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A B S T R A C T

Objectives: Fatigue is a common problem in modern-day life. The aim of this study was to evaluate the effect of
Delphinium denudatum (Jadwar) on fatigue.
Methods: This study was a randomized double-blind placebo-controlled clinical trial between healthy normal
university students. In each group, participants were given one capsule of either WEACURE® (containing 500mg
of Jadwar root powder) or placebo for 15 consecutive days. Multidimensional Fatigue Inventory (MFI) ques-
tionnaire was used before and after the intervention to evaluate different aspects of fatigue.
Results: A total number of 64 participants completed the study. Data analysis showed decrease in the scores of all
five domains of fatigue in Jadwar group (13.31 ± 3.05–7.75 ± 2.66, 12.31 ± 3.55–7.63 ± 2.62,
12.22 ± 4.26–6.97 ± 2.06, 11.56 ± 4.21 to 7.28 ± 2.37, 12.91 ± 3.09–7.34 ± 2.13 in general fatigue,
physical fatigue, reduced activity, reduced motivation, and mental fatigue domains, respectively) which was
statistically significant (P value< 0.0001). This situation was significantly superior to the placebo group.
Prescribed dosage of WEACURE® capsule was well tolerated.
Conclusion: As a complementary tonic agent, Jadwar have a potential to reduce fatigue in normal population.
However, objective evaluation of its anti-fatigue effect should be further evaluated.

1. Introduction

Fatigue is a serious problem of modern societies. It is the feeling of
extreme tiredness or sleepiness resulting from high physical/mental
workload, disturbed sleep, or prolonged stressful state. Fatigue could be
either acute or chronic.1 Chronic Fatigue Syndrome (CFS), also known
as myalgic encephalomyelitis, is a long-term challenging disorder with
fluctuating symptoms including prolonged unexplained fatigue, mus-
culoskeletal pain, disturbed memory and cognition, headache, and poor
sleep.2,3

This relatively common condition is an inevitable consequence of
modern-day life, affecting all races and socioeconomic classes. CFS
prevalence rate varies 1.5–3% in the general population.3,4 It is esti-
mated that 836,000–2.5 million Americans have had CFS in 2015, most
of which remained undiagnosed.5 Depression and anxiety disorders
have a high prevalence rate amongst CFS patients, which in turn in-
creases the disease burden.6

CFS is heterogeneous in clinical presentations and there is no tool
for its diagnosis. It can be identified through having a history of fatigue
for at least 6 months by excluding other etiologies.7 Its pathogenesis is
not clearly understood although different infectious, endocrine, and
immunologic causes have been hypothesized.3,8

Although there is no treatment for CFS, cognitive behavioral
therapy and graded exercise have shown to be effective.9,10 CFS pa-
tients similar to those with chronic diseases of unknown etiology use
complementary and alternative medicines (CAM) since the conven-
tional treatments have not been beneficial. Some of these therapies
including Traditional Chines Medicine (TCM), qigong, and massage
therapy have shown to have positive effects.4,11

Herbal medicine is one of the most popular branches of CAM, used
for various ailments since the ancient times.12 Many herbs have been
used to treat fatigue in traditional and folkloric medicines.13 Studies
have revealed that some medicinal herbs such as ginseng,14 pumpkin15

and water hyssop16 can reduced fatigue symptoms. However, more
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investigations are warranted to provide sufficient evidence.
Delphinium denudatum Wall. (Ranunculaceae) is a medicinal herb

known as Jadwar in Iran, India and Pakistan.17 Its root has anti-
bacterial,18 antifungal,19 anticonvulsant,20,21 hepato-protective,22 an-
tioxidant,23 anxiolytic,24 analgesic,25 and morphine de-addiction26,27

properties. Regarding its toxicity, an animal study found LD50 of Del-
phinium denudatum at 16,100mg/kg.28

Jadwar also known as Mah-Parvin in Persian Medicine (PM), ac-
counts for numerous clinical effects including detoxification, pain relief,
and mental and physical reinforcement. It has also been introduced as
an aphrodisiac and tonic agent.17,29,30 However, many of its properties
have not been scientifically evaluated through clinical trials. The ob-
jective of this study was to evaluate the effect of Jadwar on fatigue in
adult normal population.

2. Materials and methods

2.1. Study design

This study was a randomized placebo-controlled clinical trial. It was
double-blinded as the participants and the investigators were unaware
of the group allocation. Participants were enrolled in two groups with
1:1 allocation ratio. No change was happened regarding the study
protocol until the end of trial.

2.2. Ethical considerations

The study was approved by the local Ethics Committee of AJA
University of Medical Science (ID: IR.AJAUMS.REC.1396.84). It was
also registered in the Iranian Registry of Clinical Trials (IRCT) (IRCT ID:
IRCT20130216012486N3). All the participants signed the written in-
formed consent form before their enrollment. We followed CONSORT
guideline in conducting this study.

2.3. Preparation of drug and placebo

We purchased WEACURE® (Habb-e-Jadwar) capsules manufactured
by Shefanegar Nazari pharmaceutical corporation, Qom, Iran. Each
capsule contains 500mg of Jadwar root powder. The WEACURE®
capsules were approved as Delphinium denudatum Wall. (family:
Ranunculaceae) in Herbarium Center at School of Pharmacy, Shiraz
University of Medical Sciences (Voucher no. PM1153). Placebo capsules
contained 500mg of starch powder manufactured by and purchased
from the same corporation.

2.4. Drug analysis

We measured total flavonoid content of the drug based on the
amount of quercetin. The acceptable concentration of 67 ± 0.5 μg/mg
of quercetin was detected using ultraviolet spectrophotometer. Weight
concentration of total flavonoid and total phenol was also 0.78%W/W
and 11.7%W/W, respectively. Moreover, high-performance liquid
chromatography (HPLC) method was applied to provide fingerprints of
the drug in three different wavelengths (Fig. 1). For this purpose,
Smartline model apparatus (Knauer, Germany) was used with the fol-
lowing features: Ultraviolet (UV) detector wavelengths: 254 nm,
300 nm, and 350 nm; injection volume: 20 μL; C18 column with
maintained temperature of 25 degrees Celsius; flow rate: 1 ml/min. For
sample preparation, maceration extraction method using methanol
(MeOH) 100% was applied. Then, we dissolved 2mg of dried extract in
2 milliliters of dimethyl sulfoxide (DMSO) yielded in final solution with
the concentration of 1mg/ml. A binary gradient elution system using
water and methanol solvents was applied as shown in Table 1.

2.5. Microbiologic tests

We carried out microbiological evaluations including Total Aerobic
Microbial Count (TAMC), Total combined Yeast and Mold Count
(TYMC), Staphylococcus aureus, Salmonella spp., Escherichia coli,
Pseudomonas aeruginosa, and Candida albicans. Cultures were prepared
in appropriate mediums e.g., Tryptic Soy Agar (TSA) for TAMC and
Sabouraud Dextrose Agar (SDA) for TYMC tests, and kept in incubator.
All of the results were acceptable based on the United States
Pharmacopeia 41 (USP 41) reference values.31

2.6. Inclusion and exclusion criteria

AJA University of Medical Science students who did not have any
acute or chronic disease (including diabetes, hypertension, hyperlipi-
demia, and hypothyroidism) based on the data gathered in the inter-
view and were willing to participate, signed the written informed
consent before the enrolment. They were also asked about the history of
any kind of allergic reaction to Jadwar. Students who were sensitive to
Jadwar or refused to participate were excluded.

2.7. Randomization, blinding and concealment of allocation

We used computer generated random numbers to make a list of two
groups (A and B sequences). Participants were allocated sequentially
based on the list. Researchers and participants were blinded to the al-
location until the end of study. To conceal group allocation, we used
similar containers and capsules in shape and color.

2.8. Intervention

Drug and placebo capsules were prescribed for 15 consecutive days.
Participants had to consume one capsule per day according to their
determined allocation group. They were followed during the study re-
garding proper usage of capsules.

2.9. Outcome measure

Persian version of Multidimensional Fatigue Inventory (MFI) ques-
tionnaire was used in this study. This self-report instrument consists of
20 statements (Table 2). MFI evaluates fatigue through five domains of
general, physical and mental fatigue as well as reduced activity and
motivation. Each domain has 4 statements scoring 1-5. Thus, summa-
tion of each domain score varies from at least 4 up to maximum of 20. It
is worth mentioning that higher scores indicate worse state of fatigue.
Three levels of fatigue were defined based on the total score: low
(20–40), moderate (40–60), and high (60≤ ). This questionnaire that
can be used for both patients and normal participants, was invented by
Smets et al.32 Reliability, validity, and internal consistency of its Per-
sian version was approved in a previous study.33

2.10. Statistical analysis

The statistical analysis was applied by R programming language
(version 3.3.1 for Windows) with deducer Graphical User Interface
(GUI) package. Wilcoxon signed-rank test, Wilcoxon rank-sum test, and
Chi-squared test were used for group comparison. P value less than 0.05
was considered to be statistically significant.

3. Results

3.1. Study flow

Out of 102 interviewed students, 80 were enrolled and 64 com-
pleted the study as shown in Fig. 2. Table 3 contrasts the baseline
characteristics in Jadwar and placebo groups. At the baseline,
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Fig. 1. HPLC fingerprints of Jadwar in three wavelengths of A) 254 nm, B) 300 nm, and C) 350 nm.
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demographic variables were not different between the two groups.
Despite random allocation, groups were mismatched in total score,
general fatigue, reduced activity, and mental fatigue domains of MFI. In
addition, these scores indicated worse condition for Jadwar group.

3.2. Multidimensional fatigue inventory (MFI) questionnaire

Data analysis revealed significant decrease in MFI domain scores in
the Jadwar group (P value<0.0001). However, no significant change
was seen in the placebo group except for reduced motivation domain
which had a significant increase (P value=0.03) (Fig. 3).

Moreover, we compared MFI score differences (Δ) between the
groups. The proposed intervention was found to be significantly su-
perior to the placebo in improving all MFI domains (P value<0.0001).
As it is shown in Fig. 4, all of the scores decreased [meaning im-
provement] in the Jadwar group while they increased in the placebo
group.

Participants tolerated the WEACURE® capsules and they did not
report any serious side effects.

4. Discussion

To the best of our knowledge, this is the first study to investigate the
effect of Delphinium denudatum (Jadwar) on fatigue in a human clinical
trial. According to our findings, this medicinal herb has a potential to be
used as a tonic agent with a protective effect against general fatigue.
Results of this research showed that 15-day supplementary consump-
tion of WEACURE® capsules (containing 500mg of Jadwar root
powder) can significantly improve the perception of healthy individuals
regarding their physical, mental, and emotional functionality. Such a
considerable subjective effect of Jadwar should be further evaluated on
the performance of different populations.

Delphinium denudatum possesses numerous active ingredients in-
cluding diterpenoid alkaloids (such as talatizidine, isotalatizidine,
condelphine, and denudatine), sterols (such as ß-sitosterol, stigmas-
terol, and campesterol), flavonoids, and fatty acids.23,34 Previous stu-
dies have revealed anti-fatigue potential of some of these chemical
compounds.

Reactive Oxygen Species (ROS) production is considered to have a
crucial role in pathophysiology of fatigue.35,36 Many researches have
focused on deleterious action of ROS and free radicals for discovering
anti-fatigue drugs. Studies have shown that antioxidants have beneficial
effects in chronic fatigue due to their radical scavenging properties.37

Moreover, an especial group of alkaloids i.e., marine indole alkaloids,
could be effective in reducing anxiety and depression.38 Other groups of
plant-derived alkaloids such as Actinidia arguta crude alkaloids have
shown to have anti-fatigue activities.39,40 Although other kinds of al-
kaloids have been found in Delphinium denudatum, it is worthy to in-
vestigate their possible anti-fatigue properties.

Antioxidant and anti-inflammatory effects are common features of
flavonoids. Previous investigations revealed that plant-derived flavo-
noids have anti-fatigue activity through different mechanisms such as
decreasing lactic acid production.41–43

Quercetin is a unique flavonoid content of Jadwar with various
therapeutic applications, which can promote performance and
health..44 This polyphenolic compound possesses antioxidant,45 anti-
inflammatory,46 anticancer,47 anti-aging,48 neuroprotective,49 ne-
phroprotective,50 and cardioprotective properties.51 It has an excep-
tional free radical scavenging activity52 which seems to play an im-
portant role in its anti-fatigue effect. Moreover, it has shown anti-
depressant and anxiolytic activities53,54 which can explain the positive
mental and emotional effects of Jadwar. Regarding the physical
strengthening property of Jadwar, it has been proven that quercetin
could increase the VO2max and endurance capacity.55 However, more
human trials regarding the clinical effects of quercetin are required to
rigorously confirm its properties.56

Fatty acids are other important ingredients of Jadwar. Previous
investigations have shown anti-fatigue effects of different fatty acids. A
placebo-controlled trial revealed that essential fatty acids can be used
as safe effective treatment for post‐viral fatigue.57 ω-3 and ω-6 fatty
acid intake has also shown to be effective in decreasing fatigue in breast
cancer survivors.58 Other studies have mentioned that polyunsaturated
fatty acids are involved in pathophysiology of CFS and could have a
therapeutic effect on fatigue.59,60 Both saturated and unsaturated fatty
acids which have been detected in Delphinium denudatum root17 could

Table 1
Binary gradient elusion system used in HPLC analysis.

Time (min) Flow rate (ml/
min)

Solvent A (Water)
(%)

Solvent B (Methanol) (%)

0 1 95 5
5 1 95 5
30 1 0 100
35 1 0 100
36 1 95 5
40 1 95 5

Table 2
Multidimensional Fatigue Inventory (MFI) questionnaire. For each statement, score 1 indicates full agreement and score 5 indicates complete disagreement. Other
situations are scored between 2-4. It is to be noticed that statements number 2, 5, 9, 10, 13, 14, 16, 17, 18, and 19 have to be scored reversely.
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be possibly another explain for anti-fatigue effect of Jadwar. However,
this hypothesis should be investigated in future studies.

Results of our study showed that 15-day consumption of Jadwar
(500mg per day) significantly reduced all MFI scores including general,
physical and mental fatigue as well as reduced activity and motivation.
Not only no significant improvement was seen in the placebo group, but
also reduced motivation domain was significantly worsened.
Considering total scores, the Jadwar group fatigue level significantly
decreased from high level (total score= 62.31 ± 15.87) to low level
(total score= 36.97 ± 9.44). However, placebo group remained in
moderate level of fatigue without any significant change. It is also
worth mentioning that although Jadwar group was worse at the

baseline, it dramatically improved after the intervention.
According to the abovementioned, some of the active ingredients of

Jadwar have shown anti-fatigue potentials. In addition to its efficacy,
Jadwar seems to be a safe herbal medicine; however, more evaluations
are needed in future studies. Moreover, as it has been proven that
quercetin has positive effects on anxiety and depression disorders,
Jadwar might also be beneficial for those psychiatric patients who
suffer from mental/physical fatigue.

4.1. Study limitations

One of the main limitations of this study was that we had only male
participants. Other limitations were the relatively small sample size and
having no follow up period. Some of the baseline MFI scores did not
matched in the groups, which might be due to the method of rando-
mization. In addition, although we used a standard questionnaire as a
subjective assessment, we did not benefit from objective outcome
measures which could help to evaluate the clinical effect of Jadwar on
functionality and find out the possible mechanisms of action.

5. Conclusions

In conclusion, this study showed anti- fatigue potential of
WEACURE® capsule containing Jadwar root powder. This natural pro-
duct significantly improved perception of the individuals regarding
their physical, mental, and emotional functionality. Further investiga-
tions with the objective evaluation of functionality, larger sample sizes,
and follow-up are recommended. Our suggestions for future experi-
mental studies are to consider objective outcome measures to explore
underlying mechanisms of action in addition to evaluating Jadwar ef-
ficacy in patients with chronic fatigue syndrome and other physical/
psychological ailments.

Fig. 2. The CONSORT chart of the study.

Table 3
Comparing Jadwar and placebo groups in baseline characteristics.

Jadwar Group
(n=32)

Placebo Group
(n= 32)

P-value

Age (years), Mean (± SD) 22.12 (± 2.32) 23.74 (± 5.83) 0.586
BMI (kg/m2), Mean (± SD) 22.06 (± 3.45) 24.36 (± 4.77) 0.164
Married, N (%) 3 (9.37) 8 (25) 0.098
Baseline MFI scores

General fatigue, Mean
(± SD)
Physical fatigue, Mean
(± SD)
Reduced activity, Mean
(± SD)
Reduced motivation, Mean
(± SD)
Mental fatigue, Mean (± SD)
Total score

13.31 (± 3.05)
12.31 (± 3.55)
12.22 (± 4.26)
11.56 (± 4.21)
12.91 (± 3.09)
62.31
(± 15.87)

11.37 (± 3.09)
11.16 (± 3.31)
10.31 (± 3.09)
9.91 (± 3.54)
11.12 (± 3.27)
53.87
(± 13.44)

0.014
0.13
0.048
0.104
0.035
0.021

BMI: Body Mass Index; MFI: Multidimensional Fatigue Inventory; SD: Standard
Deviation.
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