
lable at ScienceDirect

Journal of Traditional and Complementary Medicine 12 (2022) 529e535
Contents lists avai
Journal of Traditional and Complementary Medicine

journal homepage: http: / /www.elsevier .com/locate/ j tcme
Efficacy of Jawarish Shahi a herbal formulation in irritable bowel
syndrome: An open-labeled single-arm clinical trial

Shehanshah Wali Moazzam a, Abdul Mobeen b, *, Mansoor Ahmad Siddiqui c

a Dept. of Moalajat, Hakeem Rais Unani Medical College and Hospital, Sambhal, Uttar Pardesh, India
b Dept. of Moalajat, National Institute of Unani Medicine, Bangalore, 560091, India
c Dept. of Moalajat, National Institute of Unani Medicine, Bangalore, 560091, India
a r t i c l e i n f o

Article history:
Received 22 January 2022
Received in revised form
5 April 2022
Accepted 18 April 2022
Available online 22 April 2022

Keywords:
Irritable bowel syndrome
Unani medicine
Jawarish shahi
IBS severity Scoring scale
* Corresponding author. Dept of Moalajat (Medicine
Medicine, Bangalore, 560091, India.

E-mail addresses: me8nium@gmail.com,
(A. Mobeen).

Peer review under responsibility of The Center
National Taiwan University.

https://doi.org/10.1016/j.jtcme.2022.04.004
2225-4110/© 2022 Center for Food and Biomolecules,
BY-NC-ND license (http://creativecommons.org/licens
a b s t r a c t

Background and aim: Irritable bowel syndrome (IBS) is one of the most common gastrointestinal dis-
orders characterized by chronic recurrent abdominal pain related to a change in bowel habit or defe-
cation frequency and commonly accompanied by anxiety and depression affecting about 10% population
globally. Jawarish Shahi (JS) is a special dosage form prepared for gastrointestinal disorders in Unani
medicine containing Phyllanthus emblica L., Terminalia chebula Retz., Coriandrum sativum L., Elettaria
cardamomum (L.) Maton and Salix caprea L. Considering the antioxidant, immunomodulatory, anti-
spasmodic analgesic, antidiarrheal, antisecretory, laxative, anti-inflammatory, anxiolytic, and antide-
pressant properties, the present study was aimed to evaluate the efficacy of JS in IBS.
Experimental procedure: This single-arm open-labeled clinical trial was conducted on 26 male and female
patients of IBS according to Rome IV criteria, aged 18e50 years with moderate symptoms. JS was given
7 g orally twice a day after meal with water for 45 days. IBS Severity Scoring Scale (IBS-SSS) was used for
efficacy outcomes and the difference was analyzed from baseline to the subsequent follow-ups.
Results: Data analysis of subsequent followup showed a significant decrease in IBS-SSS scores except for
2nd followup, scores decreased from 229.50 ± 75.91 to 203.12 ± 71.71 (p < 0.1018), 150.61 ± 55.32
(p < 0.0001), and 123.76 ± 54.81 (p < 0.0001) at 0, 15th, 30th, 45th day of follow up respectively.
Conclusion: The present study revealed that JS is safe and effective in reducing the overall symptoms of
IBS in respect to its severity and impact on quality of life and can be used as an alternate as well as a
complementary treatment in IBS.
© 2022 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan 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

Irritable bowel syndrome (IBS) is a chronic, relapsing, and
sometimes disabling disorder of gut-brain interactions, character-
ized by abdominal pain or discomfort and accompanied by altered
bowel habits (constipation, diarrhea, or alternating constipation
and diarrhea) often coupled with abdominal bloating in the
absence of detectable structural pathology.1e4 IBS has a strong
impact on health-related quality of life, with its consequences in
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reduced work productivity, increased absenteeism, and elevated
health care use and costs.5 IBS has been estimated to be the cause of
between 8.5 and 21.6 days off work per year, while the chronicity of
IBS symptoms leads to increased use of secondary health care
services with health care costs of up to 4.1 billion Euros per year in
Germany.6 It affects roughly about 10%e20% (Globally) of the
general population with a female predominance and the majority
of patients being diagnosed in primary care. The highest occurrence
was recorded in South America at 21% and the lowest rate reported
in South Asia at 7%.7e10 In Asia, the reported prevalence is in the
range of 1e10%. While in India, the prevalence of IBS ranges from
4.2 to 7.5% with a high prevalence among men.11,12

The etiopathogenesis of IBS is not fully understood, neverthe-
less, many factors have been suggested to be involved in the
pathogenesis of IBS, such as brain-gut-axis defects, abnormal gut
flora, visceral hypersensitivity, dysfunctions in colonic motility, a
tion and hosting by Elsevier Taiwan LLC. This is an open access article under the CC
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disorder in serotonin secretion, bile acid malabsorption, psycho-
logical disorders, genetic, altered immune response and environ-
mental factors depending on the individual.13 Based on Rome-IV
criteria, IBS is categorized according to the predominant disorder
in bowel habits into four subtypes as diarrhea predominant (IBS-D),
constipated predominant (IBSeC), mixed symptoms of diarrhea
and constipation (IBS-M), and last one an unclassified (IBSeU).14.

The management of IBS is challenging due to the complex na-
ture and uncertain pathophysiology of the disease.7 Although the
conventional modalities of treatments produce favorable outcomes
but still there have been reported side effects.15 Loperamide has
been found to be efficacious for multiple symptoms of IBS in per-
sons with all types of IBS. however, common adverse effects of
loperamide observed in the general population included nausea,
cramping, and constipation,16 while antispasmodic like dicyclo-
mine cause drowsiness, dry mouth, blurred vision, inability to
urinate in long term use. Antispasmodics are relatively safe, but one
should be aware of the potential anticholinergic side effects and
contraindications. The anticholinergic side effects include con-
stipation, dry mouth, visual disturbances, and urinary retention in
long term use.16,17

In Unani medicine various renowned physicians and philoso-
phers have described gastrointestinal disorders and discussed in
detail in their treatise, they have described diseased conditions like
“Zalaq-ul-Am'aa, Is'hal dimagi, Zaheer kazib and Qabz which are
similar to the symptoms of IBS.18 Various single as well as com-
pound herbal pharmacopeial formulations are mentioned and have
been prescribed which are still in use in different regions by the
physicians of Unani medicine for the management of these disease
conditions.18,19 Jawarish Shahi (JS) is one of the polyherbal formu-
lations specially prepared for gastrointestinal disorders and IBS-like
conditions in Unani Medicine. The Arabic term Jawarish is derived
from the Persian word “Gowarish” which means digestion. It is a
semisolid traditional pharmaceutical dosage form in which in-
gredients are powdered in coarse particle size to ensure a longer
stay in the stomach and serve as a slow gastric tonic and digestive
medication. Based on the ingredients Jawarish has various gastro-
intestinal therapeutic effects such as stomach tonic, digestive,
carminative, laxative, astringent, visceral analgesic, anti-
hemorrhoid, antiemetic, emetic, anti-reflux, and anti-colic, more-
over, some of them possess cardiac, brain liver tonic, aphrodisiac
and analgesic effects. JS contains the following ingredients (as
shown in Table 1.) such as Murabba Halela, (Terminalia chebula
Retz.) Murabba Amla, (Phyllanthus emblica L.), Heel Khurd (Elettaria
cardamomum (L.) Maton), Kishneez (Coriandrum sativum L.), Arqe
Bedmushk (Salix caprea L.), which possess major properties of
Muqawwimeda (stomachic), Muqawwi ama (intestinal tonic) Kasir-
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e-riyah (carminative), Muhallil (resolvent), Musakkin-e-alam (anal-
gesic), and Qabiz (astringent).19,20

The herbs like Phyllanthus emblica L. and Coriandrum sativum
L.of JS have been researched widely for their phytochemical and
pharmacological properties in different biomedical studies. The
biomedical studies and diverse clinical use of different herbs of JS
validate the traditional use of JS in different gastrointestinal dis-
orders. Elettaria cardamomum (L.) Maton and Phyllanthus emblica L.
have been widely researched and reported to have gastro-
protective activity21,22 Phyllanthus emblica L reported to have
antioxidant, immunomodulatory, analgesic, cytoprotective, anti-
tussive, antidiarrheal, antisecretory, and spasmolytic activities.22,23

Coriandrum sativum is reported to have anti-inflammatory and
anti-colitis activities when on acetic acid-induced colitis in rats was
demonstrated in an experimental model of acute colitis.24 Elettaria
cardamomum (L.) Maton and Coriandrum sativum L. possess anal-
gesic and antispasmodic activity, antioxidant activity.25,26 Termi-
nalia chebula Retz. Fructus possesses significant antidiarrhoeal
activity due to inhibiting the gastrointestinal propulsion and fluid
secretion.27 Phyllanthus emblica L, Terminalia chebula Retz., Elettaria
cardamomum (L.) Maton, Coriandrum sativum L. and Salix caprea L.
are also reported to possess anxiolytic activity, antidepressant ac-
tivity, sedative-hypnotic activity, and antioxidant activity.27e31

Therefore given the above facts and considering the phytochem-
ical and biomedical reports the present study was aimed to eval-
uate the efficacy of JS in irritable bowel syndrome on modern
scientific parameters.

2. Material and methods

2.1. Study design and setting

The current study was a single-arm open labeled with pre and
post-analysis clinical trial design. The trial was carried out in the
Hospital of the National Institute of Unani Medicine, Bengaluru
from Oct 2020 to March 2021.

2.2. Ethical considerations

The study protocol was in compliance with the Declaration of
Helsinki and standards provided by the International Committee on
Harmonization of Good Clinical Practice (ICH-GCP) guidelines.
Before the commencement of the trial, the study protocol was
submitted to the institutional ethical committee (IEC number;
NIUM/IEC/2018-19/002/Moal/02Dated: 21-03-2019) of NIUM,
Bengaluru, and approved. The trial was registered prospectively by
the Clinical Trial Registry under clinical trial registration number-



Table-1
The composition of Jawarish Shahi was used in this trial.

Unani Name Botanical name Family Part used Weight

Murabba Aamla Phyllanthus emblica L. Euphorbiaceae Fruit 4 nos.
Murabba Halela Terminalia chebula Retz. Combretaceae. Fruit 5 nos.
Kishneez Coriandrum sativum L. Umbelliferae Fruit/Seed 12 gms
Heel Khurd Elettaria cardamomum (L.) Maton Zingiberaceae Fruid/Seed 03 gms
Arq Bedmushk Salix caprea L. Salicaceae. Leaves Q.S.
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CTRI/2020/03/023790. All the participants were explained about
the study and provided verbal and written informed consent forms,
after getting their signed written informed consent they were
enrolled in the study.

2.3. Sample size

With a probability of 95%, error rate of 5% (a ¼ 0.05) and power
of 80%, the sample size estimated as, N ¼ (Za) 2 s 2/d2, [where
Za ¼ normal deviate for one tailed hypothesis, s ¼ standard devi-
ation, d ¼ difference of means]32 which gives a sample of 24 sub-
jects, if the allowance of 10% for missing, losses to follow-up,
withdrawals is assumed, then the corrected sample came as 26.
Mean and standard deviation obtained from the previous study.33

2.4. Inclusion criteria

Clinically diagnosed patients of IBS according to the Rome-IV
criteria were included.34

Patients of either sex in the age group of 18e50 years. Patients
who have agreed to sign the written informed consent and follow
the protocol.

2.5. Exclusion criteria

1. Patients suffering from systemic illnesses like Hypertension,
Diabetes Mellitus, Malignancy, Liver or Kidney dysfunction. 2. Pa-
tients suffering from IBD (Ulcerative colitis, Crohn's disease),
Amoebic dysentery, Intestinal tuberculosis, or Intestinal obstruc-
tion. 3. Patients below 18 and above 50 years. 4. Pregnant and
lactating women. 5. Patients with laboratory abnormalities with
hemoglobin<9 g/dl, AST & ALT>120 IU/L, serum creatinine>1.5 mg/
dl, occult blood in stool, and increased CRP were among the
exclusion criteria.

2.5.1. Herbal drug (Jawarish-Shahi) preparation and administration
JS is prepared as per the goodmanufacturing practice guidelines

of the Pharmacopeia of Unani Medicine. The stepwise method is as
follows: First, Murabba Amla and Murabba halela is prepared
separately. Murabba, or Preserver: a special preparation of fruits
preserved in sugar/honey to make available in odd season and re-
mains beneficial after a long time also. The taste of fruit may be
improved from this process also. Fresh fruits of Amla (Phyllanthus
emblica L.) and Haleela (Terminalia chebula Retz. fruit) are boiled
separately inwater till these become soft, fruits are taken out of the
water and dried. A Qiwam (basic solution of particular consistency)
of sugar solution is prepared and fruits are kept in solution. On the
second day the Qiwam is boiled up to a desired consistency of so-
lution to become Jawarish. After that Murabba Amla and Murabba
halela Kishneez (Coriandrum sativum L.), Elaichi Khurd, (Elettaria
cardamomum (L.) Maton) are mashed and ground in Arq- Bed
Mushk (Salix caprea L. distillate) in the required quantity, after that
the preparation is kept in a pot and water and white sugar are
added in it and finally heated on a flame to make a Qiwam of
Jawarish. The preparation is ready to serve and stored in an airtight
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container.19,20

In this study we used the test drug Jawarish-Shahi (JS) manu-
factured by Hamdard Laboratories (Unani pharmaceutical com-
pany) New Delhi, India, that was purchased from a retail outlet in
Bengaluru. The patients were given “JS” as a test drug in a fixed
dose of 7 g orally twice a day after meal with water for 45 days.19,20

The patients were not allowed to take any other concomitant
medication/treatment that might influence the research
throughout the study.

2.6. Study outcome measure; IBS Severity Scoring Scale (IBS-SSS)

The IBS-SSS is a 5-question survey that asks the severity of
abdominal pain, frequency of abdominal pain, severity of abdom-
inal distention, dissatisfaction with bowel habits, and interference
with quality of life over the past 10 days. Subjects respond to each
question on a 100-point visual analog scale. Scores on the IBS-SSS
can range from 0 to 500 with higher scores indicating more se-
vere symptoms. Subjects can be categorized as having mild
(75e175), moderate (175e300), or severe (>300) IBS. A decrease of
50 points is associated with a clinically meaningful improve-
ment.35,36 A European study found that greater symptom severity
in IBS outpatients, when measured by the IBS-SSS, was associated
with poorer Quality of life and IBS-SSS could be used for selecting
symptomatic patients for clinical trials and for measuring response
to treatment.37

2.7. Safety assessment: safety, tolerability and adverse event
monitoring

All the patients were followed and clinically assessed weekly
and were closely monitored for any suspicious events during the
treatment phases of the trial. The participants were encouraged to
report any symptoms and discomfort, even unusual ones. After
giving proper information and explanation about investigations
blood tests were taken for complete blood count, aspartate
aminotransferase, alanine aminotransferase, blood urea, and
creatinine and checked at baseline and after the trial was
completed.

2.8. Study duration and follow-up

All the patients were enrolled in the study were asked to visit
NIUM Hospital OPD for proper follow-up at every 15th day (0, 15th,
30th, 45th day) and they were clinically assessed at every visit
during the study. IBS-SSS scores were recorded at each visit and
laboratory investigations were done at baseline and after treat-
ment. Failure to follow protocol therapy, non-compliance and
adverse reaction to the intervention was considered to be with-
drawn criteria.

2.9. Statistical methods for analysis

The Statistical software, namely SPSS 25.0, and R environment
ver.3.2.2 and were used for the analysis of the data and Microsoft



S.W. Moazzam, A. Mobeen and M.A. Siddiqui Journal of Traditional and Complementary Medicine 12 (2022) 529e535
Word and Excel have been used to generate graphs, tables, mean,
etc. Results on continuous measurements are presented on
Mean ± SD (Min-Max) and results on categorical measurements are
presented in Number (%). Significance is assessed at a 5% level of
significance. Paired proportion test has been used to find the sig-
nificance of proportion in paired data. A smaller percentage of
improvement becomes significant at the lower tail compared to the
higher tail.

3. Results

3.1. Patients at baseline

The baseline characteristic of the patients is mentioned in
Table 2. Out of 26 patients, there were 3 females and 23 males with
a mean age of 32.26þ 7.06 years withmoderate disease severity. 26
patients were included in the study, Fig. 1 shows the disposition
and the flow of the patients through the study. 22 (85%) patients
completed the study, and 4 (15%) patients were lost to follow-up.
Statistical analysis was done on an intention to treat (ITT) basis
using the last observation carried forward method (LOCF).

3.2. Efficacy outcomes

Significant changes were observed in efficacy outcomes when
analyzed from baseline, subsequent follow-up and at end of the
treatment. The disease severity scores as evaluated by the IBS-SSS
at subsequent visits are summarized in Table 3. The observed
mean ± SD score of IBS-SSS decreased from 229.50 ± 75.91 to
203.12 ± 71.71 (p < 0.1018), 150.61 ± 55.32 (p < 0.0001), and
123.76 ± 54.81 (p < 0.0001), at 0, 15th, 30th, 45th day, which was
found moderately significant at first follow up, whereas, at second
and third followup, it was highly significant.

3.3. Safety evaluation

The patients were well-followed-up and clinically assessed
during the study period, no adverse events were reported and the
drug was well tolerated. No anaphylactic episodes or other major
imbalances in any system organ affected by adverse events were
reported during the study period. The evaluations of markers of
liver and kidney functions (Table 4.) were all within the normal
range when analyzed from baseline and end of the study.

4. Discussion

The results of the present study demonstrated that the JS
Table-2
Baseline characteristic details of patients.

Age in years (mean þ SD)

Gender Female/Male
Religion Hindu/Muslim
Marital Status Married/Unmarried
Diet Mixed diet/Vegetarians
Lifestyle Status Moderate

Sedentary
Strenuous

Addiction Tea
Smoking
Alcohol

Region Urban
Rural

Psychological disorders Anxiety
Depression
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treatment significantly reduced IBS-SSS scores (p < 0.0001) from
moderate at baseline (229.50 ± 75.91) to mild (123.76 ± 54.81) on
45th day. The decreasing trend in IBS-SSS scores implied that the
symptoms of IBS, including pain, distention, bowel habit and
interfering with patient life in general (Negative impact on the
quality of life) could be controlled by the JS treatment. The bene-
ficial pharmacological actions of JS and its ingredients such as
Muqawwi meda (stomachic), Muhallil (resolvent), Musakkin-e-
alam (Analgesic) helps to reduce the severity of pain and regulate
the bowel movements.19

Recent evidences suggest that a subset of IBS patients demon-
strated altered mucosal immune function and low-grade inflam-
mation. One potential mechanism behind the observed effect could
be the anti-inflammatory and gastric mucosal protective effect of
Elettaria cardamomum (L.) Maton, and Coriandrum sativum
Linn.25,26 The gastroprotective effect of these ingredients might be
related to the free-radical scavenging property of different antiox-
idant constituents such as linalool, flavonoids, coumarins, cate-
chins, terpenes, and polyphenolic compounds..26 While relieving in
bloating/abdominal distention might be the result of Kasir-eriyah
(carminative) and Muhallil (resolvent) properties of ingredients of
Jawarish shahi.19 The mechanism of relieving in bloating/abdom-
inal distention might be due to analgesic & antispasmodic, anti-
oxidant activity of Elettaria cardamomum (L.) Maton, and
Coriandrum sativum Linn.25,26 Cardamom oil was found to exhibit
its inhibitory effect against the contractile response elicited by the
neurotransmitter acetylcholine on rabbit intestine preparation.
Acetylcholine (ACh) is the most common neurotransmitter at the
parasympathetic nerve ending to induce smooth muscle contrac-
tions, cardamom oil as an antispasmodic inhibits intestinal smooth
muscle depolarization at the muscarinic receptor. This suggests
that cardamom exerts its effect by muscarinic receptor blockade.25

The other symptoms related to altered stool frequency and
altered stool consistency showed a remarkable improvement and
the plausible mechanism of such effect could be attributed to Qabiz
(astringent) and Muqawwi meda (stomachic) wa Muqawwi A'ma
(intestinal tonic), properties of the ingredients. These activities help
to regulate bowel function, reduces the frequency of stool, and
severity of constipation and diarrhea.19 GI motility regulation and
antidiarrheal, antisecretory, and spasmolytic activities are reported
by Phyllanthus emblica L. and Terminalia chebula Retz.of Jawarish
Shahi. Studies demonstrated that the presence of phenolic com-
pounds, alkaloids, flavonoids, terpenes, and tannins might be
responsible for the antidiarrheal, antisecretory, and spasmolytic
activity of Phyllanthus emblica L., which has been reported in
various studies.23 Another study reported that themethanol extract
of Phyllanthus emblica L., possesses significant antidiarrheal activity
32.26 þ 7.06

03/23 12/88%
06/20 24/76%
20/6 76/24%
24/2 92/8%
17 65.38%
2 7.69%
7 26.93%
11 42.30%
11 15.40%
4 42.30%
16 61.53%
10 38.47%
15 57.69%
6 23.07%



Fig. 1. CONSORT Flow chart of patients studied.

Table-3
The outcome measure IBS-SSS score (Mean ± SD) at subsequent followup.

Follow-up BT (0day) 15th Day 30th Day AT (45th day) P-value

IBS-SSS 229.50 ± 75.91 203.12 ± 71.71 150.61 ± 55.32 123.76 ± 54.81 0.0001**
Difference e �26.38 �78.88 �105.73
P-value e 0.1018 0.0001** 0.0001**

**Highly significant change was noted (p < 0.0001) using Student t-test (Paired).
BT, before treatment; AT, after treatment.

Table-4
Means and standard deviation of the safety measures.

Investigations BT AT P-value

AST 31.61 ± 14.12 29.03 0.17
ALT 32.50 ± 11.92 33.46 0.33
B. Urea 25.15 ± 6.88 27.73 0.06
S. Creatinine 1.0 ± 0.13 1.01 0.33

BT, before treatment; AT, after treatment; BU, blood urea; SC, serum creatinine; AST,
Aspartate aminotransferase; ALT, Alanine aminotransferase.
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due to its inhibitory effect on both gastrointestinal propulsion and
fluid secretion.38 Terminalia chebula Retz. which is a chief ingre-
dient of JS possesses antidiarrheal and antidysentery activity.39 An
in vivo study demonstrated that phytochemical analysis revealed
that Terminalia chebula Retz. fructus possesses significant antidi-
arrheal activity due to inhibiting gastrointestinal propulsion and
fluid secretion. The ethyl acetate fraction is the most active fraction
that decreases the frequency of stooling. The major components
mainly include hydrolyzable tannins, including gallic acid, 3,4,6-
triOgalloyl-b-D-Glc, corilagin, and ellagic acid. These constituents
may mediate the antidiarrheal property.40 Bowel regulation and
relief in constipation symptomsmay be attributed to the Terminalia
chebula Retz. which acts as a Mulayyin (laxative) and Mushil Kha-
feef (mild purgative) in Unani medicine which is validated in an
animal study that Terminalia chebula Retz. possesses laxative and
gastroprotective activity.40,41

Studies suggest that psychological and psychiatric comorbidity
is often reported among IBS patients. These psychosocial factors
533
influence the illness experience, patient expectations, and treat-
ment outcome of IBS patients. Multiple studies have indicated
positive correlations among psychological distress, daily stress, and
GI symptom aggravation that triggered IBS symptoms.14 We
assessed the anxiety and depression disorders in our study as
shown in Table. 2, we found 15 out of 26 patient suffering from
some sort of anxiety and 6 out of 26 patient suffering with
depression at baseline. Higher prevalence of IBS associates with
psychological factors such as stress and anxiety.9 The herbs in JS
like Phyllanthus emblica L., Terminalia chebula Retz., Elettaria car-
damomum (L.) Maton, Coriandrum sativum L. and Salix caprea L. are
also reported to possess anxiolytic activity, antidepressant activity,
sedative-hypnotic activity, and antioxidant activity.27e31 In our
study improvement in the IBS-SS may be associated with the
certain effect on the psychological disorders like anxiety and
depression and the plausible mechanism of such effect could be
attributed to these pharmacological effects of JS. An animal study
demonstrated that high flavonoids contents of Elettaria cardamo-
mum (L.) Maton especially quercetin possesses anti-depressant and
anxiolytic effect.30 The Extracts of Coriandrum sativum L. might
produce an antidepressant-like effect by interacting with a1 adre-
noreceptor dopamine D2 receptor and GABAergic receptor, through
increasing level norepinephrine and dopamine and decreasing
level of Dopamine.42 Phyllanthus emblica L. contains flavonoids,
saponins, and tannins that possess activity against many CNS dis-
orders like depression and anxiety.28 Chebulinic acid is an ellagi-
tannin that was isolated from hydroalcoholic extraction of
Terminalia chebula Retz. reported to possess antidepressant and
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anxiolytic properties. The effect of Terminalia chebula Retz. was
assessed on various neurotransmitters and mRNA and protein
expression in a mouse model. The extract of Terminalia chebula
Retz. significantly reduced the serum cortisol levels and elevated
the monoamine neurotransmitters such as 5- hydroxytryptamine
(5-HT), dopamine and norepinephrine levels in brain tissues.
Another gene expressions study revealed that the brain-derived
neurotrophic factor (BDNF), cAMP response element-binding pro-
tein (CREB), GABAA and 5-HT1Awere up-regulated by a tannin-rich
extract from Terminalia chebula Retz.. Additionally, the treatment of
the same extract showed significant anxiolytic activity against the
picrotoxin-induced anxiety model.27 The Anxiolytic activity of
Coriandrum sativum L. is likely to be associatedwith its essential oil
content and flavonoids. It is reported that coriander seed oil con-
tains linalool (60e70%) as the major essential oil component.
Linalool has marked anxiolytic and sedative effects are also shown
in human subjects.29

Gut microbiota is known to fulfil human host's metabolism,
physiology, and health homeostasis functions. Change in gut mi-
crobial community composition (so-called dysbiosis) have been
found to be correlated with various disorders, ranging from car-
diometabolic diseases and cancer. Among FGID, irritable bowel
syndrome is most likely associated with gut microbial community
composition changes.43 Herbal medicines that are administered
orally enter the body and interact with the gut microbiota (GM) in
the intestine. Studies have found that after the administration of
herbal medicines the composition of the GM can change, and
improve certain disease conditions such as Diabetes Mellitus. There
are two main pathways are described by which herbal medicines
have physiological functions after interacting with the GM. One
pathway is that the GM “digests” the herbal medicines into
absorbable active small molecules, which then enter the body and
induce physiological changes. The other pathway is that herbal
medicines change the GM and its secretions, which inducing
physiological changes.44 Phyllanthus emblica L. inhibits the growth
of pathogenic microorganisms in the intestines which may aggra-
vate intestinal symptoms. Polyphenols in Phyllanthus emblica L. and
Terminalia chebula Retz can modulate the human gut microbiota by
promoting the growth of beneficial Bifidobacterium and Lactoba-
cillus species and inhibiting the growth of undesirable intestinal
resident pathogen, which may induce the inflammatory reaction.
Moreover, polyphenols e.g. chebulinic or ellagic acids, can be
transformed by the human intestinal microbiota into various active
metabolites, including urolithins, which modulate the inflamma-
tory process by generating anti-inflammatory compounds and
preventing oxidative injuries of enterocytes.45 Tannins present in
Phyllanthus emblica L. is intensively metabolized by certain gut
bacteria, leading to the generation of small, bioavailable and
potentially bioactive metabolites. Moreover, interaction with these
compounds may exert a prebiotic-like effect on gut microbiota.43

The role of possible manipulation of gut microbiota by JS may
represent a new therapeutic strategy and become an effective way
of restoring gut microbiome in patients with impaired lower GI
function e.g. patients with FGID like IBS.45

The last question of IBS SSS questionnaire (outcome measure)
seeks to combine global well-being and an overall view on quality
of life (a single global quality of life question) as it relates especially
to irritable bowel syndrome. The quality of life improvement as a
result of overall improvement in IBS symptom severity such as
recurrent abdominal pain and its frequency, bloating, altered stool
frequency, and altered stool consistency. Improvement in the
above-mentioned symptoms was attributed to pharmacological
properties of ingredients of Jawarish Shahi i.e. Kasir-eriyah
(carminative), Muqawwi meda (stomachic) wa Muqawwi A'ma
(intestinal tonic) Muhallil (resolvent), Musakkin-e-alam
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(analgesic), Qabiz (astringent) helps to reduce the intestinal
motility, frequency of stool and regulate bowel movement.

To the best of our knowledge, this study is the first clinical trial
that assessed the effects of JS for the treatment of symptomatic IBS
adult patients, however, there are certain clinical studies in which
of herbal medicinal products were used for IBS. Carmint a herbal
drop that includes one herbal ingredient of JS (Coriandrum sat-
ivum) was studied in patients with active symptoms of IBS for 8-
week. Carmint was found effective in reducing the severity of
pain and bloating and was safe for patients with IBS which support
the findings of our study.46 The beneficial effects in our study may
be attributed to different biomedical activities like antioxidant,
immunomodulatory, gastro-protective, antispasmodic analgesic,
antidiarrheal, antisecretory, anti-colitis, laxative cytoprotective,
anti-inflammatory, anxiolytic, antidepressant present in phyto-
chemicals of ingredients of JS. The beneficial effects on overall
symptoms of IBS including severity, frequency and consistency of
stool as well as the quality of life may be attributed to the “multiple
herbs, multiple target” pharmacologic effects phenomenon, also
characteristics of Unani Medicine like other traditional medicines
and can be a potential treatment option and a drug for an expla-
nation about the effects of JS on IBS. However, these results are too
preliminary to reach the therapeutic application.

Since there was no control group, the improvement of IBS
symptoms might not only be due to the treatment effect but also to
placebo effect, we have chosen open-label and without control
because we had to use the test drug in traditional dosage form and
it was difficult for us to make a placebo. Another shortcoming is the
small sample size, that is because of the covid-19 pandemic and the
low turnout of the outpatient in the hospital, however, we have
calculated the sample size on the base of a previous study. Although
robust conclusions cannot be drawn at present from this study
about the efficacy of JS on IBS, amelioration of IBS symptoms was
evident. At the same time, quality of life significantly improved and
JS was well tolerated without any adverse effect. One of the main
rationales for choosing treatment options for any health condition
and population, is if the intervention does no harm and has po-
tential for benefit. Our encouraging results can be used to deter-
mine the power of future double blind, placebo-controlled trials
which are needed to confirm these results.

5. Conclusion

Our trial revealed that the tested herbal formula JS was tolerable
and effective in improving gut health and GI symptoms in adults
with IBS disorders. The result of 45 days of treatment represents
that JS confer therapeutic effects on IBS and its subtypes by
improving gut health and reducing the severity and frequency of
abdominal pain, distension, regulating stool frequency and con-
sistency and finally improving quality of life. JS as a herbal prepa-
ration had several components and pharmacological effects, which
may be as effective as conventional medications but with fewer
side effects. Therefore, JS would be an alternative lead for the
treatment of IBS.

Disclaimer

This paper presents the findings of the postgraduate research
dissertation submitted to Rajiv Gandhi University of Health Sci-
ences, Karnataka.

Declaration of competing interest

The authors declare that there are no conflicts of interest.



S.W. Moazzam, A. Mobeen and M.A. Siddiqui Journal of Traditional and Complementary Medicine 12 (2022) 529e535
Acknowledgment

The present study has been financially supported by the Na-
tional Institute of Unani Medicine, Bengaluru, (affiliated with the
Rajiv Gandhi University of Health Sciences, Karnataka) Ministry of
AYUSH, Govt. of India. We are thankful to the Director for spon-
soring this study. The authors would like to thank Dr. K. P. Suresh,
from the Department of Biostatistics, of the National Institute of
Animal Nutrition and Physiology, Bangalore, India, for the statistical
evaluation and data analysis.

References

1. Lacy BE, Pimentel M, Brenner DM, et al. ACG clinical guideline: management of
irritable bowel syndrome. Am J Gastroenterol. 2021;116(1):17e44. https://
doi.org/10.14309/ajg.0000000000001036.

2. Carco C, Young W, Gearry RB, Talley NJ, McNabb WC, Roy NC. Increasing evi-
dence that irritable bowel syndrome and functional gastrointestinal disorders
have a microbial pathogenesis. Front Cell Infect Microbiol. 2020;10(September):
1e24. https://doi.org/10.3389/fcimb.2020.00468.

3. Sperber AD, Bangdiwala SI, Drossman DA, et al. Worldwide prevalence and
burden of functional gastrointestinal disorders, results of Rome foundation
global study [Internet] Gastroenterology. 2021;160(1):99e114. https://doi.org/
10.1053/j.gastro.2020.04.014. e3.

4. Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J. Harrison's
Principles of Internal Medicine. twentieth ed. New York: McGraw Hill education;
2018:2276e2282.

5. Al-Attar ZI. Irritable bowel syndrome: the most common presentation, severity
ranking and therapeutic regimens among patients attending outpatient. L-
Kindy Coll Med J. 2020;16(1):10e17. https://doi.org/10.47723/kcmj.v16i1.183.

6. Cheng W, Li J, Liu X. 5-Aminosalicylic acid for treatment of irritable bowel
syndrome. Medicine. 2020;99(9), e19351. https://doi.org/10.1097/
MD.0000000000019351, 1e4.

7. Dolan R, Chey WD, Eswaran S. The role of diet in the management of irritable
bowel syndrome: a focus on FODMAPs [Internet] Expet Rev Gastroenterol
Hepatol. 2018;12(6):60715. https://doi.org/10.1080/17474124.2018.1476138.

8. Jurenka JS. Bacillus coagulans. MTCC 5856 for the management of major
depression with irritable bowel syndrome: a randomized, double-blind, pla-
cebo controlled, multi-centre, pilot clinical study. Alternative Med Rev.
2012;17(1):76e81. PMID: 22502625.

9. Fichna J. 1 - Introduction to irritable bowel syndrome: general overview and
epidemiology [Internet]. A Comprehensive Overview of Irritable Bowel Syn-
drome. Elsevier Inc.; 1e7 p. Available from: https://doi.org/10.1016/B978-0-
12-821324-7.00001-0.

10. Munjal YP API Text Book of Medicine. ninth ed. Mumbai: The Association of
Physicians of India; 2012:820e822.

11. Alammar N, Stein E. Irritable bowel syndrome: what treatments really work.
Medical Clinics. 2019 Jan 1;103(1):137e152. https://doi.org/10.1016/
j.mcna.2018.08.006.

12. Gayathri R, Aruna T, Malar S, Shilpa B, Dhanasekar KR. Efficacy of Saccharo-
myces cerevisiae CNCM I-3856 as an add-on therapy for irritable bowel syn-
drome. Int J Colorectal Dis. 2020 Jan;35(1):139e145. https://doi.org/10.1007/
s00384-019-03462-4.

13. Gu Y, Zhou G, Qin X, Huang S, Wang B, Cao H. The potential role of gut
mycobiome in irritable bowel syndrome. Front Microbiol. 2019;10(AUG).
https://doi.org/10.3389/fmicb.2019.01894.

14. Saha L. Irritable bowel syndrome: pathogenesis, diagnosis, treatment, and
evidence-based medicine. World J Gastroenterol. 2014;20(22):6759e6773.
https://doi.org/10.3748/wjg.v20.i22.6759.

15. Kavuri V, Raghuram N, Malamud A, Selvan SR. Irritable bowel syndrome: yoga
as remedial therapy. Evid base Compl Alternative Med. 2015:1e10. https://
doi.org/10.1155/2015/398156.

16. Trinkley KE, Nahata MC. Medication management of irritable bowel syndrome.
Digestion. 2014;89(4):253e267. https://doi.org/10.1159/000362405 (Brandt LJ,
Chey WD, Foxx-Orenstein AE, Schiller LR, Schoenfeld PS, Spiegel BM, Talley NJ,
Quigley EM, American College of Gastroenterology Task Force on Irritable
Bowel Syndrome. An evidence-based position statement on the management
of irritable bowel syndrome. The American journal of gastroenterology. 2009
Jan;104:S1-267.

17. Colomier E, Algera J, Melchior C. Pharmacological therapies and their clinical
targets in irritable bowel syndrome with diarrhea. Front Pharmacol. 2021 Feb
18;11:2464. https://doi.org/10.3389/fphar.2020.629026.

18. Khan MA, Al-Akseer. Urdu Translation by Kabeeruddin M. vol. 2. New Delhi:
Aijaz publishing house; 2003:955, 972, 1038-44,1105-1107.

19. Kabeeruddin M. Bayaz Kabeer. Part-2. New Delhi: Idara Kitabul Shifa.p 133.
20. Zargaran A, Zarshenas MM, Hosseinkhani A, Mehdizadeh A. Jawarish, a Persian

traditional gastrointestinal dosage form. Pharm Hist. 2012;42(2):24e25. PMID:
23045790.

21. Jamal A, Javed K, Aslam M, Jafri MA. Gastroprotective effect of cardamom,
Elettaria cardamomum Maton. fruits in rats. J Ethnopharmacol. 2006 Jan
16;103(2):149e153. https://doi.org/10.1016/j.jep.2005.07.016.
535
22. Khan KH. Roles of Emblica officinalis in medicineda review. Bot Res Int.
2009;2(4):218e228.

23. Mehmood MH, Siddiqi HS, Gilani AH. The antidiarrheal and spasmolytic ac-
tivities of Phyllanthus emblica are mediated through dual blockade of
muscarinic receptors and Ca2þ channels. J Ethnopharmacol. 2011 Jan
27;133(2):856e865. https://doi.org/10.1016/j.jep.2010.11.023. Epub 2010 Nov
17. PMID: 21093572.

24. Heidari B, Sajjadi SE, Minaiyan M. Effect of Coriandrum sativum hydroalcoholic
extract and its essential oil on acetic acid- induced acute colitis in rats. Avicenna
J Phytomed. 2016;6(2):205e214. PMID: 27222834, PMCID: PMC4877963.

25. Sengupta A, Bhattacharjee S. Cardamom (elettaria cardamomum) and its active
constituent, 1,8-cineole. Mol Targets Ther Uses Spices Mod Uses Anc Med. 2009:
65e86. https://doi.org/10.1142/9789812837912_0003.

26. Al-Snafi AE. A review on chemical constituents and pharmacological activities
of Coriandrum sativum. IOSR J Pharm. 2016;6(7):17e42. https://doi.org/
10.9790/3013-067031742.

27. Mani V, Sajid S, Rabbani SI, Alqasir AS, Alharbi HA, Alshumaym A. Anxiolytic-
like and antidepressant-like effects of ethanol extract of Terminalia chebula in
mice. J Tradit Complementary Med. 2021;11(6):493e502. https://doi.org/
10.1016/j.jtcme.2021.04.003.

28. Pemminati S, Gopalakrishna HN, Swati B, Shreyasi C, Pai MR, Nair V. Anti-
anxiety effect of aqueous extract of fruits of Emblica officinalis (EO) on acute
and chronic administration in rats. J Pharm Res. 2010;3(2):219e233.

29. Mahendra P, Bisht S. Anti-anxiety activity of Coriandrum sativum assessed
using different experimental anxiety models. Indian J Pharmacol. 2011;43(5):
574e577. https://doi.org/10.4103/0253-7613.84975.

30. Masoumi-Ardakani Y, Mahmoudvand H, Mirzaei A, et al. The effect of Elettaria
cardamomum extract on anxiety-like behavior in a rat model of post-traumatic
stress disorder [Internet] Biomed Pharmacother. 2017;87(March):489e495.
https://doi.org/10.1016/j.biopha.2016.12.116. Available from:.

31. Tawfeek N, Mahmoud MF, Hamdan DI, et al. Phytochemistry, pharmacology
and medicinal uses of plants of the genus Salix: an updated review. Front
Pharmacol. 2021;12:50. https://doi.org/10.3389/fphar.2021.593856.

32. Suresh K, Chandrashekara S. Sample size estimation and power analysis for
clinical research studies. J Hum Reprod Sci. 2015;8:186. https://doi.org/10.4103/
0974-1208.97779. PMCID: PMC3409926, PMID: 22870008.

33. Tiwari R, Pandya DH, Baghel MS. Clinical evaluation of Bilvadileha in the
management of irritable bowel syndrome. Ayu. 2013 Oct;34(4):368. https://
doi.org/10.4103/0974-8520.127717. PMID: 24696573, PMCID: PMC3968698.

34. Rane SV, Asgaonkar B, Rathi P, et al. Effect of moderate aerobic exercises on
symptoms of functional dyspepsia. Indian J Gastroenterol. 2021;40(2):189e197.
https://doi.org/10.1007/s12664-021-01174-8.

35. Miller LE. Study design considerations for irritable bowel syndrome clinical
trials. Ann Gastroenterol Quart Publ Hellenic Soc Gastroenterol. 2014;27(4):338.
PMCID: PMC4188930, PMID: 25330749.

36. Francis CY, Morris J, Whorwell PJ. The irritable bowel severity scoring system: a
simple method of monitoring irritable bowel syndrome and its progress.
Aliment Pharmacol Ther. 1997;11(2):395e402. https://doi.org/10.1046/j.1365-
2036.1997.142318000.x.

37. Drossman DA, Chang L, Bellamy N, et al. Severity in irritable bowel syndrome: a
Rome foundation working team report. Am J Gastroenterol. 2011 Oct;106(10):
1749e1759. https://doi.org/10.1038/ajg.2011.201. Epub 2011 Jul 12. PMID:
21747417.).

38. Perianayagam JB, Narayanan S, Gnanasekar G, et al. Evaluation of antidiarrheal
potential of Emblica officinalis. Pharm Biol. 2005;43(4):373e377. https://
doi.org/10.1080/13880200590951856.

39. Akhtar H, Husain SZ. A descriptive review on traditional herbal DrugTerminalia
chebula. J Adv Res Biochem Pharmacol. 2019;2(1):21e28.

40. Sheng Z, Yan X, Zhang R, et al. Assessment of the antidiarrhoeal properties of
the aqueous extract and its soluble fractions of Chebulae Fructus (Terminalia
chebula fruits). Pharm Biol. 2016;54(9):1847e1856. https://doi.org/10.3109/
13880209.2015.1131993.

41. Mard SA, Veisi A, Naseri MKG, Mikaili P. Spasmogenic activity of the seed of
Terminalia chebula Retz in rat small intestine: in vivo and in vitro studies.
Malays J Med Sci. 2011;18(3):18e26. PMID: 22135597, PMCID: PMC3216221.

42. Kharade SM, Gumate DS, Patil VM, Kokane SP, Naikwade NS. Behavioral and
biochemical studies of seeds of Coriandrum sativum in various stress models of
depression. Int. J. Curr. Res. Rev. 2011;3:4e11.

43. Thumann TA, Pferschy-Wenzig EM, Moissl-Eichinger C, Bauer R. The role of gut
microbiota for the activity of medicinal plants traditionally used in the Euro-
pean Union for gastrointestinal disorders. J Ethnopharmacol. 2019 Dec 5;245,
112153. https://doi.org/10.1016/j.jep.2019.112153.

44. An X, Bao Q, Di S, et al. The interaction between the gut microbiota and herbal
medicines. Biomed Pharmacother. 2019 Oct 1;118, 109252. https://doi.org/
10.1016/j.biopha.2019.109252.

45. Tarasiuk A, Mosi�nska P, Fichna J. Triphala: current applications and new per-
spectives on the treatment of functional gastrointestinal disorders. Chin Med.
2018;13:39. https://doi.org/10.1186/s13020-018-0197-6.

46. Vejdani R, Shalmani HRM, Mir-Fattahi M, et al. The efficacy of an herbal
medicine, Carmint, on the relief of abdominal pain and bloating in patients
with irritable bowel syndrome: a pilot study. Dig Dis Sci. 2006;51(8):
1501e1507. https://doi.org/10.1007/s10620-006-9079-3. Epub 2006 Jul 26.
PMID: 16868824.

https://doi.org/10.14309/ajg.0000000000001036
https://doi.org/10.14309/ajg.0000000000001036
https://doi.org/10.3389/fcimb.2020.00468
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2020.04.014
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref4
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref4
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref4
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref4
https://doi.org/10.47723/kcmj.v16i1.183
https://doi.org/10.1097/MD.0000000000019351
https://doi.org/10.1097/MD.0000000000019351
https://doi.org/10.1080/17474124.2018.1476138
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref8
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref8
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref8
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref8
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref8
https://doi.org/10.1016/B978-0-12-821324-7.00001-0
https://doi.org/10.1016/B978-0-12-821324-7.00001-0
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref10
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref10
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref10
https://doi.org/10.1016/j.mcna.2018.08.006
https://doi.org/10.1016/j.mcna.2018.08.006
https://doi.org/10.1007/s00384-019-03462-4
https://doi.org/10.1007/s00384-019-03462-4
https://doi.org/10.3389/fmicb.2019.01894
https://doi.org/10.3748/wjg.v20.i22.6759
https://doi.org/10.1155/2015/398156
https://doi.org/10.1155/2015/398156
https://doi.org/10.1159/000362405
https://doi.org/10.3389/fphar.2020.629026
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref18
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref18
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref20
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref20
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref20
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref20
https://doi.org/10.1016/j.jep.2005.07.016
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref22
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref22
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref22
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref22
https://doi.org/10.1016/j.jep.2010.11.023
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref24
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref24
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref24
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref24
https://doi.org/10.1142/9789812837912_0003
https://doi.org/10.9790/3013-067031742
https://doi.org/10.9790/3013-067031742
https://doi.org/10.1016/j.jtcme.2021.04.003
https://doi.org/10.1016/j.jtcme.2021.04.003
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref28
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref28
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref28
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref28
https://doi.org/10.4103/0253-7613.84975
https://doi.org/10.1016/j.biopha.2016.12.116
https://doi.org/10.3389/fphar.2021.593856
https://doi.org/10.4103/0974-1208.97779
https://doi.org/10.4103/0974-1208.97779
https://doi.org/10.4103/0974-8520.127717
https://doi.org/10.4103/0974-8520.127717
https://doi.org/10.1007/s12664-021-01174-8
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref35
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref35
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref35
https://doi.org/10.1046/j.1365-2036.1997.142318000.x
https://doi.org/10.1046/j.1365-2036.1997.142318000.x
https://doi.org/10.1038/ajg.2011.201
https://doi.org/10.1080/13880200590951856
https://doi.org/10.1080/13880200590951856
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref39
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref39
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref39
https://doi.org/10.3109/13880209.2015.1131993
https://doi.org/10.3109/13880209.2015.1131993
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref41
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref41
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref41
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref41
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref42
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref42
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref42
http://refhub.elsevier.com/S2225-4110(22)00044-X/sref42
https://doi.org/10.1016/j.jep.2019.112153
https://doi.org/10.1016/j.biopha.2019.109252
https://doi.org/10.1016/j.biopha.2019.109252
https://doi.org/10.1186/s13020-018-0197-6
https://doi.org/10.1007/s10620-006-9079-3

	Efficacy of Jawarish Shahi a herbal formulation in irritable bowel syndrome: An open-labeled single-arm clinical trial
	1. Introduction
	2. Material and methods
	2.1. Study design and setting
	2.2. Ethical considerations
	2.3. Sample size
	2.4. Inclusion criteria
	2.5. Exclusion criteria
	2.5.1. Herbal drug (Jawarish-Shahi) preparation and administration

	2.6. Study outcome measure; IBS Severity Scoring Scale (IBS-SSS)
	2.7. Safety assessment: safety, tolerability and adverse event monitoring
	2.8. Study duration and follow-up
	2.9. Statistical methods for analysis

	3. Results
	3.1. Patients at baseline
	3.2. Efficacy outcomes
	3.3. Safety evaluation

	4. Discussion
	5. Conclusion
	Disclaimer
	Declaration of competing interest
	Acknowledgment
	References


