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ARTICLE INFO ABSTRACT
ArtiC{e history: Background: Korean Red Ginseng (KRG) is widely used for strengthening the immune system and
Received 1 October 2018 fighting fatigue, especially in people with deficiency syndrome. However, there is concern that the long-

ggcje“’ed inzlgal\gsed form term application or a high dose of KRG can cause “fireness” (X in Chinese) because of its “dryness” (J&
anuary

# in Chinese). The aim of this study was to assess the safety and efficacy of a 4-week treatment with KRG
Accepted 15 May 2019 . .. . .
Available online 21 May 2019 in participants with deficiency syndrome.
Methods: This was a 4-week, randomized, double-blind, placebo-controlled clinical trial. A total of 180
Chinese participants were randomly allocated to three groups: placebo control group, participants were

ﬁ{?r:tri(;ﬁe effect given a placebo, 3.6 g/d; KRG 1.8 g and 3.6 g groups. The primary outcomes were the changes in fireness
Fireness and safety evaluation (adverse events, laboratory tests, and electrocardiogram). The secondary outcomes
Korean Red Ginseng were the efficacy of KRG on fatigue, which include the following: traditional Chinese medicine (TCM)
Randomized controlled trial symptom scale and fatigue self-assessment scale.

Safety Results: Of the 180 patients, 174 completed the full study. After 4 weeks of KRG treatment, the Fire-heat

symptoms score including Excess fire-heat score and Deficient fire-heat score showed no significant
change as compared with placebo treatment, and no clinically significant changes in any safety
parameter were observed. Based on the TCM syndrome score and fatigue self-assessment score, TCM
symptoms and fatigue were greatly improved after treatment with KRG, which showed a dose- and time-
dependent effect. The total effective rate was also significantly increased in the KRG groups.
Conclusion: Our study revealed that KRG has a potent antifatigue effect without significant adverse ef-
fects in people with deficiency syndrome. Although a larger sample size and longer treatment may be
required for a more definite conclusion, this clinical trial is the first to disprove the common conception
of “fireness” related to KRG.
© 2019 The Korean Society of Ginseng, Published by Elsevier Korea LLC. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction which is reported to have a wide range of pharmacological activities,
including stress reduction and homeostasis maintenance, immu-

Ginseng (Panax ginseng Meyer) is one of the most popular herbal nomodulation, antifatigue actions, platelet aggregation inhibition,
medicines and has been used in many Asian countries for thousands and anticancer effects [1—3]. Korean Red Ginseng (KRG) is a heat-
of years. The major active ingredient of ginseng is the ginsenoside, processed ginseng developed by the repeated steaming and air
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202 screened

| 22 eligibility criteria not met
180 randomized
Placebo group (n=60) KRG 1.8g group (n=60) KRG 3.6g group (n=60)
4 excluded 2 excluded
— 1 recurrence of eczema 0 excluded 1 allergy to peanut
1 poor compliance 1 common cold
2 withdrew consent
56 completed study and analyzed 60 completed study and analyzed 58 completed study and analyzed

Fig. 1. Flowchart of the study design. KRG, Korean Red Ginseng.

drying. Specific ginseng metabolites are produced by chemical
transformations during the steaming process [4,5|. Based on general
knowledge, red ginseng has significantly better biological functions
and fewer side effects compared with fresh and white ginseng [6].
Studies have indicated that the main biological activities of KRG
include immune-enhancement effects, recovery of vital energy,
alleviation of fatigue and menopausal disorder, and improvement in
blood flow and memory functions [7—11].

Because of the diversity of its biological functions, KRG has been
traditionally used in Asia for thousands of years to treat a variety of
ailments. However, in the Chinese population, it is thought that the
long-term application or a high dose of KRG may cause fireness
[12]. The symptoms evoked by KRG are in accordance with the
description of fire-heat symptoms in traditional Chinese medicine
(TCM). According to its property theory, TCM shows four Qi (X in
Chinese) and five flavors. The four Qi referred to are cold, cool,
warm, and hot. According to the Chinese Pharmacopoeia [13], both
red ginseng and ginseng exhibit the warm property, which can
replenish the body’s energy. However, pathogenic fire-heat tends to
consume the body fluids and leads to their deficiency, which then
causes fire-heat symptoms.

Fire-heat syndrome is a traditional syndrome of Chinese
medicine and refers to any feverish condition during a patholog-
ical development [14]. According to the theory of TCM, the fire-
heat syndrome can be divided into excess fire-heat and deficient
fire-heat. The major symptoms of excess fire-heat syndrome
include scorching chest and abdomen, ulcers in the mouth and
throat, painful gums, and constipation, whereas dry cough, hectic
fever, night fever, and insomnia are usually considered to be
characteristics of deficient fire-heat [15—17]. Although it has been
used as a diagnostic marker in clinical practice for more than 1,000
years, it has not yet been clearly defined by specific physiological
indicators. In Western medicine, some experts believe that fire-
ness is usually associated with inflammation because both are
characterized by “redness, swelling, fever, and pain” [18—21]. Until
now, the fire-heat syndrome has been diagnosed only according to
the feelings of patients, without the use of modern diagnostic
techniques [22].

Although it is thought that improper use of KRG can cause
fireness, there has been no evidence of an association between

KRG treatment and fireness, and it is still controversial whether
red ginseng or ginseng will cause fireness. To date, there has been
no randomized clinical trial examining the effect of KRG on pa-
tients with deficiency syndrome. The aim of the present study was
to evaluate the safety, particularly in the side effect of “fireness,”
and the antifatigue effect of KRG on patients with deficiency
syndrome.

2. Methods
2.1. Participants

Our study was well designed according to the CONSORT 2017
statement [23]. The participants were recruited at the LongHua
Hospital Shanghai University of Traditional Chinese Medicine
(Shanghai, China) from March 2017 to December 2017.

Volunteers were screened according to the inclusion and
exclusion criteria. The inclusion criteria were as follows: (1) syn-
drome differentiation of TCM is asthenia syndrome [24]; (2) men
or women aged 18 to 60 years; (3) no functional foods or drugs
used within 1 month; and (4) without severe disease of the heart,
liver, kidney, or blood system. The exclusion criteria were as fol-
lows: (1) syndrome differentiation of TCM is sthenia syndrome
[25]; (2) coughing of blood; (3) acute infection, acute stage of
chronic disease; (4) not suitable for red ginseng treatment ac-
cording to their physician; (5) unable to follow dietary or drug
restrictions; and (6) participation in another clinical trial within
the past 3 months.

The sample size was calculated using PASS 15 (Power Analysis
and Sample Size Software (2017). NCSS, LLC. Kaysville, Utah, USA,
ncss. com/software/pass). A total sample size of 153 provided a test
power of 0.8 to detect difference using a two-sided t test when the
relative margin of equivalence was 0.15 and the significance level
was 0.05. We used a parallel-controlled design with an equal
number of participates in each group. However, considering a 15%
withdrawal rate, 180 participants were recruited, and 174 partici-
pants completed the study [26].

All participants gave written informed consent before beginning
the study. This study was approved by the Institutional Review
Board of the LongHua Hospital Shanghai University of Traditional
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Chinese Medicine (2017LCSY007). The protocol was registered at
www.chictr.org.cn (ChiCTR-IPR-17012151).

2.2. Study design

A total of 180 health volunteers with deficiency syndrome were
recruited, and those with excess syndrome were excluded (Fig. 1).
The participants were then randomized into 3 groups. Participants
in the placebo control group received placebo capsules (lactose,
microcrystalline cellulose, coloring agent, silica, magnesium stea-
rate, and food flavors) for 4 weeks. In the KRG 1.8 g group, the
participants were given 1.8 g KRG each day; whereas in the KRG 3.6
g group, the participants were given 3.6 g KRG each day. The KRG
capsules were manufactured by the Korea Ginseng Corporation
(Seoul, Korea), the amount of total saponins is 3.5~4.8 g/100 g, and
the major ginsenosides were identified by ultrahigh performance
liquid chromatography coupled with quadrupole time-of-flight
mass spectrometry (UHPLC-QTOF-MS) (Fig. 2 and supplementary
table 1). Placebo capsules, identical in size, weight, color, and
taste, were also provided by the Korea Ginseng Corporation.
Randomization was performed by a third party using a computer-
ized method of random list generation. All participants, in-
vestigators, pharmacists, and study personnel were blinded to
treatment allocation by ensuring both KRG and placebo medication
were delivered in identical capsules and boxes.

2.3. Outcome measures

After treatment for 4 weeks, the safety index and therapeutic
index were determined. For the therapeutic index, the TCM
symptom scale and fatigue self-assessment scale were used,
whereas the fire-heat symptoms scale, adverse events, electrocar-
diogram, and other laboratory tests (white blood cells, red blood
cells, hemoglobin, hematocrit, platelet count, total protein, albu-
min, alanine aminotransferase, aspartate aminotransferase, blood
urea nitrogen, creatinine, and so on) were evaluated to determine
the safety index.
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2.3.1. Safety assessments

Safety assessments included the following: fire-heat symptom
scale, electrocardiogram, and laboratory tests.

The diagnostic score table of heatiness, a tool for assessing
fireness [21], was modified, and a fire-heat symptom scale was
developed. The fire-heat symptom scale is a 43-item scale that has
two subscales: excess fire-heat (29 items) and deficiency fire-heat
(14 items) [27]. Each item has 4 response categories on a 0—3 scale,
and each subscale is scored individually. The scores are then added
to obtain an overall score, with a higher score reflecting more
fireness.

2.3.2. Efficacy assessments

Fatigue was assessed by the fatigue self-assessment scale and
TCM syndrome questionnaire. Based on the study of fatigue
assessment in both China and overseas countries, Wang and Xue
[28] developed the fatigue self-assessment scale with consider-
ation of the background of Chinese culture. The scale consists of
23 items and is used to assess the type and severity of fatigue
(including three subscales of measuring physical fatigue, mental
fatigue, and the consequences of fatigue). Each scale is directly
transformed into a 0—4 scale based on the severity of fatigue
(0 = no fatigue).

According to the theory of TCM, fatigue meets the diagnostic
standards of Qi and Xue deficiency [29]. Based on the Guideline of
Clinical Research of TCM New Drugs [30], the TCM syndrome
questionnaire was used in our study. The questionnaire consists of
10 items categorized as major and secondary symptoms, and each
symptom is directly transformed into a 0—3 scale based on the
severity of disease. The instrument yields a summed total score
ranging between 0 and 30 (0 = no fatigue). The curative rate was
determined based on total integral symptom scores [29].

2.4. Statistical analysis

Descriptive data for means and standard deviations were based
on independent measurements and used to describe the baseline
and outcome characteristics of the study groups. Differences in
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Fig. 2. UHPLC—QTOF—MS chromatogram of KRG. KRG was extracted by ultrasonic-assisted solid/liquid extraction (100 mg in 300 mL) using 70% aqueous methanol for 60 min at
room temperature. The extracted solutions were analyzed by UHPLC—QTOF—MS analysis. The compounds were identified as follows: ginsenoside Re2 or isomer (1); quinquenoside
L17 or isomer (2); ginsenoside Re (3); ginsenoside Rf or isomer (4); ginsenoside Rf (5); ginsenoside F3 or isomer (6); ginsenoside Rg2 (7); 20S-ginsenoside Rh1 (8); ginsenoside Rb1
(9); ginsenoside Ro (10); ginsenoside Rc (11); ginsenoside Rb2 (12); ginsenoside Rb3 (13); ginsenoside Rd (14); ginsenoside Rs1 or isomer (15, 16) ; 20S-ginsenoside Rg3 or isomer

(17); 20S-ginsenoside Rg3 (18). KRG, Korean Red Ginseng.
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Table 1

Baseline characteristics of the study participants
Group Total Placebo KRG18g KRG36¢g
Participant, no. (%) 180 60 60 60
Female sex (%) 125 (69.4) 39 (65) 43 (71.7) 43 (71.7)
Age (yr) 36.134+11.35 37.72+10.88 34.88+11.07 35.8+0.16

Height (cm) 165.29+8.18 165.5148.08 166.02+8.40 164.34+0.73

Body weight (kg) 50941003 60.87+11.67 60.38+11.18 58.4640.81

Body mass index (kg/ 21.92+£2.70 22.054+2.90 21.77+2.88 21.95+0.59
m?)

Body temperature 36.75+0.15 36.76+0.23 36.75+0.20 36.73+0.71
Breath (/min) 17.94+042 17.92+0.63 17.93+0.81 17.98+0.87
Heart rate (/min) 70.08+£6.46 69.67+7.47 69.6+7.87 70.98+0.96

116.98+14.79 118.37+8.73 117.27+9.54 115.3+0.62
72.27+5.4 72.245.55 72.33+6.33 72.27+0.89

Diastolic pressure
Systolic pressure

All values are presented as mean =+ standard deviation.

mean change from baseline between the treatment groups were
examined using a mixed-effects model. A paired t test was used to
determine the significance of change from baseline within each
treatment group. All p values shown are two-tailed. A p
value < 0.05 was considered significant. Statistical analysis was
performed using SPSS (version 21.0.0; SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Baseline characteristics

Among the 202 participants screened, 22 participants were
excluded because of laboratory test results consistent with the
exclusion criteria. There was no seasonal difference in the time of
the patients entering the study. The remaining 180 participants
were assigned to a placebo group (n = 30) or a KRG group based on
each dose (1.8 or 3.6 g of KRG, n = 30 for each group) using a
computer-generated randomization schedule. General character-
istics of the participants are shown in Table 1. There were no sig-
nificant differences among the three groups in baseline
demographic characteristics including sex, age, body mass index,
blood pressure, or heart rate.

3.2. Patient withdrawal

Among the 180 participants, a total of 6 participants dropped
out. Four participants dropped out of the placebo group (1 due to
the recurrence of eczema, 1 due to low compliance of dietary re-
strictions, and 2 due to withdrawal of consent); 2 participants
dropped out of the KRG 3.6 g group (1 due to allergic reaction to
peanuts and 1 due to drug treatment for common cold). Thus, a
total of 174 participants completed the 4-week treatment without
major protocol violations and had a compliance rate of more than
90%.

3.3. Changes on fireness and safety evaluation

The fire-heat symptoms scale contained excess fire-heat score
(EFS) and deficient fire-heat score (DFS). The initial scores in the
placebo and KRG 1.8 g and 3.6 g groups were 0.31 + 0.29,
0.29 + 0.25, and 0.25 + 0.22 for total fire-heat score; 0.33 + 0.28,
0.30 + 0.27, and 0.27 + 0.24 for EFS; and 0.26 + 0.19, 0.26 + 0.20,
and 0.22 + 0.17 for DFS, respectively. For the difference in within-
group treatment, the results showed that the total fire-heat score
as well as EFS and DFS was gradually decreased in all three groups
(Fig. 3). After treatment with both placebo and KRG for 4 weeks, the
total fire-heat score showed a statistically significant difference as

compared with initial scores within the same groups. As for the
difference in the changes among the three groups, our results
(Table 2) showed that the reduction of total fire-heat score
was —0.11 + 0.09 and —0.11 & 0.09 after the treatment of 1.8 g and
3.6 g KRG, respectively, which showed no significant reduction as
compared with the placebo group (mean of changed
value —0.09 + 0.10). Similar results were observed for the EFS and
DFS, which also showed no significant reduction after 4 weeks of
treatment with KRG as compared with placebo treatment.

No moderate or serious adverse events were reported during
the 4-week study period. The evaluation was also expanded to
include laboratory tests and the electrocardiogram. The results of
these tests were also in the normal range, so our results indicated
that treatment with KRG for 4 weeks showed no significant adverse
effects in people with deficiency syndrome.

3.4. Impact of KRG on fatigue

The mean baseline of the fatigue self-assessment score was
1.06 4 0.31,1.02 4+ 0.37, and 1.18 + 0.36 for the placebo control, KRG
1.8 g, and KRG 3.6 g groups, respectively. After treatment, although
the scores decreased in all three groups, the improvement was
greater after treatment with KRG (Fig. 4). The difference of the
changes among the three groups was also analyzed. Our results
indicated that the scores decreased significantly after the admin-
istration of 3.6 g KRG (—0.1 + 0.07) for 1 week as compared with
those of the placebo group (—0.01 £ 0.03), whereas administration
of 1.8 g KRG showed a significant reduction after 2 weeks of
treatment. The reduction also showed a time-dependent effect in
both the 1.8 and 3.6 g KRG groups. After treatment with 1.8 g KRG,
the reduction was increased from —0.06 &+ 0.04 to —0.48 & 0.19,
whereas the reduction was increased from -0.1 =+ 0.07
to —0.58 + 0.20 in the KRG 3.6 g group (Table 3).

Based on per-protocol analysis, the effect of KRG on TCM
symptoms is shown in Fig. 5. The TCM symptom scale contained a
major symptom scale and secondary symptom scale. The total
symptom scores were 0.73 + 0.41, 0.71 + 0.37, and 0.76 + 0.40 in
the placebo, KRG 1.8 g, and KRG 3.6 g groups, respectively, at the
initial time point. After treatment, scores decreased in both the
KRG and placebo groups during the trial (Fig. 5). However, the
pattern of changes for the total TCM symptom score was different
between the KRG treatment and placebo groups. After the 4-week
treatment, the improvement was better in the KRG 1.8 g
(0.33 + 0.24) and KRG 3.6 g (0.33 + 0.23) groups than in the
placebo group (0.53 + 0.34), and the differences were statistically
significant (Fig. 5). The major symptom score and secondary
symptom score also decreased in both the KRG and placebo
groups; however, there was no significant within-treatment dif-
ference for all 3 groups. A multiple comparison analysis indicated
that the reduction in the scores showed a dose-dependent effect
(Table 4). The reduction in the total TCM symptom score was
increased from —0.37 + 0.14 with KRG 1.8 g to —0.44 + 0.21 with
KRG 3.6 g after 4 weeks of treatment. The same trend was also
observed for the major symptom score and secondary symptom
score. The reduction in KRG on the TCM symptom score also
showed a time-dependent effect; after the treatment with 3.6 g
KRG for 1 week, the reduction in the total TCM symptom scale
was —0.1 £ 0.07, which was then increased to —0.44 + 0.21 after 4
weeks of treatment (Table 4).

The curative effect of KRG was also evaluated based on total
integral symptom scores. From our results, we found that the total
effective rate was greatly increased after the treatment with KRG,
which was 30.4%, 75%, and 84.5% in the placebo, KRG 1.8 g, and
KRG 3.6 g groups, respectively (Table 5). In the placebo group, 39
participants showed no alleviation of fatigue symptoms, which
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Fig. 3. Comparison of fire-heat symptoms score before and after KRG treatment within the group. Data are expressed as mean + standard deviation. The within-treatment dif-

ference was analyzed by the paired t test;
compared before and after treatment with 1.8 g KRG. KRG, Korean Red Ginseng.

was decreased to 15 and 9 for KRG 1.8 g and KRG 3.6 g,
respectively.

4. Discussion

This study assesses the safety and efficacy of KRG treatment in
participants with deficiency syndrome. First, we examined the fire-
heat symptom score as our primary outcome. We found that KRG
treatment was not associated with an increase in the fire-heat
symptom score for people with deficiency syndrome. We then
further investigated the impact of KRG treatment on fatigue alle-
viation. We found a statistically significant improvement in terms
of fatigue-related symptoms during the KRG treatment.

Table 2
Between-group comparison of fireness changes using the fire-heat symptoms scale
after specified treatments

Variable Change Change Change Change
during Week during Week during Week during Week
1 2 3 4

Deficient fire- A -0.01+£0.03 -0.03+0.04 -0.07+0.07 —0.10+0.09
heat score B -0.02+0.04 -0.06+0.05 -0.09+0.07 -0.114+0.09

C -0.01+0.03 -0.04+0.04 -0.07+0.06 —0.08+0.07

Excess fire- A -0.01+0.04 -0.05+0.05 —-0.1+0.07 —0.12+0.09
heat score B 0.00+0.04 —0.06+0.05 —0.09+0.08 —-0.11+0.10

C -0.01+0.04 -0.06+0.07 -0.09+0.10 —0.09+0.11

Total fire-heat A -0.01+0.03 -0.05+0.05 —-0.09+0.07 —0.11+0.09
score B 0.00+0.04 —0.06+0.05 —-0.09+0.07 —-0.11+0.09

C -0.01+0.04 -0.05+0.06 —0.09+0.09 —0.09+0.10

KRG, Korean Red Ginseng.

Data are expressed as mean =+ standard deviation.

A: participants were given placebo 3.6 g/d; B: participants were given KRG 1.8 g/d;
C: participants were given KRG 3.6 g/d.

P < 0.05 compared before and after placebo treatment. The within-treatment difference was analyzed by the paired t test; P < 0.05

Several studies have already been conducted with the aim of
confirming whether red ginseng or ginseng causes fireness. Xu and
Dou [31] reported that rectal temperature significantly increased,
whereas saliva secretion and urine volume decreased significantly
in rats treated with red ginseng and ginseng. Their study demon-
strated that red ginseng and ginseng, due to their warm nature,
could enhance the body’s energy metabolism to produce dryness to
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Fig. 4. Comparison of the fatigue self-assessment score before and after KRG treat-
ment within the group. Data are expressed as mean = standard deviation. The within-
treatment difference was analyzed by the paired t test; P < 0.05 and

P < 0.001 compared before and after placebo treatment. The within-
treatment difference was analyzed by the paired t test; P < 0.001 compared before
and after treatment with 1.8 g KRG. The within-treatment difference was analyzed by
the paired t test; *P <0.05 and **#P < 0.001 compared before and after treatment with
3.6 g KRG. KRG, Korean Red Ginseng; TCM, traditional Chinese medicine.
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Table 3
Between-group comparison of fatigue changes using the fatigue self-assessment
scale after specified treatments

Group Change during  Change during  Change during Change during
Week 1 Week 2 Week 3 Week 4

A —0.01+0.03 —0.13+0.06 -0.23+0.10 —~0.38+0.13

B -0.06+0.04 0214010  -036+0.13”  -0.48+0.19"

C —-0.1+0.07% —-027+0.12>)  -0.46+0.18>  —0.58+0.20%

KRG, Korean Red Ginseng.
Data are expressed as mean + standard deviation.
A: participants were given placebo 3.6 g/d; B: participants were given KRG 1.8 g/d;
C: participants were given KRG 3.6 g/d.

) For the difference between the changes during KRG 1.8 g versus placebo, using
an effect model; P < 0.05 compared with the control.

2) For the difference between the changes during KRG 1.8 g versus placebo, using
an effect model; P < 0.001 compared with the control.

3) For the difference between the changes during KRG 3.6 g versus placebo, using
an effect model; P < 0.001 compared with the control.

the body. Others reported that, based on metabolomic study on
mice treated with ginseng, ginseng cannot cause fire-heat syn-
drome in a reasonable dose, which could be used as a TCM and a
nutrient [22]. It seems that the results from these two studies were
controversial, and the matter of whether red ginseng causes fire-
ness is still far from conclusive. Because the evidence from clinical
trials is more direct and convincing, we conducted our study in a
Chinese population. In our study, we showed that KRG treatment
did not induce any increase in the fire-heat symptom score, and no
abnormalities were found in laboratory tests. This finding suggests
that KRG is relatively safe in people with deficiency syndrome
when it is used according to the manufacturer’s instructions.

The antifatigue effect of ginseng has been well demonstrated
from long-term clinical experience [32]. Studies have also proved
the effects of ginseng on fatigue in different in vivo studies, and the
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major active components are various ginsenosides, poly-
saccharides, and small-molecule oligopeptides [33—35]. A detailed
study [36] compared the antifatigue activity between the neutral
and acidic polysaccharides in an animal test and concluded that the
acidic polysaccharide is more potent than the neutral poly-
saccharide in terms of relieving fatigue. Besides various animal
studies, randomized, double-blind, placebo-controlled trials were
performed to investigate antifatigue effects of the ginseng extract.
The results showed that the extract treatment decreased fatigue
severity in a healthy population, while adverse effects were rare,
and the extract was generally well tolerated [37,38]. However, the
number of studies that have focused on exploring the antifatigue
effects of ginseng or red ginseng is very limited, especially in terms
of clinical trials. Our study is the first clinical study to provide
systematic evidence for the antifatigue properties of red ginseng in
people with deficiency syndrome. Our study indicates that symp-
toms related to fatigue were greatly improved after treatment with
KRG. The total effective rate was also significantly increased in the
KRG groups. This antifatigue effect of KRG may be due to its
chemical components. Although the categories and amounts of
some ginsenosides were changed during the process, the total
content of ginsenosides in red ginseng is not to be changed at all,
which maintains the balance of chemical materials [6]. Further-
more, the amount of acidic polysaccharides in red ginseng is three
times higher than that in white ginseng because of degradation of
sugar components in the processes of steaming and drying [6].
Here, we conclude that ginsenosides and a high amount of acidic
polysaccharides may play a crucial pharmacological role in the
antifatigue effect of KRG.

This study has several limitations. The first is that it included
only individuals with deficiency syndrome. In China, many people
take KRG regardless of their constitution. Therefore, because our
inclusion criteria restricted patients with deficiency syndrome, it is
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Fig. 5. Comparison of the TCM symptom score before and after KRG treatment within the group. Data are expressed as mean =+ standard deviation. The within-treatment difference
was analyzed by the paired t test; P < 0.05 compared before and after treatment with 1.8 g KRG. The within-treatment difference was analyzed by the paired t test; *P < 0.05 and
##p < 0,01 compared before and after treatment with 3.6 g KRG. KRG, Korean Red Ginseng; TCM, traditional Chinese medicine.
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Table 4
Between-group comparison of fatigue changes using the TCM symptom scale after
specified treatments

Variable Change Change Change Change

during Week during Week during Week during Week
1 2 3 4

Total TCM A —0.01£0.03 —0.07+0.05 —0.15+£0.10 —0.22+0.10
symptom B —0.06+0.04* —0.15+0.06> —0.27+0.12") —0.37+0.14"
score C —0.1£0.07Y —02+0.14> —0.33+0.17% -0.44+0.21%
Major A —0.02+0.03 —0.08+0.06 —0.17+0.11 —0.24+0.12
symptoms B —0.06+0.03" —0.17+0.04" —0.29+0.11 —0.40+0.14
C -0.11+0.08* -0.21+0.16 —0.35+022 —0.47+0.28

Secondary A 0.00+0.02 —0.06+0.04 —0.12+0.08 —0.19+0.07
symptoms B —0.05+0.05 —0.13+£0.09 —0.24+0.14 —0.33+0.15
C —0.08+0.06 —0.18+0.12 —0.31+0.09 —0.3940.08%

KRG, Korean Red Ginseng; TCM, traditional Chinese medicine.
Data are expressed as mean =+ standard deviation.
A: participants were given placebo 3.6 g/d;.B: participants were given KRG 1.8 g/d;
C: participants were given KRG 3.6 g/d.

1 For the difference between the changes during KRG 1.8 g versus placebo, using
an effect model; P < 0.05 compared with the control.

2) For the difference between the changes during KRG 1.8 g versus placebo, using
an effect model; P < 0.01 compared with the control.

3) For the difference between the changes during KRG 3.6 g versus placebo, using
an effect model; P < 0.05 compared with the control.

4 For the difference between the changes during KRG 3.6 g versus placebo, using
an effect model; P < 0.01 compared with the control.

difficult to generalize our results to all Chinese people. However,
according to the theory of TCM and the Chinese Pharmacopoeia
[13], red ginseng or ginseng is suitable only for people with defi-
ciency syndrome, and it is not recommended for use in people with
excess syndromes. Thus, it is reasonable for us to choose people
with deficiency syndrome as our study participants. The second
important limitation of our study is that we did not consider a
follow-up period; all of our measurements were conducted during
the 4 weeks of KRG treatment. However, our main objective is to
evaluate the safety of KRG in patients with deficiency syndrome,
rather than its effectiveness, and our results demonstrate a similar
fire symptom score during KRG treatment and placebo treatment.
Therefore, we suggest that the follow-up period will not signifi-
cantly affect our results or conclusions. However, it is clear that a
research design with a follow-up period will be required for further
evaluation of the safety of KRG.

As mentioned earlier, fireness is a special term used in TCM that
is usually based on the subjective judgment of clinicians, rather
than objective diagnostic parameters. At present, research on the
use of red ginseng for fireness is very limited. In summary, this
study was the first randomized, double-blind, placebo-controlled
clinical trial to examine the safety and efficacy of KRG in Chinese
patients with deficiency syndrome. Our study showed that there

Table 5

Evaluation of curative effect based on total integral symptom scores
Effectiveness evaluation' A B C

Case no. (%) Case no. (%) Case no. (%)

Ineffective rate 39 (69.6) 15 (25.0) 9 (15.5)
Effective rate 15 (26.8) 31(51.7) 29 (50.0)
Marked effective rate 1(1.8) 7 (11.7) 16 (27.6)
Curative effect rate 1(1.8) 7(11.7) 4(6.9)
Total effective rate 17 (304) 45 (75.0) 49 (84.5)

KRG, Korean Red Ginseng.
Marked effective: 70% < symptom score decreased by <95%; effective rate:
30% < symptom score decreased by <70%; ineffective: syndrome score decreased
by < 30%.
A: participants were given placebo 3.6 g/d; B: participants were given KRG 1.8 g/d;
C: participants were given KRG 3.6 g/d.

1 Curative effect rate: syndrome score decreased by > 95%.

was no safety concern with the consumption of KRG. In conclusion,
the results of our study suggest that KRG has the potential to
improve fatigue-related symptoms in people with deficiency syn-
drome. We believe this will be an important research study that
supports the future development of clinical trials involving KRG
treatment. For more comprehensive evaluation of its safety and
efficacy in the Chinese population, further study of KRG on Chinese
people with a larger sample size and longer treatment is required.
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