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Background: Still there is no consensus on the best treatment for abdominal pain-related functional Gastrointestinal Disorders (FGIDs).
Objectives: The purpose of this study was to compare the effects of a synbiotic Lactol (Bacillus coagulans + fructooligosaccharide (FOS)),
peppermint oil (Colpermin) and placebo (folic acid) on abdominal pain-related FGIDs except for abdominal migraine.
Patients and Methods: This placebo-controlled study was conducted on 120 children aged 4 - 13 years to compare the efficacy of pHdependent peppermint oil (Colpermin) versus synbiotic Lactol (Bacillus coagulans + fructooligosaccharids (FOS)) in decreasing duration,
severity and frequency of functional abdominal pain. The patients were randomly allocated into three equal groups (n = 40 in each group)
and each group received Colpermin or Lactol or placebo.
Results: Eighty-eight out of 120 enrolled patients completed a one-month protocol and analyses were performed on 88 patients’ data.
Analyses showed that improvement in pain duration, frequency and severity in the Colpermin group was better than the placebo group
(P = 0.0001, P = 0.0001 and P = 0.001, respectively). Moreover, pain duration and frequency were decreased in the Lactol group more than
the placebo (P = 0.012 and P = 0.0001, respectively), but changes in pain severity were not significant (P = 0.373). Colpermin was superior to
Lactol in decreasing pain duration and severity (P = 0.040 and P = 0.013, respectively). No known side effects or intolerance were seen with
Colpermin or Lactol.
Conclusions: The pH-dependent peppermint oil capsule and Lactol tablet (Bacillus coagulans+ FOS) as synbiotics seem to be superior to
placebo in decreasing the severity, duration and frequency of pain in abdominal pain-related functional GI disorders.
Keywords: Mentha Piperita; Synbiotics; Abdominal Pain

1. Background
Functional Gastrointestinal Disorders (FGIDs) are a
group of chronic or recurrent gastrointestinal symptoms
not explained by structural, inflammatory, metabolic or
neoplastic pathophysiologies (1). The Rome III committee aimed to update and revise the pediatric criteria in
FGIDs. The Rome III process had two pediatric subcommittees based on the age range: neonate/toddler (0 - 4
years) and child/adolescent (4 - 18 years) (2). The child/
adolescent committee classified FGIDs based on the main
complaints and described three classes of FGIDs: vomiting and aerophagia, abdominal pain-related FGIDs and
constipation and incontinence (1). Abdominal pain-related FGIDs consist of functional dyspepsia, irritable bowel
syndrome, abdominal migraine, functional abdominal pain and functional abdominal pain syndrome. In
functional GI disorders is no evidence of inflammatory,
anatomic, metabolic or neoplastic process (1, 3, 4). Some
changes in brain-gut axis seem to be an important mechanism for FGIDs (5). Except for abdominal migraine with

episodic pattern, abdominal pain or discomfort must
be reported for at least once per week in a two-steady
month period and accompanying symptoms for more
than 25% of the time (2, 6). Various interventions including special diets, conventional and alternative medical
therapies and psychological therapy have been tried in
patients with abdominal pain-related FGIDs. Trials with
H2 receptor antagonists, proton pump inhibitors, sucralfate, prokinetic drugs and metoclopramide, tricyclic antidepressants, antispasmodic and anticholinergic drugs
such as mebeverine and dicyclomine, probiotics such as
Lactobacillus reuteri and Lactobacillus rhamnosus GG, botanicals including peppermint oil, diets with added fiber
or restricted lactose, cognitive-behavioral therapy have
been showed different results (7-13). However, still there
is no consensus on the best treatment for abdominal
pain-related FGIDs. Colpermin (pH-dependent peppermint oil) capsule comprises menthol that causes inhibition of smooth muscle contractions by blocking calcium
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channels. Moreover, it has a mild topical effect on ileal
and colonic mucosa (14-16). As commensal bacteria of the
GI tract are believed to play an important role in homeostasis, alterations to these populations have been implicated in dysmotility, visceral hypersensitivity, abnormal
colonic fermentation and immunologic activation. Probiotics and synbiotics (Lactol in this study) may improve
functional GI symptoms by restoring the microbial balance in barrier or by altering the intestinal inflammatory
response (17-21).

2. Objectives

This study aimed to compare the effects of a synbiotic
Lactol (Bacillus coagulans + fructooligosaccharide (FOS)),
peppermint oil (Colpermin) and placebo (folic acid) on
abdominal pain-related FGIDs except for abdominal migraine.

3. Patients and Methods
This randomized placebo-controlled trial was conducted on 120 patients referred to clinic of pediatric gastroenterology in Valiasr Hospital of Imam Khomeini Hospital
Complex, an educational-governmental center, Tehran,
Iran, from September 2012 to August 2014. The patients
were randomly allocated into three equal groups for
one-month treatment (n =40) (14, 18); group A: Colpermin (pH-dependent peppermint oil) (Tillotts company)
capsule 187 mg Three times a day thirty minutes before
meals (for patients over 45 kg weight, two caps per dose),
group B: Lactol tablet (150 million spores of Bacillus coagulans + Fructooligosaccharide) (BIoPlus company) TDS
after meals and group C: folic acid Table 1 mg (Jalinous
company) daily thirty minutes before breakfast or lunch
(as a placebo). From 157 patients with chronic abdominal
pain (pain for more than 2 months with recurrence at
least once a week) 120 patients were enrolled in this study
based on the inclusion criteria including lack of red flags
such as Right Lower Quadrant or Right Upper Quadrant
pain, weight loss or growth impairment, dysphagia,
vomiting, anemia, diarrhea (specially nocturnal), fever,
arthritis, familial history of Inflammatory Bowel Disease
(IBD) or any abnormal finding in physical examination or
primary lab tests. Patients with mentioned red flags and
probable diagnosis of abdominal migraine were excluded from the Figure 1. This trial has been evaluated in ethics committee of Tehran University of Medical Sciences
(91-03-30-18354-74162) also registered on Iranian registry
of Clinical Trials (IRCT 2012 1107 11392 N1). We recruited 120
patients aged between 4 - 13 years with abdominal painrelated FGIDs based on Rome III criteria in this study.
Patients complained of abdominal pain at least weekly
for past two months (Functional Abdominal Pain; FAP)
and some of them reported dyspeptic symptoms such as
early satiety, belching, fullness after meal, etc. (functional
dyspepsia) or Irritable Bowel Syndrome (IBS) symptoms
including alteration in bowel habit, constipation, pain
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relief after defecation, etc. (IBS) or dispersed symptoms
such as headache, pain in extremities, difficulty in sleep,
etc. Abdominal Pain Syndrome (APS). Abdominal migraine has been excluded based on its possible different
pathophysiology and treatment. All of the cases were
investigated with complete blood count and differentiation- Erythrocytes Sedimentation Rate (ESR)-urine analysis and stool exam (for WBC, RBC, occult blood, parasites)
before enrollment. For patients with abdominal pain
and growth deficiency, the celiac panel was checked too.
These tests were checked in Valiasr Hospital laboratory
to exclude common organic causes of abdominal pain.
Patients with negative results were enrolled in the study
(120 patients) (Figure 1). Eighty-eight patients completed
the one-month trial and periodic visits (34 in Colpermin,
29 in Lactol and 25 in the placebo group). Thirty-two patients were excluded during trial because they didn’t
complete one-month drug consumption (due to journey
or lack of 2 weeks visit). We analyzed 88 patients’ data.
All parents gave the written informed consent. For each
patient a questionnaire was completed before and after
intervention by a professional nurse who was unaware
of the protocol. A two-week drug quota was prescribed
and the remaining on next visit after two weeks. The outcome measure was changes in severity, duration and frequency of pain after the one-month intervention in each
group and between groups. Pain severity assessment was
done based on patients’ or their parents’ reports with
numbers from zero to ten (numerical rating scale). Duration of pain as minutes per day and frequency as pain
episodes in week was assessed. For each patient, before
and after treatment changes in severity, duration and
frequency of pain were recorded. Rectal burning, esophageal pain or heart burn and allergic reactions are side effects of Colpermin that we monitored them during the
trial process. The ability of probiotic strains to survive in
gastric conditions and strongly adhere to the intestinal
epithelium may entail a risk of bacterial translocation,
bacteremia and sepsis that we explained them for parents and monitored them. Data were analyzed using SPSS
version 18 United States of America. Descriptive statistics
were evaluated as frequencies, percentiles and mean ±
SD (standard deviation). Consequently to normal distribution of variables, analytical statistics and comparison
between groups were evaluated using ANOVA, a repeatedmeasures analysis, chi-square test and multivariate general linear regression. In each group, before and after intervention, changes were compared using a paired t-test.
P < 0.05 was considered as statistically significant.

4. Results

There were no statistically significant differences between the three groups in terms of age, sex, duration,
frequency and severity of pain, pain localization and
clinical subgroups (FAP-Dyspepsia-IBS-APS) before treatment (P > 0.05). There were no statistically significant differences in demographic variables between the groups
Iran Red Crescent Med J. 2015;17(4):e23844

Asgarshirazi M et al.
(Table 1). Two main used drugs were Colpermin (peppermint
oil) and Lactol (synbiotic). In group A (Colpermin),
significant changes were seen in duration, frequency and
severity of abdominal pain after intervention (P value =
0.0001). For Lactol group, changes in duration, frequency
and severity of pain were significant too (P value = 0.008,
0.001 and 0.001, respectively). In placebo group, change
in duration was not significant (P value = 0.730); however,
the frequency and severity changes were significant (P
= 0.032 and P = 0.002, respectively) (Table 2). Decrease in
duration, frequency and severity of pain after intervention
in the Colpermin group was significant compared to the
placebo (P = 0.0001, P = 0.0001, and P = 0.001, respectively).
Table 1. Variables Between the Groups a,b
Variable

Mean age c
Gender d

Pain duration and frequency changes were also significant
in the Lactol group compared to the placebo (P = 0.012, P
= 0.0001, respectively), but pain severity changes were
not significant (P = 0.373). Pain duration and severity
in the Colpermin group were decreased more than the
Lactol group (P = 0.040 and P = 0.013 respectively). Lactol
reduced pain frequency more than the Colpermin, but
this difference was not statistically significant (P = 0.619)
(Table 3, Figures 2-4). Overall, pain duration and frequency
were decreased in the Colpermin and Lactol groups more
than the placebo Moreover, pain duration and severity
were decreased in the Colpermin group more than the
Lactol group.

A (Colpermin)

B (Lactol)

C (Folic acid)

P Value

7.06 ± 2.38

7.44 ± 2.44

7.42 ± 2.49

0.783

19

13

8

0.190

Male
Female

Duration of pain, minutes per day c
Frequency of pain, per week c

Severity of pain, numerical rating scale c
Pain localization d

15

16

17

67.05 ± 36.97

56.37 ± 25.56

53.40 ± 16.81

0.154

4.24 ± 1.57

4.83 ± 1.64

4.44 ± 1.87

0.381

5.23 ± 1.34

5.75 ± 1.21

5.20 ± 1.15

Periumblical
LLQ-Hypogastric

20

16

12

2

1

2

Epigastric

1

1

1

Diverse pain

9

11

10

FAP

19

15

11

Clinical subgroups d

0.608

Dyspepsia

1

2

2

IBS

9

10

11

APS

5

2

1

a Abbreviations: APS, Abdominal Pain Syndrome; FAP, Functional Abdominal Pain; IBS, Irritable Bowel Syndrome.
b Data are presented as Mean ± SD.
c ANOVA analyse.
d Chi-square test.

Table 2. Means and Standard Deviations of Scores Before and After the Intervention a
Variable

Duration of pain, minutes per day a
P Value

A (Colpermin, n = 34)
Baseline
0.0001
4.24 ± 1.57

Severity of pain, numerical rating scale a

5.23 ± 1.34

P Value

a Paired t-test.
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Final

B (Lactol, n = 29)

Baseline

Final

67.05 ± 36.97 26.17 ± 11.61 56.37 ± 25.56 37.06 ± 25.51

Frequency of pain, per week a
P Value

0.172
0.674

0.008
2.00 ± 0.98

4.83 ± 1.64

3.11 ± 1.36

5.75 ± 1.21

0.0001
0.0001

Baseline

Final

53.40 ± 16.81 51.60 ± 23.74
0.730

2.14 ± 0.87

4.44 ± 1.87)

3.93 ± 1.06

5.20 ± 1.15

0.0001
0.0001

C (Placebo, n = 25)

3.40 ± 1.41)

0.032
4.24 ± 1.33

0.002
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Table 3. Comparison Between Drugs and Placebo and Between Two Drugs a
Colpermin

Mean Changes in Pain Duration

Mean Changes in Pain Frequency Mean Changes in Pain Severity

40.882

Placebo

P value a
Lactol

Placebo

P value a

Colpermin
Lactol

P value a
a GLM analysis.

2.235

2.117

1.800

1.040

0.960

0.0001

0.0001

0.001

19.310

2.690

1.827

1.800

1.040

0.960

0.012

0.0001

0.373

40.882

2.235

2.117

19.310

2.690

1.827

0.040

0.619

0.013

157 patients aged 4-13 yr
with chronic abdominal
pain

Exclusion (n=37)

Allocated to
Colpermin (n=40)

Allocated to Lactol
(n=40)

Allocated to placebo
(n=40)

Received Colpermin

Received Lactol

(n=40)

(n=40)

Received placebo
(n=40)

Completed intervention (n=34)

Completed intervention (n=29)

Completed intervention (n=25)

Discontinued intervention (n=6)

Discontinued intervention (n=11)

Discontinued intervention (n=15)

Analyzed in per-protocol (n=34)

Analyzed in per-protocol (n=29)

Analyzed in per-protocol (n=25)

Figure 1. Consort Flow Chart

5. Discussion
Abdominal pain of unknown origin, or nonspecific
abdominal pain, is the most frequent diagnosis in children with abdominal pain (22). There are still questions
on the definitive pathophysiological alterations found
in children with abdominal pain-related FGIDs. Current
theories include autonomic nervous system instability,
visceral hyperalgesia, gut dysmotility, stressful life events
or poor coping skills based on the complex interplay of
genetic, physiological and psychological factors (5, 6,
23-26). It is known that both the gut and the nervous sys4

tem are derived from the same tissue embryologically.
Neuropeptides and neurotransmitters produced in the
gastrointestinal tract regulate gastrointestinal motility,
blood flow, secretion and absorption (5). The enteric and
central nervous systems have direct effects on each other.
This brain-gut communication seems to be a mechanism
that links the psychoemotional state with gastrointestinal dysfunction (5). In this study we compared the efficacy and tolerability of pH-dependent peppermint oil
(Colpermin) and synbiotic Lactol (Bacillus coagulans +
Iran Red Crescent Med J. 2015;17(4):e23844

Asgarshirazi M et al.
Estimated Marginal Means of frequency
5

Estimated Marginal Means

4.5

placebo
Colpermin
lactol

4
3.5
3

2.5
2
1

2

Figure 2. Comparison of Frequency Changes Between Groups
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Figure 3. Comparison of Duration Changes Between Groups
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Figure 4. Comparison of Pain Severity Changes Between Groups
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FOS) with each other and with placebo in childhood
functional abdominal pain. We evaluated the patients’
response as decrease in severity, duration and frequency
of pain and found superiority of Colpermin and Lactol
to placebo. In the one-month trial period, we didn’t see
any adverse reaction or intolerance in our patients and
it seems that Colpermin and Lactol can provide better
outcome in controlling pain in children with functional
abdominal pain compared to placebo (folic acid). Also, it
seems that Colpermin compared with Lactol is better in
decreasing duration and severity of pain. Both of them
were tolerated without side effects. Kline et al. (14) used
pH-dependent, enteric-coated peppermint oil capsule
against placebo in 50 children with IBS for 2 weeks in a
randomized, double-blind controlled trial and assessed
changes in the severity of symptoms including abdominal pain, stool pattern, etc. They showed decreases in the
severity of symptoms in 76% of patients received peppermint oil compared to only 19% who received placebo.
However, they tried peppermint oil only for IBS patients,
but we used it for four subclasses of abdominal pain-related FGIDs. Several meta-analyses showed the effectiveness of different antispasmodics in the treatment of IBS
(16, 27). The significant improvement in severity, duration
and frequency of pain in our patients may have several
explanations. Colpermin (pH-dependent peppermint oil)
capsule comprises menthol that causes the inhibition of
smooth muscle contractions by blocking calcium channelsalso It has a mild topical effect on ileal and colonic
mucosa (14-16). Romano et al. (17) showed the efficacy of
Lactobacillus reuteri as a probiotic for children abdominal
pain intensity in a randomized, double-blind placebocontrolled trial. Gawronska et al. (18) used Lactobacillus
GG for treating functional abdominal pain disorders in
children in a randomized, double-blind placebo-controlled trial and showed 25% response for probiotic compared to 9.6% for placebo and concluded that the Lactobacillus rhamnosus GG appears to moderately increase
treatment success particularly among children with IBS.
Bauserman et al. (19) also tried Lactobacillus rhamnosus
GG versus placebo for six weeks in patients with IBS and
showed no significant difference in abdominal pain relief. On the other hand, Francavilla et al. (20) showed that
Lactobacillus GG significantly reduces the frequency and
severity of abdominal pain in a randomized controlled
trial. Bu et al. (21) randomized patients with chronic constipation and abdominal pain to receive either Lactobacillus casei rhamnosus, magnesium oxide or placebo for
4 weeks and showed that frequency of abdominal pain
was significantly decreased in the probiotic group compared to both magnesium oxide and placebo. We tried
the synbiotic Lactol (Bacillus coagulans + FOS) for 4 weeks
and saw its superiority to placebo in decreasing the pain
severity, frequency and duration. As commensal bacteria of the GI tract are believed to play an important role
in homeostasis, alterations to these populations have
been implicated in dysmotility, visceral hypersensitivity,
5
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abnormal colonic fermentation and immunologic activation, probiotics and synbiotics (Lactol in this study)
may improve functional GI symptoms by restoring the
microbial balance in barrier or by altering the intestinal
inflammatory response (17-21). Because of efficacy and no
side effect or intolerance, these drugs can be worthy and
considerable. Peppermint oil is a botanical with rectal
burning, esophageal pain or heart burn and allergic reactions, side effects that none of them has been reported or
seen in our patients (14). The ability of probiotic strains
to survive in gastric conditions and to strongly adhere
to the intestinal epithelium may entail a risk of bacterial
translocation, bacteremia and sepsis. However, in past
studies, current preparations were safe for normal hosts
(17-21). We applied a standard preparation and were sure
of our patients’ immunity based on history and physical
exam and complete blood count with differentiation. We
didn’t seen any side effects or intolerance strong point
of this study was the placebo-controlled, single-blind
design of this study (our professional nurse who has
completed questionnaires was unaware of the protocol),
which aimed to compare the efficacy of a botanical and
safe drug with a synbiotic product. Weak points of our
study were the dropout of some patients during trial and
using unsealed drugs. The pH-dependent peppermint
oil capsule and Lactol tablet (Bacillus coagulans + FOS) as
synbiotic seem to be superior to placebo in decreasing severity, duration and frequency of pain in abdominal painrelated FGIDs (except for abdominal migraine).None of
these drugs showed side effect or intolerance and both
are worthy and safe. Future studies based on biochemical
and inflammatory changes in GI tract are suggested. This
can be evaluated by stool examination for inflammatory
markers, such as calprotectin.
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