils 
Lymphocytes 
Monocytes 

Placebo 
(n = 10) 

21.0 ± 0.2 
168.4 ± 1.4 
61.2 ± 1.3 

6.9 ± 0.8 
3.7 ± 0.5 
0.6 ±0.2 
0.1 ± 0.01 
2.1 ± 0.2 
0.4±0.03 

Ginseng 
. (n = 10) 

22.1 ± 0.5 
168.0± 2.5 
57.4 ± 1.8 

7.3 ±0.4 
4.0 ± 0.4 
0.6 ±0.2 
0.1 ± 0.01 
2.2 ± 0.2 
0.4±0.03 

Table 2. Per cent of different lymphocyte subsets of 
two subjects groups (placebo and ginseng) 
prior to the experiment. Values are means± 
SEM. 

Tcells (CD3) 
T-helper cells (CD4) 
T-suppressor cells (CDS) 
CD4/CD8 ratio 
B cells (CD19) 
Interleukin -2 ( CD25) 

Placebo 
(n = 10) 

61.1 ± 2.8 
38.1±1.9 
20.0 ± 1.4 

2.1 ± 0.3 
12.7 ± 0.8 

1.2 ± 0.4 

Ginseng 
(n = 10) 

63.7 ± 1.7 
35.9 ± 1.7 
20.1±1.1 

1.9 ± 0.2 
12.7 ±0.8 

1.1 ± 0.4 

For the ginseng group during the experi­
mental 8-week period, a significant decrease from 
initial level for the number of neutrophil was 
observed in week 4 (P <0.01) and that for the num­
ber of monocytes (P <0.02) and the total leukocyte 
count (P <0.02) were observed in week 8 of the 
experiment (Fig. 1). The significant increase in the 
number of basophils from initial value was found 
in both the placebo and the ginseng groups in week 
4 (P <0.05, and P < 0.05), respectively) and in week 
8 (P <0.05 and P <0.02, respectively). However, no 
significant differences in body weight, total and 
differential leukocyte counts between the two sub­
ject groups could be found. 

The changes in the measured cellular 
immunological parameters during the course of the 
experiment are shown in Fig. 2. There were no sig-
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Fig. 1. Changes in body weight and total and dif­
ferential leukocytes in two subject groups 
at the end of 4 wk and 8 wk of the experi­
ment. Values are expressed in per cent of 
initial 0 wk level and shown as means ± 
SEM + and * inidicate significant difference 
from initial and week 4 value, respectively 
(P <0.05). 

nificant changes in the percentage of CD3 and the 
ratio of CD4/CD8 from initial value at any period 
of time in both subject groups. The significant in­
creases from initial level were found for the per­
centage of CD8 in the ginseng group (P < 0.02) in 
week 8, for the percentage of CD19 in the placebo 
group in week 8, and for the percentage of CD25 
in both the ginseng group (P <0.01) and the pla­
cebo group (P <0.05) in week 4. However, there 
were no significant differences for the changes in 
CD8, CD19 and CD25 between these two subject 
groups at any period of time. The significant in­
creases in week 8 above week 4 values for the per­
centage of CD4 (P <0.05) and CD25 (P <0.02) were 
found in the placebo group. However, no signifi­
cant differences in these parameters between the 
subject groups could be observed. 
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Fig. 2. Changes in per cent of different lympho­
cyte subsets in two subject groups at the end 
of 4 wk and 8 wk of the experiment. Values 
are expressed in per cent to initial 0 wk level 
and shown as means ± SEM + and * inidi­
cate significant difference from initial and 
week 4 value, respectively (P <0.05). 

DISCUSSION 
The effects of Korean ginseng extract on 

immunity in healthy subjects are still controver­
siaJ(3,6). In 1990, Scaglione et a! used two cap­
sules of standardized Korean ginseng extract per 
day (one capsule of 100 mg at each interval of 12 
hours) for 8 weeks in healthy subjects of both 
sexes, aged between 18-50 years, revealed signifi­
cant increases in CD3, CD4 and CD4/CD8 ratio in 
the fourth week(4). The levels of these lymphocyte 
subsets remained at high level until the end of the 
eighth week experimental period. Recently, Liu 
et a! studied the effects of saponin Rg 1 extracted 
from Panax ginseng on immune function of lym­
phocyte in both elderly and young groups of rats 
which showed a selective enhance in proliferation 
of lymphocytes and production of IL-2 in aged­
rats, but no marked influence was observed on the 
immune function of young adult anima!s(3). In 
humans treated with saponin Rg 1 extracted from 
Panax ginseng, Liu-J et a! found more CD45Ro 
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positive lymphocyte populations than CD45RA 
positive cells of lymphocytes in the aged when 
compared to the young counterparts(?). They sug­
gested that the saponin from panax ginseng has a 
stimulatory effect on the immune function of 
lymphocytes in the ederly. The present study using 
the standardized Panax ginseng extract at the 
dosage of 300 mg/day in young subjects supports 
the recent reports in both young humans and young 
animals treated with saponin Rg 1 that there were 
no significant changes in the phenotype of lympho­
cytes in the young healthy subjects(3,4)_ In addi­
tion, our results also showed no significant changes 
in other cells in the innate system. On the other 
hand, the positive effect of ginseng extract on CD4 
and the ratio of CD4/CD8 reported by Scaglione 
et a! might be attributable to an increase in the 
immunity in the aged groups or due to the majority 
component in that commercial standardized ginseng 
extract( 6). 

The present study showed that ginseng, 
not placebo, caused significant decreases from ini­
tial value in the total white cell, neutrophil, and 
monocyte counts during the course of the experi­
ment. This suggested that the ginseng extract 
might possess slightly stronger foreign substances 
than the placebo. In terms of antigenic stimulation, 
no greater antigenic property of ginseng than ·pla­
cebo could be observed in the present study since 
similar changes in CD25 level were found in both 
groups of subjects. The increase in CD25 found in 
this study was not associated with changes in other 
lymphocyte subsets. It is unknown what possible 
mechanisms contributed to the changes in CD25 in 
this study. In any case, it may be concluded from 
the present preliminary study that oral administra­
tion of standardized ginseng extract, 300 mg/day 
for 8 weeks caused no significant changes in peri­
pheral blood leukocytes and lymphocyte subset in 
young, healthy Thai males. 
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