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Abstract: Purpose: To observe and evaluate the clinical efficacy of the Wisconsin ginseng (Panax quinquefolius) herbal 
botanical adjunctive treatment to improve Rheumatoid Arthritis (RA) fatigue. A secondary aim was to observe RA related 
biomarkers and evaluate the safety of the treatment. Methods: Eligible adult patients with RA were enrolled between September 
2019 and January 2020 at a multisite in a double-blind randomized trial with each intervention lasting 8 weeks with prescription 
medications, diet, and lifestyle kept constant. Interventions consisted of Wisconsin ginseng in doses of 3,000, or 6,000 mg/day or 
placebo given in twice daily dosing over 8 weeks. Primary endpoint outcome measures were changes from baseline at 4 and 8 
weeks utilizing the Visual analogue scale to evaluate fatigue severity (VAS-F) and Disease activity score 28-joint count 
erythrocyte sedimentation rate & C-reactive protein (DAS28 ESR & CRP), secondary objectives included The health assessment 
questionnaire disability index (HAQ-DI), Cyclic adenosine monophosphate (cAMP), and Cyclic guanosine monophosphate 
(cGMP). Safety parameters included complete blood count (CBC), liver, kidney and function. Results: A total of 17 individuals 
with well-controlled RA that complained of fatigue completed the study. The safety profiles were unaffected. Kruskal-Wallis test 
was used to compare the efficacy at 4 weeks and 8 weeks after treatment, there was no significant difference in efficacy between 
the groups 4 weeks after treatment (Z=2.914, P=0.233). After 8 weeks of treatment, there was a significant difference in efficacy 
between the groups (Z=6.753, P=0.034). Further pair comparison showed that the effect of the high-dose 6,000 mg/day group 
demonstrated greater efficacy than the control group (Z=6.325, P=0.01). Conclusions: Addition of Wisconsin ginseng to 
conventional therapy in RA with fatigue, thus warrants further investigation to guide the role of Wisconsin ginseng to improve 
fatigue associated with autoimmune disorders as an adjunct treatment. Trial registration: Chinese Clinical Trials Registry. 
Identifier: ChiCTR1900026257; Registration Date: 2019-09-28. 
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1. Introduction 
Rheumatoid arthritis (RA) is an autoimmune disorder that 

occurs in approximately 5 per 1000 people and can inevitably 
prompt severe joint damage and disability [1]. The disability 
rate of RA ranks high among the arthritic which occur in 
multiple-joint on the human body, and the incidence of this 
kind of arthritis is increasing year by year. The incidence of 
RA is occult, early diagnosis is difficult, and imaging 
manifestations occur comparatively late. At the point when 
RA is identified, the patients are usually at an advanced stage 
of this disease. RA would lead to multiple-joint dysfunction, 
disability, debilitating fatigue, lower quality of life, 
respiratory illness, cardiovascular disease and other 
comorbidities in patients not receiving intervention, fatigue 
being a common problem for patients with RA described as 
‘extreme and persistent tiredness, weakness or 
exhaustion—mental, physical or both [2-5]. The etiology of 
RA and associated fatigue is still ambiguous [6, 7]. 

The herbal botanical Wisconsin ginseng (Panax 
quinquefolius) also known as American ginseng listed in 
Appendix II of the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES) is a 
prominent Oriental Medicine tonic treatment in East Asian 
countries for over 1000 years [8]. In the USA Wisconsin 
ginseng is considered a Natural Product scientific area of 
The National Center for Complementary and Integrative 
Health (NCCIH). The NCCIH is 1 of the 27 institutes and 
centers that make up the National Institutes of Health (NIH) 
[9]. Wisconsin ginseng according to Oriental Medicine [10] 
philosophies treating RA of the identification pattern of qi 
and yin deficiency [11, 12]. by means of tonifying both qi 
and yin, cooling fire, calming the body and tranquilize the 
mind, through the aspect of entering the heart, kidney, and 
lung channels, standard dosage of 3-6g per day [13]. 
Oriental Medicine has a focus on assessing the 
effectiveness, feasibility and safety of herbal Botanicals in 
an effort to diversify non-pharmacological treatment and 
improve disease outcomes that are not generally considered 
part of conventional medicine. A systematic review of 
clinical trials of American and Asian ginseng as a treatment 
for fatigue reported that, although shown to be safe, may be 
viable treatments for fatigue in people with chronic illness. 
The biomedical pharmacological active compounds come 
from the chemical diversity of ginsenosides believed to act 
on the central nervous system and to have 
cortisol-modulating and antioxidant as well as 
anti-inflammatory properties [14]. 

Based on preclinical and clinical data we hypothesize 
Wisconsin ginseng ginsenosides Rb1, Rg1, Re, Rg3 and 
compound K could demonstrated positive health benefits, 
taken in the context of its use adjunct to usual therapy in adults 
with RA associated fatigue. To the best of our knowledge, this 
is the first 8 week randomized, double-blind clinical trial of 
assessing the efficacy of Wisconsin ginseng (Panax 
quinquefolius) as a therapy for RA associated fatigue. 

2. Materials and Method 
2.1. Study Design and Participants 

The study utilized a randomized, double-blind, 
placebo-controlled, and included two 8-week treatment arms 
vs a placebo arm at three centers in the People’s Republic of 
China (Xihu and Shaxia district in Hangzhou). Participants 
were recruited via advertisements in university bulletin boards 
and from patients already attending the Rheumatoid clinic at 
the Department of Rheumatism and Immunology, Zhejiang 
Provincial Hospital of Chinese Medicine. Inclusion criteria 
included: (1) RA patients between the ages of 18 and 70 years 
of age who satisfied the 2010 American College of 
Rheumatology/European League Against Rheumatism 
criteria; (2) History of RA related fatigue; (3) Oriental 
Medicine identification pattern of qi and yin deficiency. 
Exclusion criteria: (1) pregnant or nursing with the last 37 
months; (2) uncontrollable pain; (3) acute infection within the 
last 7 days; (4) received ginseng herbal treatment within the 
last 2 months; (5) received vaccinations within the last 7 days; 
(6) any laboratory test abnormalities; (7) Any known allergy 
to the ginseng herb; (8) any RA complications within the last 6 
months; 

The study received approval by a Zhejiang Chinese 
Medicine University academic review panel and the Zhejiang 
Provincial Hospital of Chinese Medicine ethics review board 
(2019-KL-068-02), all patients gave informed written consent 
before taking part in the study, research followed guidelines of 
the Declaration of Helsinki, and the study was registered with 
Chinese Clinical Trial Registry (ChiCTR) 
(ChiCTR1900026257). 

2.2. Randomization and Masking 

Two consecutive batches of Wisconsin ginseng and one 
batch of placebo were used for this study in a 1:1 ratio. 
Participants were to receive a placebo versus 3,000, or 6,000 
mg per day of Wisconsin ginseng. The entire daily milligrams 
dosing were partitioned into twice per day daily dosing to be 
taken in the morning and mid-afternoon with food. A placebo 
versus 3,000, or 6,000 mg per day of Wisconsin ginseng were 
assigned and a code from a computer-generated 
randomization list by block randomization (block size 3). The 
randomization was generated via an external statistician using 
computer-generated random number table list. All packages of 
Wisconsin ginseng and placebo were indistinguishably 
identical in appearance, with the code as the sole unique 
identifier. Each participant was assigned a sequential number 
according to their sequence of enrollment and received 
Wisconsin ginseng or placebo labelled with the same numbers. 
In this manner, participants were randomly assigned to receive 
Wisconsin ginseng or placebo in a 1:1 ratio. Investigators 
involved in randomization and masking did not participate in 
any other part of the trial. Allocation was masked from all 
participants, their guardians, and other different investigators. 

An individual otherwise not involved in the investigation 
performed the blinding. The statistician remained blinded to 
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the nature of study and treatment throughout all primary and 
secondary analyses. 

2.3. Procedures 

The Wisconsin ginseng root were fingerprinted utilizing 
trace elements, pesticides, and contaminants quality control 
by means of verified lab test reports which were 
independently certified authentic by The Ginseng Board of 
Wisconsin’s (GBW) (Wausau, WI, USA) third party certifier 
(1368222-0,�1361282-0,�1401137-0,�1364115-0,�1364505-0, 
1364508-01364511-0,� 1364524-01364528-0,� 1368247-0,�
1376048-0). All batches meet The United States Department 
of Agriculture (USDA) United States Standards for Grades of 
Cultivated Ginseng [15], safety tests standards of the USA 
Environmental Protection Agency (EPA) [16], and adhere to 
USA state, federal, and international conservation regulations 
of CITES. The Wisconsin ginseng root was also quality 
verified in The People's Republic of China (PRC) by the 
Zhejiang Institute For Food and Drug Control (ZIFDC) test 
report (JK20161507) results of confirmed ginsenosides Rb1 
1.93% (C54H92O23); Rg1 (C42H72O14) and Re (C48H82O18) 
1.89%. The herbal botanical Wisconsin ginseng intervention 
was purchased from a GBW licensed distributor in the 
People's Republic of China (PRC), consisted of pure grounded 
shaved chips of Wisconsin ginseng or a placebo matching 
packaged by Good Manufacturing Practices (GMP) and 
administered to patients with 500-mg opaque capsules. 

All randomized participants underwent baseline evaluation 
consisting of a physical examination, history, and laboratory 
testing. Participants attended the clinic for baseline evaluation 
on day 0 and then every 4 weeks for observation (week zero 
baseline, four, and eight of each treatment arm) throughout the 
duration of the 8 weeks intervention for a total of 3 visits. 
Laboratory, and clinical measurements, to assess efficacy and 
safety of study interventions, these observations were 
collected at each visit. Also at the beginning, middle and end 
of the study, participants were provided a symptoms diary to 
record adverse events (AEs) to report at each visit. 
Participants were encouraged to maintain their standard 
lifestyle and prescription medication regimen throughout the 
study. 

2.4. Endpoints 

The primary endpoint was defined as clinical remission: 
all main symptoms of experimental observation 
disappeared, being fatigued utilizing Visual analogue scale 
to evaluate fatigue severity (VAS-F) [17], joint functional 
activity returned to normal monitored by The health 
assessment questionnaire-disability index (HAQ-DI) and 
blood tests that show low levels of inflammation. The main 
experimental inflammation indicators (DAS28 ESR, CRP) 
[18] return to normal levels. Disease remission: 
DAS28<2.6 (Remission) Obvious effect: all symptoms 
disappeared or the symptoms mainly observed were 
eliminated, the basic function of joints was restored, and 
the patients could participate in normal work. Laboratory 

results were basically within normal levels. Low disease 
activity: DAS:≥2.6 but ≤3.2 (Significant effect) Effective: 
the main symptoms basically disappeared, the main joint 
function basically recovered or made significant progress, 
and the laboratory examination indicators significantly 
improved. Moderate disease activity: DAS>3.2 but ≤5.1. 
(No effect) None effective: No improvement in any aspect 
compared with before treatment. High disease activity: 
DAS28>5.1 (Invalid) Treatment invalid: Worsening of all 
symptoms and laboratory examination indicatorsǉGuiding 
Principles for Clinical Research of New Chinese MedicinesǊ 
[19, 20]. Secondary endpoints were HAQ-DI [21] is a 
self-completed questionnaire used as a comprehensive 
measure of functional disability in patients with a wide 
variety of rheumatic diseases, as our research main aim was 
to observe fatigue. The exploratory biomarker indicators 
monitored throughout the study were cyclic adenosine 
phosphate (cAMP) and cyclic guanosine phosphate 
(cGMP), which are important second messenger substances 
in cells, which is widely involved in the regulation of 
various physiological, biochemical reactions and cellular 
functions in cells. The safety factors observed were hepatic, 
renal functions, and AEs monitored from baseline day 0 to 
week 4, and 8 for the duration of treatment of all 
participants. 

2.5. Statistical Analysis 

SPSS20.0 software was used for statistical analysis, the 
measurement data from normal distribution are expressed by 
mean and standard deviation, comparison between groups 
using one-way analysis of variance (ANOVA). Measurement 
data not subject to normal distribution are expressed as 
median and percentile. Kruskal-Wallis test was used for 
comparison between groups, counting data is expressed in 
frequency and percentage, and Chi-square test was used for 
comparison between groups. 

Repeated measurement ANOVA was used for comparison 
of repeated measurement data between groups. P<0.05 was 
considered as the level of statistical significant. Statistical 
analyses were done by external, independent statisticians. 

2.6. Missing Data 

Our study began in September 2019 and in January 2020 
was discontinued due to the Global Public Health Emergency 
Coronavirus (COVID-19) pandemic leading to our sample 
size being quite small (N=17). 

3. Results 
3.1. Patient Enrollment and Withdrawal 

Of the participants that were invited to visit the clinic for a 
screening visit to be assessed for their eligibility criteria 
Thirty-five were identified and enrolled in the study from 
three different Rheumatology outpatient clinic sites, between 
September 2019 and January 2020. All analyses were based 
on data frozen on January 04, 2020. A CONSORT diagram is 
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shown as Figure 1. During the study period participants stated 
lack of time for completion of the study, fifteen participants 
dropped out during the first 4-week intervention phase. 
Reasons for attrition were: lost to follow up due to schedule 
conflicts. Three participants dropped out during the second 

8-week intervention phase. Reasons for attrition were: lost to 
follow up due to schedule conflicts. A total of 17 participants 
(1 man and 16 women), approximately forty-eight percent of 
the participants completed all study interventions. 

 
Figure 1. CONSORT diagram flow chart. 

3.2. Baseline Characteristics 

Fisher's Exact Test was used to compare the gender and 
course of disease among the three groups, one-way ANOVA 
was used to compare, VAS-F, DAS28 (ESR), DAS28 (CRP), 
HAQ-DI, cAMP, cGMP, and the age of participants in the 
three groups. Kruskal-Wallis test was used to compare RF and 

CCP of the three groups of samples, the baseline 
characteristics results of the completed study participants are 
presented in Table 1, there was no significant difference in the 
above indicators among the three groups (P>0.05), indicating 
comparable baseline among the three groups. 
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Table 1. Baseline characteristics of the participants. 

Characteristic Placebo (N=8) 3,000mg Ginseng (N=4) 6,000mg Ginseng (N=5) Statistic (!"/$/%) P 
Sex      Male 0 1 0 2.764 .235 
Female 8 3 5   Time since current RA diagnosis      <180 days 1 0 0 3.582 .794 
180-360 days 0 0 1   >360 days 7 4 4   Age 50.5±13.14 51.25±14.73 47.2±13.24 .126 .883 
RF 104.35 (69.95,728.35) 236.55 (64.85,828.1) 26.5 (21.8,57.6) 4.471 .107 
CCP 179.5 (95,200) 39 (15.5,129) 78 (5,200) 1.196 .550 
DAS28 (ESR) 5.28±0.94 5.09±1.26 5.09±1.14 .068 .934 
DAS28 (CRP) 4.33±0.8 4.22±0.94 3.99±0.72 .275 .763 
HAQ-DI 0.53±0.29 0.53±0.12 0.72±0.25 1.030 .382 
VAS-F (Energy) 42.63±16.76 37.75±12.74 33.6±19.68 .449 .647 
VAS-F (Fatigue) 56.97±16.77 62.59±12.59 68.23±18.68 .721 .504 
cAMP 158.23±22.39 155.33±14.23 157.58±15.28 .031 .969 
cGMP 7.44±1.6 7.17±1.73 6.65±1.69 .350 .710 

 

3.3. Impact of Wisconsin Ginseng on Fatigue 

Repeated measure ANOVA were used to compare VAS-F 
energy and fatigue of the three groups of participants at 
different endpoints, the results are shown in Table 2. The 
intervention and time interaction effect of the VAS-F energy 
point score were significant (F=32.018, P<0.001), Therefore, 
simple effect analysis was further conducted. The results of 
simple effect analysis show that without considering the 
treatment effect, there was no significant difference in VAS-F 
energy point scores at different endpoint times in the control 
group (P>0.05), there were significant differences in VAS-F 
energy point scores at different endpoints in the 3,000mg low 
dose and the 6,000mg high dose groups, further Pairwise 
comparison of energy point scores in the low dose and high 
dose groups showed increased VAS-F energy point scores, as 
treatment duration increased in time demonstration of a 
significant increase of point scores was observed; The results 
of simple effect analysis show that without considering the 
treatment effect, there was no significant difference in VAS-F 
energy point scores at week 4 endpoints after treatment within 
the three groups of participants, at week 8 endpoint after 
treatment, the VAS-F energy point score of the high dose 
group was significantly higher than that of the control group. 

The intervention and time interaction effect of the VAS-F 
fatigue point score were significant (F=77.23, P<0.001), 

Therefore, simple effect analysis was further conducted. The 
results of simple effect analysis show that without considering 
the treatment effect, there was no significant difference in 
VAS-F fatigue point scores at different endpoint times in the 
control group (P>0.05), there were significant differences in 
VAS-F fatigue point scores at different time points in the 
3,000mg low dose and the 6,000mg high dose groups, further 
Pairwise comparison of energy point scores in the low dose 
and high dose groups showed decrease of VAS-F fatigue point 
scores, as treatment duration increased in time demonstration 
of a significant decrease of point scores was observed; The 
results of simple effect analysis show that without considering 
the treatment effect, there was no significant difference in 
VAS-F fatigue point scores at week 4 endpoints after treatment 
within the three groups of participants, at week 8 endpoint 
after treatment, the VAS-F fatigue point score of the high dose 
group was significantly lower than that of the control group. 

The above results showed that VAS-F point scores in the 
control group showed no significant change with the duration 
of treatment, the VAS-F point scores of the low dose group 
and the high dose group demonstrated increased energy and 
decreased fatigue significantly with the increase of treatment 
duration, the intervention effect of the high dose group on 
VAS-F point scores was significantly better than that of the 
control group, there was no significant difference between the 
control group and the low dose group VAS-F point scores. 

Table 2. Comparison of fatigue changes using VAS-F after specified treatments. 

Variable Group Week 0 Week 4 Week 8 F P 

Energy 

Placebo 42.63±16.76 44.38±15.82 45±15.99 0.574 .577 
3,000mg Ginseng 37.75±12.74 47.75±12.74△ 57.75±12.74△■ 17.498 .000 
6,000mg Ginseng 33.6±19.68 50.2±12.7△ 68.4±8.91*△■ 68.336 .000 
F .449 .263 4.663   P .647 .772 .028   

Fatigue 

Placebo 56.97±16.77 56.44±16.35 56.97±15.96 .657 .535 
3,000mg Ginseng 62.59±12.59 52.59±12.59△ 42.59±12.59△■ 30.738 .000 
6,000mg Ginseng 68.23±18.68 50.23±14.7△ 32.23±11.11*△■ 124.490 .000 
F .721 .273 4.972   
P .504 .765 .023   

Note: * indicates significant difference compared with the control group, △ indicates significant difference compared with baseline, ■ indicates significant 
difference compared with week 4 endpoint. 
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3.4. Impact of Wisconsin Ginseng on Disease Activity 

Repeated measure ANOVA were used to compare DAS28 
(ESR) and DAS28 (CRP) of the three groups of participants at 
different endpoints, the results are shown in Table 3. The 
intervention and time interaction effect of the DAS28 (ESR) 
energy point score were significant (F=9.670,� P<0.001), 
therefore, simple effect analysis was further conducted. The 
results of simple effect analysis show that without considering 
the treatment effect, there was no significant difference in 
DAS28 (ESR) scores at different endpoint times in the control 
group (P>0.05), there were significant differences in DAS28 
(ESR) scores at different endpoints in the 3,000mg low dose 
and the 6,000mg high dose groups, further pairwise 
comparison of the low dose group at the week 8 endpoint after 
treatment DAS28 (ESR) scores was significantly lower than 
the initial baseline pre-treatment and week 4 endpoint after 
treatment,�DAS28 (ESR) scores of high dose group decreased 
significantly with the increase of treatment time; The results 
of simple effect analysis show that without considering the 
treatment effect, there was no significant difference in DAS28 
(ESR) scores at week 4 endpoints after treatment within the 
three groups of participants, at week 8 endpoints after 
treatment, the DAS28 (ESR) scores of the high dose group 
was significantly lower than that of the control group. 

The intervention and time interaction effect of the DAS28 
(CRP) scores were significant (F=8.741,�P<0.001), therefore, 
simple effect analysis was further conducted. The results of 

simple effect analysis show that without considering the 
treatment effect, there was no significant difference in DAS28 
(CRP) scores at different endpoint times in the control group 
(P>0.05), there were significant differences in DAS28 (CRP) 
scores at different endpoints in the 3,000mg low dose and the 
6,000mg high dose groups, further pairwise comparison of the 
low dose group at the week 8 endpoint after treatment DAS28 
(CRP) scores was significantly lower than the initial baseline 
pre-treatment and week 4 endpoint after treatment,�DAS28 
(CRP) scores of high dose group decreased significantly with 
the increase of treatment time; The results of simple effect 
analysis show that without considering the treatment effect, 
there was no significant difference in DAS28 (CRP) scores at 
week 4 endpoints after treatment within the three groups of 
participants, at week 8 endpoints after treatment, the DAS28 
(CRP) scores of the high dose group was significantly lower 
than that of the control group. 

The above results showed that DAS28 (ESR) and DAS28 
(CRP) scores in the control group showed no significant 
change with the duration of treatment, the ESR and CRP 
scores of the high dose group decreased significantly as the 
treatment duration increased, the intervention effect of the 
high dose group on DAS28 (ESR) and DAS28 (CRP) scores 
was significantly better than that of the control group, there 
was no significant difference between the control group and 
the low dose group DAS28 (ESR) and DAS28 (CRP) scores. 

Table 3. Comparison of RA disease activity changes using DAS28 after specified treatments. 

Variable Group Week 0 Week 4 Week 8 F P 

ESR (DAS28) 

Placebo 5.28±0.94 4.92±0.87 4.93±0.95 2.581 .114 
3,000mg Ginseng 5.09±1.26 4.69±0.89 4.11±0.85△■ 8.015 .005 
6,000mg Ginseng 5.09±1.14 3.88±0.96△ 3.22±0.79*△■ 31.151 .000 
F .068 2.104 5.746   P .934 .159 .015   

CRP (DAS28) 

Placebo 4.33±0.8 4.14±0.77 4.08±0.77 2.044 .169 
3,000mg Ginseng 4.22±0.94 3.92±0.89 3.38±0.67△■ 12.422 .001 
6,000mg Ginseng 3.99±0.72 3.26±0.82△ 2.7±0.76*△■ 33.214 .000 
F .275 1.821 5.404   
P .763 .198 .018   

Note: * indicates significant difference compared with the control group, △ indicates significant difference compared with baseline, ■ indicates significant 
difference compared with week 4 endpoint. 

3.5. Impacts of Wisconsin Ginseng on Functional Disability 
and Quality Of life 

Repeated measure ANOVA were used to compare HAQ-DI 
of the three groups of participants at different endpoints, the 
results are shown in Table 4. The intervention and time 
interaction effect of the HAQ-DI score were significant 
(F=16.78,�P<0.001), therefore, simple effect analysis was 
further conducted. The results of simple effect analysis show 
that without considering the treatment effect, there was no 
significant difference in HAQ-DI scores at different endpoint 
times in the control group (P>0.05), there were significant 
differences in HAQ-DI scores at different time points in the 
3,000mg low dose and the 6,000mg high dose groups, further 
Pairwise comparison of energy point scores in the low dose 

and high dose groups showed decrease of HAQ-DI scores, as 
treatment duration increased in time demonstration of a 
significant decrease of scores was observed; The results of 
simple effect analysis show that without considering the 
treatment effect, there was no significant difference in 
HAQ-DI scores between the three groups at baseline, week 4 
endpoints, and week 8 endpoints after treatment (P>0.05). 

The above results showed that HAQ-DI scores in the control 
group showed no significant change with the duration of 
treatment, the HAQ-DI scores of the low dose group and the 
high dose group demonstrated decrease functional disability 
significantly with the increase of treatment duration, the 
difference in the intervention effect of the three treatment arms 
on HAQ-DI did not reached a level of significant (P>0.05). 
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Table 4. Comparison of changes in functional disability using HAQ-DI after specified treatments. 

Variable Group Week 0 Week 4 Week 8 F P 

HAQ-DI 

Placebo 0.53±0.29 0.49±0.26 0.48±0.29 3.064 .081 
3,000mg Ginseng 0.53±0.12 0.45±0.12△ 0.35±0.11△■ 13.922 .001 
6,000mg Ginseng 0.72±0.25 0.54±0.24△ 0.37±0.18△■ 68.286 .000 
F 1.030 .172 .522   P .382 .844 .604   

Note: △ indicates significant difference compared with baseline, ■ indicates significant difference compared with week 4 endpoint. 

3.6. Impacts of Wisconsin Ginseng on Second Messengers 

Repeated measure ANOVA were used to compare cAMP 
nmol/L levels of the three groups of participants at different 
endpoints, the results are shown in Table 5. The intervention 
and time interaction effect of the cAMP score were significant 
(F=5.86,� P<0.001), therefore, simple effect analysis was 
further conducted. The results of simple effect analysis show 
that without considering the treatment effect, there was no 
significant difference in cAMP levels at different endpoint 
times in the control group (P>0.05), there were significant 
differences in cAMP levels at different time points in the 
3,000mg low dose and the 6,000mg high dose groups, further 
Pairwise comparison of nmol/L levels in the low dose and 

high dose groups showed decrease of cAMP levels, as 
treatment duration increased in time demonstration of a 
significant decrease of nmol/L levels was observed; The 
results of simple effect analysis show that without considering 
the treatment effect, there was no significant difference in 
cAMP levels between the three groups at baseline, week 4 
endpoints, and week 8 endpoints after treatment (P>0.05). 

The above results showed that cAMP levels in the control 
group showed no significant change with the duration of 
treatment, the cAMP levels of the low dose group and the high 
dose group demonstrated a decrease of second messengers 
significantly with the increase of treatment duration, the 
difference in the intervention effect of the three treatment arms 
on cAMP levels did not reached a level of significant (P>0.05). 

Table 5. Comparison of second messenger changes using cAMP after specified treatments. 

Variable Group Week 0 Week 4 Week 8 F P 

cAMP 

Placebo 156.98±25.66 153.55±22.68 154.01±30.2 0.560 0.599 
3,000mg Ginseng 155.33±14.23 150±12.87△ 140.41±13.79△■ 77.119 0.001 
6,000mg Ginseng 154.55±15.81 146.28±19.17△ 134.99±18.63△■ 29.497 0.001 
F 0.027 .141 .789   P 0.974 .869 .463   

Note: △ indicates significant difference compared with baseline, ■ indicates significant difference compared with week 4 endpoint. 

Repeated measure ANOVA were used to compare cGMP 
nmol/L levels of the three groups of participants at different 
endpoints, the results are shown in Table 6. The intervention 
and time interaction effect of the cGMP levels were not 
significant (F=3.058,�P<0.061), the effect of the treatment was 

not significant (F=0.624, P=0.552). 
The difference in the intervention effect of the three 

treatment arms on cGMP levels did not reached a level of 
significant (P>0.05). 

Table 6. Comparison of second messenger changes using cGMP after specified treatments. 

Variable Group Week 0 Week 4 Week 8 F P 

cGMP 
Placebo 7.36±1.71 7.01±1.49 6.67±1.33 

0.241 0.790 3,000mg Ginseng 7.17±1.73 6.71±1.42 5.41±1.28 
6,000mg Ginseng 7.03±1.7 6.37±1.24 4.84±0.79 

 

3.7. Comparison of Wisconsin Ginseng Efficacy 

Kruskal-Wallis test was used to compare the efficacy at 
weeks 4 and 8 endpoints after treatment. The results were 
shown in Table 7. There was no significant difference in 

efficacy between the groups at week 4 endpoints after treatment 
(Z=2.914, P=0.233), while there was a significant difference in 
efficacy between the groups at week 8 endpoint after the 
6,000mg high-dose group treatment (Z=6.753, P=0.034). 

Table 7. Comparison of efficacy at weeks 4 and 8 endpoints between the three specified treatments. 

Parameter Group Remission Significantly effective Effective Ineffective Z P 

Week 4 
Placebo 0 0 6 2 

2.914 0.233 3,000mg Ginseng 0 0 3 1 
6,000mg Ginseng 1 0 4 0 

Week 8 
Placebo 0 0 6 2 

6.753 0.034 3,000mg Ginseng 0 1 3 0 
6,000mg Ginseng 2 1 2 0 
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3.8. Safety 

There were no AEs reported also no difference in complete 
blood count (CBC), hepatic, and renal function parameters 
found within and between treatments. 

4. Discussion 
Despite extensive efforts and considerable expense, there is 

no known effective cure for RA and the fatigue associated 
leading low quality of life [22]. Past pharmacological studies 
affirmed that the primary active components of Panax 
quinquefolius are ginsenosides, polysaccharides, peptides, 
phytosterols, polyacetylenes and amino acids, which have 
shown to have a major influence on the non-specific immune 
system, specific immune system, cellular immunity and 
humoral immunity, enhancing immunity as an 
immunomodulator [23, 24, 8]. 

Oriental Medicine treatment focus aim is on tonifying the 
primordial qi and purging pathogenic factors by regulating the 
function of lung, and kidney which Wisconsin ginseng is an 
ideal herbal botanical candidate due its immunoregulation and 
immune substitution properties, with the function of tonifying 
qi and yin, tonifying the lung and the kidney [25]. To our 
knowledge, no published study has evaluated Wisconsin 
ginseng intervention for adult RA patients. The present study 
represents a double- blind randomized clinical trial (RCT), our 
goal was to determine efficacy with a secondary aim observe 
if the treatment was safe and well tolerated. The overall 
compliance suggests that there were no dosing-related 
problems across arms and that the standard dose was well 
tolerated as only 3 patients dropped out post 4 week treatment 
with no AEs reported which is consistent with past clinical 
trials unitizing Panax quinquefolius that demonstrated little to 
none toxicity and AEs [14, 26, 27]. We administered a dose of 
3g and 6g vs placebo, which is the recommended dosage range 
of Panax quinquefolius in Oriental Medicine [13]. 

The research data shows Wisconsin ginseng is effective 
against RA fatigue and inflammation at a dose of 3,000 
mg/day, however noteworthy significant effectiveness was 
shown at 6,000 mg/day appearing to increase energy, decrease 
fatigue, inflammation, functional disability, and secondary 
massagers more than did a placebo, as measured by 
questionnaire scales and biological observation biomarkers. 
The VAS-F [28] scale accesses energy and fatigue results of 
the study after baseline to week 8 demonstrated 3,000 mg/day 
trial patients energy had increased by 20% and fatigue 
decreased by 20% points, further at 6,000 mg/day trial patients 
energy had increased 34% and fatigue decreased by 36% 
points, the placebo group energy increased 2% and fatigue 
demonstrated decrease 0% points. HAQ-DI [29] results at 
6,000 mg/day demonstrated the most improvement. All 
participants at baseline had HAQ-DI scores from 0 to 1 which 
is mild difficulties to moderate disability. After week 8 of 
treatment all treatment arms remained between 0 and 1 which 
was consistent throughout the study. The exploratory cAMP 

and cGMP secondary massagers results of the study after 
baseline to week 8 demonstrated 6,000 mg/day decreased 
levels cAMP 19% nmol/L and cGMP 2% nmol/L decrease, 
results were clinically insignificancy for other treatment arms. 
It is curious that the participants of all treatment arms baseline 
DAS28 [30] ESR values were near high disease activity and 
CRP values were moderate disease severity activity of RA. 
DAS28 values respectively the 3,000 mg/day treatment arm 
results by week 8 showed a decrease by ESR 0.98 and CRP 
0.84 points which is a moderate improvement. At 6,000 
mg/day treatment arm results by week 8 showed a decrease by 
ESR 1.87% and CRP 1.29% points which is a good 
improvement. By contrast the placebo results by week 8 
showed a decrease by ESR 0.35 and CRP 0.25 points which is 
no improvement. Clinically meaningful results may not be 
realized until 2 months after starting the high does Wisconsin 
ginseng with comparative difference between the groups had 
statistical significance (P<0.01). 

Given the exploratory nature of the study, The mechanisms 
by means which Wisconsin ginseng applies pharmacological 
effect on RA are not known. In spite of the uncertainty 
encompassing the etiology of rheumatic diseases, chronic 
inflammation and autoimmunity are regarded to play critical 
roles in both the prevalence and progression of rheumatic 
diseases. Ginsengs ginsenosides demonstrate, anti-fatigue, 
anti-inflammatory, and immunostimulatory properties in 
preclinical data. Hence Wisconsin ginseng may have a 
curative effect on the pathogenesis of rheumatic diseases [31, 
32]. Albeit little is known regarding the pathophysiology of 
RA associated fatigue, Substantial objective evidence 
promoting that ginseng may be effective for ameliorative 
fatigue in chronic illness derived from preclinical and clinical 
data. The active compounds of Wisconsin ginseng are 
conceived to demonstrate curative action on the central 
nervous system, antioxidant, and anti-inflammatory properties, 
as well as cortisol-modulating effects. Researchers 
rationalization for Panax quinquefolius as a curative potential 
treatment for fatigue associated with chronic illness is 
grounding in these past findings [14]. 

The molecular mechanism by which Rg1 and Rb1 regulate 
immune function can regulate intracellular secondary 
messengers cGMP and cAMP levels [33, 34]. Wisconsin 
ginseng ginsenosides reduced secondary messenger cAMP 
levels which can inhibit the release of central 
neurotransmitters and promote the release of dopamine [35]. 
The Yin and Yang theory is opposite and interrelated process 
of Yang eliminating Yin which is correlated with increased 
cAMP levels. Wisconsin Ginseng ginsenosides may be the 
contributing factor for revived the Yin and demonstrated 
restoration towards the relative balance of Yin and Yang 
thereby reducing fatigue and inflammation in RA patients of 
the identification pattern of qi and yin deficiency. 

Panax quinquefolius is a herbal botanical that demonstrated 
through many studies to be beneficial for chronic illness 
notably fatigue relief. The ginsenoside Rb1 is a major 
constituent of both American ginseng and Asian ginseng. 
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Ginsengs are more often than not administered orally similar 
to many other herbal botanical medicines. Once ingested by 
the gut, ginsenoside Rb1 main metabolic pathway is through 
degraded by intestinal microbiota after which stepwise 
transformed into compound K [36, 37]. Compound K 
metabolite of Rb1 is absorbed into the systemic circulation 
thereby exerting unique biofunctions [38, 39]. Numerous 
earlier investigations have exhibited the curative properties of 
ginseng ginsenosides effects for RA pathogenesis. Protective 
joint effects of compound K on RA pathogenesis were 
examined in prior vitro studies. Previous analysis reveal 
compound K considerably diminished the production of 
matrix metalloproteinases (MMPs). MMPs regulate varied 
aspects of inflammation and immunity as identified by 
researchers in MMP biology. MMP-1 is a collagenases and 
MMP-3 is a stromelysins both are part of the one of the most 
commonly used groupings MMPs. MMP-1 and MMP-3 which 
can cleave extracellular matrix components as well as activate 
other MMPs in RA patients. Compound K reduced production 
induced by cytokines, which stimulate cells such as fibroblasts 
and osteoblasts, and can cause indirect tissue damage and RA 
fibroblast-like synoviocytes which was achieved by inhibiting 
janus kinase and extracellular signal-regulated kinase 
signaling pathways [40]. Previous preclinical data of the 
impact of ginseng ginsenosides Rb1 on RA pathogenesis was 
reviewed. The exploratory data suggested that Rb1 reduced 
cell infiltration and cartilage destruction in the arthritic joint in 
the RA animal model reviewed, resulting in significant 
decrease in TNF-α expression. Based on this and other 
preclinical data of Rb1 which is a major ginsenoside in Panax 
quinquefolius we were encouraged that the use in treatment of 
RA patients could lead curative results in a clinical trial setting 
[41]. 

This study has several limitations. A small sample size due 
to a high attrition rate and the emergence of a global health 
emergency may be a factor. Lower than anticipated sample 
size might have led to a type II error. It was not possible to 
fully control other potential medical causes of fatigue. 
Additionally, fatigue responses are subject to placebo 
responses. therefore, some changes in the reported severity of 
fatigue could have been the result of a placebo effect. 

The source of Wisconsin ginseng was well controlled tested 
by multiple laboratories including the China Food and Drug 
Administration (CFDA). Despite Panax quinquefolius not 
being a regulated drug by the Food and Drug Administration 
(FDA) in the USA there is rigorous EPA and USDA 
regulations, but there is a likelihood of minor variable 
proportions of core ginsenosides in different crops from the 
same region, but major variable proportions of grown in other 
nations. The cultivation and extraction technology of Panax 
quinquefolius also the natural growing environment 
conditions may contribute to the decrease of ginsenosides a 
variability in efficacy and potentially in safety across batches 
from nations outside the USA [42, 44] which may result in just 
as high of a variability in efficacy and potentially in safety 
across batches. 

5. Conclusion 
This study was the first randomized clinical trial (RCT) 

with real-world RA patients and suggests that Wisconsin 
ginseng treatment is a safe alternative for many RA patients. 
Previous studies demonstrate the herbal botanical Wisconsin 
ginseng can decrease fatigue and is relatively nontoxic, 
inexpensive natural product with broad complementary and 
integrative health medicinal as well as biomedical 
pharmacological activities. 

In conclusion, the present, very preliminary, data 
suggesting that these results of the concurrent use of 
Wisconsin ginseng administered as an adjunct to conventional 
RA treatment might be considered as a safe and valuable 
complimentary, add-on therapy for the management RA and 
associated fatigue also did generate favorable effects on 
inflammation levels. It would be reasonable to consider 
further investigation with larger sample sizes will be required 
to adequately address the effectiveness of Wisconsin ginseng 
in improving the fatigue symptoms of RA patients. 
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