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Abstract

Chronic constipation is a common gastrointestinal disorder that effects an estimated 12% to 30% of general population
worldwide. Descurainia sophia L. known commonly as flixweed acts as first-line medical treatment for constipation in Iranian
traditional medicine. The aim of this study was to assess the efficacy and safety of this remedy for treating functional constipation
by standard assessments. The Rome lll criteria for functional constipation were the basis for diagnosis. All participants underwent
a 4-week treatment. The primary end point was the proportion of patients achieving >3 complete spontaneous bowel move-
ments per week. Secondary outcome measures included Patient Assessment of Constipation—Symptom items, Bristol Stool Form
Scale, numbers of laxatives/week used by patients, and reported adverse effects. Thirty-five patients completed the program with
no important adverse effect. Fifty-four (4%) patients had >3 complete spontaneous bowel movements per week. Descurainia

sophia is safe and effective in the treatment of chronic functional constipation.
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Chronic constipation is a very common gastrointestinal prob-
lem with minimal data available about its true epidemiology.
This condition affects different population groups ranging
from a low of 0.7% to a high of 81%." In the general popula-
tion, the mean value of chronic constipation prevalence
including patient-reported or based on various existing defi-
nition criteria is estimated at 12% to 30% of the population,'™
and for its subtype functional constipation, it is 4.6% to
17%.%° Although functional constipation prevalence has not
been globally investigated in Iran, recently in Kerman, the
biggest city in the Southeast of Iran, it has been estimated at
over 9.4%.° Functional constipation is a heterogeneous con-
dition that, beyond generally decreased frequency of defeca-
tion, includes a diversity of symptoms such as bloating,
straining, abdominal pain, a feeling of incomplete evacuation,
and hard or lumpy stools.” Despite constipation not being a
life-threatening condition, because of its negative effect on
patients’ quality of life that subsequently leads to great eco-
nomic consequences,’ its treatment is considered very impor-
tant by health providers.

Conventional treatment such as lifestyle changes such as
increasing regular physical activity and fiber and fluid intake
in the diet or pharmacological intervention such as using laxa-
tives do not satisfy all patients with their treatment. Comple-
mentary and alternative medicine has introduced many
remedies to ameliorate constipation symptoms.® Similarly, Ira-
nian traditional medicine introduces some therapeutic methods
for treating constipation such as lifestyle changes especially in
dietary intake and pharmacological intervention.”!

Descurainia sophia L. is commonly is known as flixweed,
herb-Sophia, and tansy mustard. Sisymbrium sophia L. is
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considered as its synonym. It belongs to the Brassicaceae fam-
ily. This plant is native to Asia, Africa, and Europe and is
generally used as food additive and a medicinal herb in Iranian,
Chinese, and Indian traditional medicines. In traditional
Chinese medicine it is commonly used to manage cough and
asthma.'>' This plant in the largest traditional pharmacopeia
of Iranian (Persian) traditional medicine,'* Makhzan-al-
adviyah (The Storehouse of Medicaments), is known as Khob-
bah,'® and among folk medicine practitioners it is famous as
Khaksheer. In Iranian traditional medicine, Descurainia sophia
is used as an antipyretic, antipruritic, purgative, helminthic,
aphrodisiac, appetizer, digestive tonic, cardiotonic, astringent,
and expectorant. The most frequent use of Descurainia sophia
is the cold syrup of Descurainia sophia with sugar for cooling;
the hot syrup of Descurainia sophia with sugar is used as
laxative for constipation treatment. So we hypothesized that
Descurainia sophia is useful for functional constipation. In
modern pharmacology, Descurainia sophia has anti-
inflammatory, analgesic, antipyretic, and anticancer activity.'?
These pharmacologic properties get more interesting when it is
noticed that Descurainia sophia is a highly safe herbal
medicine.'*'® Despite its broad administration in traditional
and folk medicines, there are few clinical trials evaluating its
pharmacological activities.">'” A study conducted in Iran
showed that a combination of Descurainia sophia and prune
(Prunus domestica L.) could prevent constipation in adult Hajj
pilgrims.'® A similar study from another part of our country
showed that Descurainia sophia can be used as a cheap and
safe alternative to conventional polyethylene glycol in the
management of functional constipation in children.'” The aim
of this study was to assess the efficacy and safety of Descur-
ainia sophia for treating functional constipation by standard
assessments.

Patients and Methods
Trial Protocol

The trial was conducted in compliance with Declaration of Hel-
sinki Good Clinical Practice guidelines at the Department of Gas-
troenterology in Shariati Hospital and Shariatpanahi Iranian
Traditional Medicine Clinic in Tehran. The protocol of this trial
was approved by Office of Research Affairs, Deputy of Research
and Technology, Shahid Beheshti University of Medical Sciences
(Reference Number: 150). The trial was registered at the Iranian
Registry of Clinical Trials (www.irct.ir/; unique registration num-
ber: IRCT2016030515408N2). Patients provided written informed
consent before trial entry. This trial was conducted from December
2014 to December 2015.

Study Population

The enrolled patients included patients aged 18 to 75 years with
chronic functional constipation defined based on Rome III criteria for
functional constipation.'® Patients should have had 2 or more of the
following symptoms during 25% or more of their bowel movements
for at least the past 6 months: less than 3 spontaneous complete bowel
movements per week (CSBMs/week), hard/lumpy stools, straining

during defecation, and sensation of incomplete evacuation. Secondary
constipation to cases such as surgery, bowel pathology, or medication
use was the main exclusion criteria of the trial. All patients had no red
alarm of serious disease and patients above 40 years were ruled out of
serious disease especially colon cancer by colposcopy. All eligible
patients passed 1 week of washout period of their laxatives. They all
were allowed their own laxatives during the study if a patient, despite
increasing medication as directed by the researcher, had not had a
satisfied bowel movement for 3 consecutive days.

Assessments

The primary efficacy endpoint was the proportion of patients reaching
3 or more CSBMs/week. The secondary end points were the number of
laxatives used, the type of stool according to Bristol chart, and the
score of a checklist of Patient Assessment of Constipation—Symptom
(PAC-SYM).?°. For evaluating the constipation-related symptoms, we
did not have any Persian-version validated questionnaire of any kind
up to the time of study initiation. So we decided to use the items of the
PAC-SYM questionnaire to evaluate patients’ constipation-related
symptoms. Similar to a validated original questionnaire we designed
a checklist with abdominal, stool, and rectal symptoms subscales.
Each item of this list like in the PAC-SYM questionnaire items was
scored on a 4-point Likert-type scale with higher scores indicating
greater severity. It was completed at baseline and 4 weeks later by
patients. The overall score was classified into 4 categories: mild (<1),
moderate (>1 to <2), sever (>2 to <3), and very sever (>3 to <4). We
considered > 1 point reduction of overall score and its subscores as
improvement from baseline, according to previous studies.?’ To ana-
lyze the effect of Descurainia sophia on each subscales of our check-
list, the mean changes were standardized as “effect size”: the mean
change from baseline divided by baseline score standard deviation.?'

We calculated body mass index using the followed equitation:
body mass index = weight (kg)/(height (m?))? and categorized them
according to the World Health Organization body mass index princi-
pal cutoff points.?? Although current cutoff points of overweightness
and obesity may be not suitable in the Persian population, as it is not
in many Asian populations,** with regard to minimal data about the
suitable cutoff points for Iranian population, we decided to use afore-
mentioned points as a general standard.

Herbal Preparation

The Descurainia sophia seeds were bought from a local famous mar-
ket in Tehran, Iran, and were authenticated by Dr Homa Hajimehdi-
poor, analyzed for physicochemistry quality control and microbial
restriction tests. The sample passed all the necessary laboratory items
according to the Iran Herbal Pharmacopeia and the World Health
Organization. Then the seeds were filled into plastic boxes and with
a measure were offered to the cooperative patients.

With regard to high safety of Descurainia sophia seed use as a
medication up to 2500 mg/kg of body weight,'>* for this study we
asked patients to increase the dose to provide their satisfaction up to 60
mL by the measure (=50 g). Starting dose was 30 mL (=25 g) of
Descurainia sophia. They should make hot syrup of dry Descurainia
sophia seeds with a teaspoon of sugar and drink 30 minutes before
breakfast once daily. If the dose of drug was not sufficient to generate
complete bowel movement, they were recommended to increase the
Descurainia sophia dose every 3 days to reach a satisfactory level.
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Safety Assessments

We monitored and recorded all adverse events. They mainly were
reported by the patients and rarely were discovered by researcher.

Statistical Methods

All statistical tests were performed using SPSS version 21.0, and a
value of P <.05 was taken to indicate statistical significance. All data
were first tested by 1-sample Kolmogorov-Smirnov test. Means of
data with normal distribution were tested by paired ¢ test and the others
by Wilcoxon signed-rank test.

Results
Subjects

Forty-two patients enrolled in the study with confirmed func-
tional constipation from the Department of Gastroenterology in
Shariati Hospital and Shariatpanahi Iranian Traditional Medi-
cine Clinic. Four patients dropped out of the program after the
first visit, because they changed their mind about participating.
Two patients did not continue the program because they had to
travel to other places. One patient reported an increase in sever-
ity of her constipation and withdrew from the study. With the
exception a few patients, reported mild adverse events mainly
included headache, nausea, and increased bloating, which were
very mild and did not lead to discontinuation from the study;
the other patients tolerated the drug easily. So 35 patients com-
pleted the program and their data were available for analysis.

Baseline Characteristics

The demographics of these patients are displayed in Table 1.
Patients were predominantly female and the mean age was
47.8 years. As illustrated in Table 1, the mean body mass index
of patients was 27.2 kg/mz. A total of 48.6% of patients were in
normal range of body mass index, but 51.4% were overweight
or obese (Table 1). The constipation severity in 91.5% of
the patients was recorded as moderate to severe (Table 1).

Response to Treatment

Primary Efficacy Endpoint. Before intervention approximately
62.9% of the patients reported that they had no CSBMs/week
in the previous 6 months (data not provided), and all of them
had <2 CSBMs/week in the same time (Table 2).

A total of 28.6% of the patients did not have any CSBMs/
week and 54.4% had >3 CSBMs/week (data not provided).
The means of frequency of CSBMs/week before and after treat-
ment are shown in Table 3 (0.51 and 3.49, respectively, P <
.001 by Wilcoxon signed-rank test). We also calculated the
proportion of patients that had >1 change in their average
CSBMs/week. A total of 71.4% of the patients had >1 change
in their average CSBMs/week.

Secondary Efficacy Endpoints. As mentioned previously, we accu-
mulated the information from a checklist of PAC-SYM items

Table I. Patients’ Demographics and Constipation Characteristic

Data.
Parameter Data
Age (years)
Mean (SE) 47.80 (1.97)
Range 22-75
BMI
Mean (SE) 27.24 (0.67)
Range 19.14-39.06
BMI category
Underweight (BMI <18.5), n (%) 0
Normal range (18.5 < BMI < 25), n (%) 17 (48.6)
Overweight (25 < BMI < 30), n (%) 9 (25.7)
Obese (BMI > 30), n (%) 9 (25.7)
Sex
Female, n (%) 32 (91.4)
Male, n (%) 3 (8.6)
Constipation severity®
Mild (<1), n (%) I (2.9)
Moderate (>1 to <2), n (%) 15 (42.9)
Severe (>2 to <3), n (%) 17 (48.6)
Very severe (>3), n (%) 2 (5.7)

Abbreviation: BMI, body mass index; SE, standard error; PAC-SYM, Patient
Assessment of Constipation—Symptom.

?Based on the average score of items that were derived from the checklist of
PAC-SYM questionnaire items.

as overall, abdominal, rectal, and stool subscales. At the
screening, before intervention, PAC-SYM items scores (aver-
age of 12 items) were predominantly (in 91.5% of patients)
moderate to severe (overall score >1, <3; Table 1). The overall
and subscale score changes are illustrated in Table 2. The pro-
portion of patients that had >1 point reduction in their scores,
considered as “improved,” is also illustrated. Nineteen percent
of patients had an improvement in the total sore after 4 weeks.
For its subscales scores, the proportions of patients that had >1
point reduction were 12% for abdominal, 14% for rectal, and
23% for stool symptoms. The mean change from baseline in
overall scores and their subscales are also illustrated in Table 2.
These changes were 0.94, 0.61, 0.64, and 1.37 in total, abdom-
inal, rectal, and stool PAC-SYM items scores, respectively
(P < .001 by paired ¢ test). The results of calculation of
effect sizes of the total and its subscales showed that Des-
curainia sophia had a large effect (>0.8) on rectal and stool
symptoms (0.81 and 1.70, respectively) and a moderate
effect (>0.5 to 0.8) on abdominal symptoms. Globally, Des-
curainia sophia had a large effect on overall symptoms
(1.61; Table 3).

Patients’ satisfaction score and physician’ satisfaction score
in visual analogue scale were both >66 mm (Table 3).

The mean types of their stools, according to the Bristol
chart, before and after intervention, are displayed in Table 3
(1.83 and 3.34, respectively, P <.001 by Wilcoxon signed-rank
test). Before treatment, 82.9% of the patients reported that they
had the stool type of 1 and 2 according to the Bristol chart in the
previous 6 months and only 14.3% of them reported they had
the stool type of 3 and 4. After treatment, 17.1% of the patients
reported that during the treatment period they had the stool type
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Table 2. Changes in PAC-SYM Items Questionnaire Score.

Mean Proportion of
Change Patients The
From With an Effect
P Baseline Improvement®, Size
Score Mean (SEM) Value®  (SEM) n (%) (Mean)
Total score
Baseline  2.08 (0.09)
Week 4  1.14(0.18) <.001 —0.94 (0.11) 19 (54.3) 1.6l
Abdominal
symptoms
Baseline 1.85 (1.15)
Week 4 1.25 (0.18) <.001 —0.61 (0.10) 12 (34.3) 0.68
Rectal
symptoms
Baseline 1.16 (0.13)
Week 4 0.52 <.001 —0.64 (0.11) 14 (40) 0.8l
Stool
symptoms
Baseline 2.81 (0.14)
Week 4 1.44 (0.21) <.001 —1.37 (0.16) 23 (65.7) 1.70

Abbreviations: PAC-SYM, Patient Assessment of Constipation—Symptom; SEM,
standard error of the mean.

By paired t test.

®> | point reduction in score.

Table 3. The Other Outcome Changes.

Before
Intervention After Intervention
Mean Mean P
Parameter (SEM)  Range (SEM) Range Value®
Type of stool .83 (1.51) 1-5 3.34(1.96) 1-6 <.001
(Bristol chart)
Use of laxatives, 2.89 (0.95) 0-20 0.09 (0.6) 0-2 .002
n/week
CSBM/week 051 (0.13) 0-2 349 (0.59) 0-14 <.00lI
Patients’ — 66.29 (5.50) 0-100 —
satisfaction score
(VAS)
Physician’ — —  69.71 (6.25) 0-100 —
satisfaction score
(VAS)

Abbreviations: SEM, standard error of the mean; CSBM, complete spontaneous
bowel movement; VAS, visual analogue scale.
By Wilcoxon signed-rank test.

of 1 and 2 and 74.3% reported they had the stool type of 3 and 4
(data not provided).

Before the start of treatment, 62.9% of the patients did not
use any laxatives and 25.7% of them used >3 laxatives/week
(data not provided). The mean numbers of laxatives/week used
by patients, before and after 4 weeks treatment, are displayed in
Table 3 (2.89 and 0.09, respectively, P = .002 by Wilcoxon
signed-rank test). After treatment, 94.3% of the patients did not
use any laxatives and 5.8% of them used 1 or 2 laxatives/week
(data not provided).

The mean drug intake that improved patients’ bowel habits
was 39.33 mL (equivalent to 28.9 g) by the measure.

Discussion

The present study is the first to have been undertaken to inves-
tigate the potential efficacy of Descurainia sophia L. in the
management of adult patients with chronic functional constipa-
tion by standard assessments. Descurainia sophia is considered
as the first line of constipation management in Iranian folk
medicine. The mechanism of Descurainia sophia has not yet
been exactly known. Descurainia sophia seeds produce muci-
lage when wetted. This mucilage may relive constipation.'’
Descurainia sophia has a compound named allyl disulfidemay
that may have a relaxant effect on bowel smooth muscles and
facilitate defecation.”® Findings of the study conducted by
Nimrouzi et al showed that there was no significant difference
between the efficacy of Descurainia sophia and polyethylene
glycol in the treatment of functional constipation in children.'”
Considering the fact that many studies have confirmed the
superiority of polyethylene glycol over other laxatives in the
treatment of functional constipation,”’** Descurainia sophia
can be used as a safe alternative in the treatment of functional
constipation in children. Despite the limitations of this study
including its small sample size and the absence of a suitable
conventional drug or placebo, we found noticeable effects of
Descurainia sophia on adult functional constipation that can be
a good reference for future studies.

The primary efficacy endpoint was the proportion of
patients achieving 3 or more CSBMs/week. A high proportion
of patients reported an average of >3 CSBMs/week (54.3%),
which was a good result in comparison with similar other stud-
ies.>*3% This study demonstrated a significant increase in
CSBM frequency of 2.97 CSBMs. The results reported herein
with Descurainia sophia are difficult to compare with other
agents because of differences in study design. This endpoint
reflects not only normalization of frequency of bowel move-
ment and its function, but it also identifies those bowel move-
ments that relieve a key symptom of chronic constipation in
terms of sensation of incomplete evacuation. The proportion of
patients that had an average increase >1 CSBMs/week (71.4%)
was also a noticeable result, compared with previous studies>”-
33 (<50%). In addition, compared with before treatment,
patients reported using significantly fewer laxatives per week
(Table 3).

The patients also reported a significant high improvement in
their stool forms compared with before treatment. Recent data
have shown that stool form scales, especially Bristol Stool
Form Scale, are responsive to changes in gut transit time and
can be used with certainty to monitor motility changes in intest-
inal function.>® In this research, only 14.3% of patients had a
normal type of Bristol Stool Form Scale (type 3 or 4); a high
percentage of them, 74.3% of the patients, achieved the normal
type of stool form at the end of program. Although we did not
access to Persian translated version of Bristol Stool Form Scale
up to the time of study conduction, since Bristol Stool Form
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Scale is a visual descriptive stool form scale,> the above-
mentioned result could be very near to a clear and standard
report of data about the effect of Descurainia sophia on bowel
function.

The aforementioned effect of Descurainia sophia on nor-
malization of stool form conformed to the results of the PAC-
SYM questionnaire items, especially the data calculated from
the stool subscale score. An effect size of 1.70 showed a sig-
nificant large effect of Descurainia sophia on stool symptoms
of functional constipation. Its large effect was not limited to
stool symptoms, and Descurainia sophia had a large effect on
rectal symptoms and a moderate effect on abdominal symp-
toms (Table 2). The high proportion of patients that had an
improvement of >1 point reductions on average, in overall,
abdominal, rectal, and stool subscales was the most important
result obtained from this research.

Either patients or investigator had a moderate satisfaction
with the treatment (66 and 69, respectively, in visual analogue
scale). Importantly, all the aforementioned differences between
assessments before and after treatment were statistically signif-
icant (P < .002 in Tables 2 and 3). These results get more
interesting when considering its minimal side effects. The other
major limitation of this study was its short period of treatment.
So we could not answer the question if benefits of this plant
would be maintained with longer treatment. No statistically
significant difference was found between the efficacy of both
interventions in the treatment of constipation at the end of the
third and eighth weeks of intervention.

Conclusion

In conclusion, in patients with a mean age of 47 years, a history
of moderate to severe constipation, 50% of whom were obese
and over weighted, Descurainia sophia significantly improved
frequency of CSBMs/week and symptoms associated with
chronic constipation. The effect size of Descurainia sophia
on stool symptoms and forms were prominent. Also Descur-
ainia sophia was well tolerated. So, in conclusion, Descurainia
sophia is safe and effective in the treatment of chronic func-
tional constipation. However, there is a need for clinical trials
with larger sample sizes, longer treatment periods, and a suit-
able conventional drug for real comparison.

Author Contributions

All authors discussed the concept of the study. AG drafted the first
version. All authors edited and approved the final version of the
article.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: The authors
thank the financial support (Grant No. 133) granted by the School

of Traditional Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

Ethical Approval
The protocol of this trial was approved by Office of Research Affairs,

Deputy of Research and Technology, Shahid Beheshti University of
Medical Sciences (Reference Number: 150).

References

1. Peppas G, Alexiou VG, Mourtzoukou E, Falagas ME. Epidemiol-
ogy of constipation in Europe and Oceania: a systematic review.
BMC Gastroenterol. 2008;8:5.

2. Pare P, Ferrazzi S, Thompson W, Irvine E, Rance L. An epide-
miological survey of constipation in Canada: definitions, rates,
demographics, and predictors of health care seeking. Am J Gas-
troenterol. 2001;96:3130-3137.

3. Higgins PD, Johanson JF. Epidemiology of constipation in North
America: a systematic review. Am J Gastroenterol. 2004;99:
750-759.

4. Garrigues V, Galvez C, Ortiz V, Ponce M, Nos P, Ponce J. Pre-
valence of constipation: agreement among several criteria and
evaluation of the diagnostic accuracy of qualifying symptoms and
self-reported definition in a population-based survey in Spain. Am
J Epidemiol. 2004;159:520-526.

5. Zhao YF, Ma XQ, Wang R, et al. Epidemiology of functional
constipation and comparison with constipation-predominant irri-
table bowel syndrome: the Systematic Investigation of Gastroin-
testinal Diseases in China (SILC). Aliment Pharmacol Ther.
2011;34:1020-1029.

6. Zahedi MJ, Moghadam SD, Abbasi MHB, Mirzaei SMS. The
assessment prevalence of functional constipation and associated
factors in adults: a community-based study from Kerman, South-
east, Iran (2011-2012). Govaresh. 2014;19:95-101.

7. Rome III Diagnostic Criteria for Functional Gastrointestinal
Disorders, Functional Constipation. http://www.romecriter
ia.org/assets/pdf/19_Romelll_apA_885-898.pdf. Accessed
January 30, 2016.

8. Vlieger AM, Benninga MA. Complementary and alternative
treatments for motility and sensory disorders. In: Faure C,
Di Lorenzo C, Thapar N, eds. Pediatric Neurogastroenterology:
Gastrointestinal Motility and Functional Disorders in Children.
Totowa, NJ: Humana Press; 2013:481-491.

9. Noras MR, Kiani MA. Viewpoints of traditional Iranian medicine
(TIM) about etiology of pediatric constipation. Int J Pediatr.
2014;2:89-92.

10. Hamedi S, Jokar A, Abbasian A. viewpoints of Iranian traditional
medicine (ITM) about etiology of constipation. J Gastrointest Dig
Syst. 2012;S8:005. doi:10.4172/2161-069X.S8-005.

11. Hashem Dabaghian F, Taghavi Shirazi M, Amini Behbahani F,
Shojaee A. Interventions of Iranian traditional medicine for con-
stipation during pregnancy. J Med Plants. 2015;53:58-68.

12. Khan M, Wang N. Descurainia sophia (L.): a weed with multiple
medicinal uses. Punjab Univ J Zool. 2012;27:45-51.

13. Nimrouzi M, Zarshenas MM. Phytochemical and pharmacologi-
cal aspects of Descurainia sophia (L.) Webb ex Prantl: modern


http://www.romecriteria.org/assets/pdf/19_RomeIII_apA_885-898.pdf
http://www.romecriteria.org/assets/pdf/19_RomeIII_apA_885-898.pdf

Choopani et al

651

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

and traditional applications. Avicenna J Phytomed. 2016;63:
266-272.

Zarshenas MM, Petramfar P, Firoozabadi A, Moein MR, Moha-
gheghzadeh A. Types of headache and those remedies in tradi-
tional Persian medicine. Pharmacogn Rev. 2013;7(13):17-26.
Khorasani MA. Makhzan-al-Advieh (The Storehouse of Medica-
ments). Tehran, Iran: Bavardaran Press; 2001.

Ma MF, Lu WH, Li J. Experimental research on pharmacology
and acute toxicology of Descurainia sophia (L.) Webb ex Prantl
processed. Chin Arch Tradit Chin Med. 2008;8:095.

Nimrouzi M, Sadeghpour O, Imanieh MH, et al. Flixweed vs.
polyethylene glycol in the treatment of childhood functional
constipation: a randomized clinical trial. fran J Pediatr. 2015;
25(2):e425.

Pasalar M, Bagheri Lankarani K, Mehrabani D, Tolidei H,
Naseri M. The effect of Descurainia sophia L. and Prunus
domestica L. in prevention of constipation among Iranian Hajj
Pilgrims, Saudi Arabia. Res J Pharm Biol Chem Sci. 2013;4:
1195-1204.

Drossman DA. The functional gastrointestinal disorders and the
Rome III process. Gastroenterology. 2006;130:1377-1390.
Frank L, Kleinman L, Farup C, Taylor L, Miner P. Psychometric
validation of a constipation symptom assessment questionnaire.
Scand J Gastroenterol. 1999;34:870-877.

Cohen J. Statistical Power Analysis for the Behavioral Sciences.
2nd ed. Hillsdale, NJ: Lawrence Erlbaum; 1988.

World Health Organization. BMI classification. http://apps.
who.int/bmi/index.jsp. Accessed January 26, 2016.

Heydari ST, Ayatollahi SMT, Zare N. Diagnostic value of
bioelectrical impedance analysis versus body mass index for
detection of obesity among students. Asian J Sports Med.
2011;2(2):68-74.

WHO Expert Consultation. Appropriate body-mass index for
Asian populations and its implications for policy and intervention
strategies. Lancet. 2004;363:157-163.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Mohamed NH, Mahrous AE. Chemical constituents of Descurainia
sophia L. and its biological activity. Rec Nat Prod. 2009;3:58-67.
Sun K, Li X, Liu JM, Wang JH, Li W, Sha Y. A novel sulphur
glycoside from the seeds of Descurainia sophia (L.). J Asian Nat
Prod Res. 2005;7:853-856.

Karami H, Khademloo M, Niari P. Polyethylene glycol versus
paraffin for the treatment of childhood functional constipation.
Iran J Pediatr. 2009;19:255-261.

Wang Y, Wang B, Jiang X, et al. Polyethylene glycol 4000 treat-
ment for children with constipation: a randomized comparative
multicenter study. Exp Ther Med. 2012;3:853-856.
Lee-Robichaud H, Thomas K, Morgan J, Nelson RL. Lactulose
versus polyethylene glycol for chronic constipation. Cochrane
Database Syst Rev. 2010;(7):CD007570. doi:10.1002/14651858.
CD007570.pub2.

Camilleri M, Kerstens R, Rykx A, Vandeplassche L. A placebo-
controlled trial of prucalopride for severe chronic constipation.
N Engl J Med. 2008;358:2344-2354.

Quigley E, Vandeplassche L, Kerstens R, Ausma J. Clinical trial:
the efficacy, impact on quality of life, and safety and tolerability
of prucalopride in severe chronic constipation—a 12-week,
randomized, double-blind, placebo-controlled study. Aliment
Pharmacol Ther. 2009;29:315-328.

Tack J, Van Outryve M, Beyens G, Kerstens R, Vandeplassche L.
Prucalopride (Resolor) in the treatment of severe chronic constipa-
tion in patients dissatisfied with laxatives. Gur. 2009;58:357-365.
Rao S, Lembo AJ, Shiff SJ, etal. A 12-week, randomized, controlled
trial with a 4-week randomized withdrawal period to evaluate the
efficacy and safety of linaclotide in irritable bowel syndrome with
constipation. Am J Gastroenterol. 2012;107:1714-1724.

Lewis S, Heaton K. Stool form scale as a useful guide to intestinal
transit time. Scand J Gastroenterol. 1997;32:920-924.

Riegler G, Esposito . Bristol scale stool form. A still valid help in
medical practice and clinical research. Tech Coloproctol. 2001;5:
163-164.


http://apps.who.int/bmi/index.jsp
http://apps.who.int/bmi/index.jsp


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


