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Abstract: Objective: To evaluate the efficacy of combined otilonium bromide (OB) and trimebutine maleate (TM-
906) therapy in patients with irritable bowel syndrome (IBS). Methods: Data from 105 IBS patients treated at the
Affiliated Hospital of Shaoxing University were retrospectively analyzed. Patients were divided into two groups: the
control group (n=50), receiving OB alone, and the observation group (n=55), receiving both OB and TM-906. A
comprehensive set of data, including treatment efficacy, safety profiles, clinical symptom improvements, serum
markers, and quality of life, were collected from both groups. Results: The observation group exhibited significantly
higher treatment efficacy and greater improvement in quality of life compared to the control group (P<0.05). The
incidence of adverse reactions was similar between groups (7.27% vs. 6.00%, P>0.05). Additionally, the observation
group experienced faster symptom relief and a more substantial reduction in inflammatory markers post-treatment
(P<0.05). Conclusions: Combined therapy with OB and TM-906 is a safe and effective treatment for IBS, offering
quicker symptom relief and substantial improvement in quality of life.
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Introduction

Irritable bowel syndrome (IBS) is a chronic func-
tional gastrointestinal disorder marked by sym-
ptoms such as abdominal pain, bloating, and
changes in bowel habits [1]. The effects of IBS
extend beyond the individual, severely affecting
quality of life and contributing to increased
medical costs and a substantial socioeconomic
burden [2]. The pathophysiology of IBS involves
complex factors, including dysregulation of the
gut-brain axis, gut dysbiosis, abnormal visceral
pain signaling, and intestinal immune activa-
tion. IBS is influenced by genetic predisposi-
tion, environmental factors, stress, inflamma-
tion, physical inactivity, and inadequate sleep
[3-5]. Epidemiologic data underscore the global
prevalence of IBS, with a risk range of 10% to
25% in the United States, affecting all age
groups. The incidence is notably higher in
women, with a rate of 14.0%, compared to
8.9% in men [6, 7]. Current IBS treatments pri-
marily aim to reduce intestinal inflammation

and alleviate symptoms, enhancing patients’
quality of life [8]. However, despite ongoing re-
search, there remains a lack of a highly effec-
tive, clinically safe treatment that addresses
IBS symptoms comprehensively. Thus, there is
a pressing need to identify more optimal treat-
ments [9].

Otilonium bromide (OB), a selective inhibitor of
ubiquitin-specific protease 28 (USP28), has de-
monstrated anticancer effects in various hu-
man cancer cell lines [10]. Beyond its oncolo-
gy-related properties, OB is an anticholinergic
spasmolytic agent that alleviates abdominal
pain by targeting the distal gastrointestinal
tract, making it a viable treatment for IBS [11].
In IBS rat models, OB has been shown to pre-
vent chronic water avoidance stress-induced
cholinergic alterations in the distal colon, serv-
ing as a preventive measure against disease
progression [12]. Trimebutine maleate (TM-
906), an opioid receptor agonist, is used to
treat gastrointestinal dysfunction in IBS by reg-
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ulating abnormal gastrointestinal motility [13].
It also functions as a prokinetic agent, promot-
ing gastric emptying by stimulating the release
of motilin and gastrin. Additionally, TM-906 mo-
dulates inflammatory signaling pathways, pro-
viding anti-inflammatory benefits that are par-
ticularly relevant for IBS patients [14].

Despite the individual promise of OB and
TM-906, there is limited literature on their com-
bined therapeutic use. This study aimed to
evaluate the clinical efficacy and safety of
the OB-TM-906 combination in IBS treatment,
addressing a significant gap in the current clini-
cal understanding and possibly offering a novel,
evidence-based treatment for this prevalent
gastrointestinal disorder.

Patients and methods
Case selection

This retrospective study included data from
105 IBS patients admitted to the Affiliated
Hospital of Shaoxing University between Oct-
ober 2022 and October 2024. The patients
were divided into two groups based on clinical
records: the control group (n=50), which re-
ceived OB treatment alone, and the observa-
tion group (n=55), which received a combina-
tion therapy of OB and TM-906. This study was
approved by the Ethics Committee of The Affi-
liated Hospital of Shaoxing University, ensuring
ethical compliance.

Inclusion criteria: Patients had to meet the
established diagnostic criteria for IBS [15], with
symptoms such as abdominal distension, ab-
dominal pain, and changes in stool consisten-
cy. Participants were treatment-naive, with no
prior exposure to relevant therapies for IBS.
They also had to avoid medications that could
interfere with the study outcomes for at least
three months before enroliment. Additionally,
participants were required to have no mental
illness or cognitive impairment, to complete a
three-month follow-up, and to have accurate
and comprehensive medical records.

Exclusion criteria: Patients were excluded if
they had severe underlying conditions, includ-
ing cardiovascular, pulmonary, cerebral, or re-
nal insufficiency. Those with co-existing malig-
nancies, structural or functional anomalies of
the gastrointestinal organs, a history of gastro-
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intestinal surgery, or allergies to the treatment
drugs were also excluded. Pregnant or lactating
women were excluded.

Intervention methods

Patients in the control group received OB, ad-
ministered orally, twice daily, two tablets per
dose.

Patients in the observation group received a
combination of OB and TM-906. OB was ad-
ministered as described for the control group,
while TM-906 was given orally at a dose of two
tablets, taken 30 minutes before each meal,
three times a day. Both groups underwent con-
tinuous treatment for one month.

Data collection

Efficacy: Efficacy was assessed using the
Bristol Stool Form Scale. The criteria for effica-
cy were as follows: Markedly Effective: Com-
plete resolution of symptoms (abdominal dis-
comfort, stool consistency) with a symptom
score reduction of > 80%. Effective: Impro-
vement in symptoms, with a symptom score
reduction of 50%-80%. Ineffective: No signifi-
cant improvement or worsening of symptoms.
The total effective rate was calculated as the
percentage of patients in the markedly effec-
tive and effective categories.

Safety: The incidence of adverse reactions,
including dry mouth, nausea, rash, and dizzi-
ness, was observed and recorded in both
groups. The total adverse reaction rate was cal-
culated as the percentage of patients experi-
encing these side effects.

Bowel symptom scores: The severity of abdomi-
nal pain and diarrhea was categorized as fol-
lows: O points: No symptoms (normal bowel
movements, 1-3 times/day, well-formed stools).
1 point: Mild symptoms (slight abdominal pain,
4-5 bowel movements/day). 2 points: Moderate
symptoms (frequent abdominal pain, 6-8 bowel
movements/day). 3 points: Severe symptoms
(significantly affecting daily life, >8 bowel move-
ments/day).

Stool consistency: Stool consistency post-treat-
ment was observed and categorized as loose
stools, mushy stools, watery stools, or well-
formed stools.
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Table 1. Comparison of general information

t-test was used. Categorical

Control group Observation

General information (n=50) group (n=55)

data, such as treatment effi-
X/t P cacy and safety outcomes,

Age (years) 43.3447.33 41.1348.20
Sex

Male 22 (44.00) 23 (41.82)

Female 28 (56.00) 32 (58.18)
Disease course (years) 3.38+1.32 3.51+1.60
Clinical subtype

Diarrhea-predominant 28 (56.00) 25 (45.45)

Constipation-predominant 15 (30.00) 22 (40.00)
Mixed-type 7 (14.00) 8 (14.55)
Marital status

Married 39 (78.00) 42 (76.36)

Unmarried 11 (22.00) 13 (23.64)

were expressed as frequen-
cies and percentages (n(%)).
The chi-square (x?) test was
used to assess statistical sig-
nificance for categorical data.
0.452 0.653 A significance level of P<0.05
1.326 0.515 was considered significant.

1.450 0.150
0.051 0.822

Results

General information
0.040 0.842

The control group and the
observation group were simi-

Symptom improvement: The time to improve-
ment in symptoms (abdominal discomfort,
stool frequency, stool consistency) was record-
ed for both groups.

Serum biomarkers: Fasting venous blood (5
mL) was collected in the morning before and
after treatment. Serum was obtained after
centrifugation, and levels of interleukin (IL)-10,
IL-18, and tumor necrosis factor (TNF)-a were
measured using the enzyme-linked immuno-
sorbent assay (ELISA) technique.

Quality of life: The Irritable Bowel Syndrome
Quality of Life Scale (IBS-QOL) was used to
assess patients’ quality of life. The IBS-QOL
scale includes eight domains: dysphoria, inter-
ference with activity, body image, health worry,
food avoidance, social reaction, sexual func-
tion, and relationships. The total score was con-
verted to a range of 0-100, with higher scores
indicating better quality of life.

Recurrence rate: A three-month follow-up was
conducted by telephone and outpatient consul-
tations. The recurrence rate was recorded dur-
ing this period.

Statistical methods

Data analysis was performed using SPSS 26.0
software. Continuous variables, such as age
and disease duration, were presented as mean
+ standard deviation (X * sd). Comparisons
between groups were made using an indepen-
dent-sample t-test. For comparisons of the

same variables at two time points, a paired
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lar in terms of demographic
and clinical characteristics.
No significant differences were observed bet-
ween the two groups in terms of age, gender,
disease durations, clinical subtypes, etc. (all
P>0.05). See Table 1.

Comparison of clinical efficacy

The total effective rate in the control group was
70.00%, whereas the observation group had a
rate of 87.27%. The observation group exhibit-
ed a significantly higher total effective rate
compared to the control group (P<0.05). See
Table 2.

Comparison of clinical safety

In the control group, the number of cases expe-
riencing dry mouth, nausea, rash, and dizziness
were 2, 1, 0, and O, respectively. In the obser-
vation group, the corresponding numbers were
2,0, 1, and 1. The overall incidence of adverse
reactions did not differ significantly between
the two groups (7.27% vs. 6.00%, P>0.05). See
Table 3.

Comparison of bowel symptom scores

Before treatment, no significant differences
were observed in the symptom scores for ab-
dominal pain, diarrhea, or other manifestations
between the two groups (all P>0.05). After
treatment, both groups showed significant
reductions in these scores, with the observa-
tion group showing significantly lower scores
compared to the control group (all P<0.05). See
Table 4.
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Table 2. Comparison of clinical efficacy

the control group (P<0.05).

Control group Observation

The number of cases with

Therapeutic efficacy (n=50) group (n=55) : P watery stools was compara-
Markedly effective 20 (40.00) 28 (50.91) ble between the two groups
i (P>0.05), while the observa-
Effective 15 (30.00) 20 (36.36) . s
) tion group had significantly
Ineffective 15 (3000) 7 (1273) more cases with well-formed
Total effectiveness 35 (70.00) 48 (87.27) 4.718 0.030 stools (P<0.05). See Table 5.
Comparison of symptom im-
Table 3. Comparison of clinical safety provement
. Control group  Observation group
Adverse reaction (n=50) (n=55) hS P The time to improvement in
Dry mouth 2 (4.00) 2 (3.64) abdominal discomfort, stqol
Rash 0 (0.00) 1(1.82) cy gnificantly
o er in the observation group
Dizziness 0(0.00) 1(1.82) compared to the control gr-
Total 3(6.00) 4.(7.27) 0.068 0.794 oup (all P<0.001). See Table
6.
Table 4. Comparison of bowel symptom scores Comparison of serum bio-
Control group  Observation group markers
Bowel symptoms (n=50) (n=55) t P
Abdominal pain Beforg treatment, no signifi-
Before 2.02+0.74 2.29+0.81 1777 0.079 cant '”;er‘gro(;‘P d'ffere”g_es
After 1.38+0.73° 0.75+0.55° 5022 <0001 oreobservedin serum bio-
) markers, including IL-10, IL-
Diarrhea 18, and TNF-a (all P>0.05).
Before 2.08+0.72 2.0+0.94 0.486 0.628 After treatment, a significant
After 1.12+0.63 0.82+0.58° 2.541  0.013 elevation in IL-10 levels was
Notes: 2P<0.05 and *P<0.01 vs. the pre-treatment value. observed in both groups,
along with a down-regulation
of IL-18 and TNF-a levels
Table 5. Comparison of stool consistency (@l P<0.05). Furthermore,
Stool ist, Control group Observation group ) P the observation group exhib-
0ol consistency (n=50) (n=55) X ited significantly higher post-
Loose stools 14 (28.00) 4(7.27) 7.922 0.005 treatment IL-10 levels and
Mushy stools 12 (24.00) 4(7.27) 5.674 0.017 significantly lower 1L-18 and
Watery stools 7 (14.00) 12(21.82)  1.080 02099  |NF-alevels compared tothe
control group (all P<0.05).
Well-formed stools 17 (34.00) 35 (63.64) 9.202 0.002 See Figure 1
Comparison of quality of life
Table 6. Comparison of symptom improvement p q Y
Symptom improvement Control group  Observation t p Before treafcment,_ the _IBS—
(n=50) group (n=55) QOL scores in all dimensions
Abdominal discomfort (d)  9.08+3.06 6.78+1.82 4.731 <0.001 were similar between the
Stool frequency (d) 14.08+3.34 8.71+2.16 9.870 <0.001 control and observation gro-
Stool consistency (d) 12.56+3.48  8.44+2.44 7.075 <0.001 ups (all P>0.05). After treat-

Comparison of stool consistency

The observation group had significantly fewer
cases of loose and mushy stools compared to
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ment, the IBS-QOL scores of
both groups significantly im-
proved across all domains, including dysphoria,
interference with activity, body image, health
worry, food avoidance, social reaction, sexual
function, and relationships. Moreover, the ob-
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Figure 1. Comparison of serum biomarkers (IL-10, IL-18, and TNF-a) before and after treatment in the two groups. A.
Pre- and post-treatment IL-10. B. Pre- and post-treatment IL-18 levels. C. Pre- and post-treatment TNF-a levels. Note:
a3P<0.05 and "P<0.01 vs. the pre-treatment value; °P<0.05 vs. Control. IL-10, interleukin-10; I.-18, interleukin-18;
TNF-a, tumor necrosis factor-a.

Table 7. Comparison of quality of life

Control group

Observation

In contrast, the observation
group had only 3 relapsed

Quality of life (n=50) group (n=55) t P cases, with a recurrence ra-
Dysphoria te of 5.45%. The repurrence
Before 73764850 72.47+10.96 0.669 0.505 rate in the observation group
After 79.58+8.74 83.45+9.13 2214 0.029 was significantly lower than
Interference with activit that of the control group
Y (P<0.05). See Figure 2.
Before 65.70+7.77 69.00+10.57 1.808 0.074
After 78.36+9.68 84.47+8.46 3.451 <0.001 Discussion
Body image
Before 75.82+6.48 73.64+9.42 1368 0.174 Numerous previous studies
After 79.9617.29 84.13+9.46 2512 0.014 have persistently explored
Health worry optimal treatment approach-
Before 73.16+10.90 73.27410.44 0053 0.958 es 1|‘or 'BBS pat'?“tlsé For exa-
After 82.64+8.04 87.33+817 2.960 0.004 mple, Bai et al. [16] report-
) ed that Atractylodes macro-
Food avoidance . .
Bef 68.64+9.40 72.18+9.08 1.962 0.053 cephala-Paeonia lactifiora-
etore T T ’ ) based prescriptions, a tra-
After 79.08+7.20 83.62+7.18 3.232 0.002 ditional Chinese medicine
Social reaction were more effective than
Before 81.08+8.55 78.961+8.75 1.253 0.213 p|acebo or western medica_
After 85.0846.48 89.55+6.36 3.565 <0.001 tions in enhancing symptom
Sexual function remission rates and alleviat-
Before 83.88+7.55 83.71+7.07 0.119 0.905 ing disease severity in IBS
After 90.16+6.76  93.13+4.23 2.725 0.008 patients. Similarly, Jiabao
Relationships et al. [17] found that combin-
Before 76.18+7.63 75.78+7.85 0.264 0.792 ing traditional Chinese and
After 82.70+8.51 86.89+6.76 2.806 0.006 Western medicine therapies,

specifically Weichang'an pi-
lls with western drugs, dem-

servation group demonstrated significantly hi-
gher IBS-QOL scores in all domains compared
to the control group (all P<0.05). See Table 7.

Comparison of recurrent rate

In the control group, 9 cases experienced recur-
rence, resulting in a recurrence rate of 18.00%.
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onstrated superior clinical efficacy in treating
gastrointestinal disorders like IBS, without
causing severe adverse reactions. These find-
ings have paved the way for new therapeutic
interventions for IBS.

In this study, initial results revealed that the
combination therapy of OB and TM-906 yielded
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Figure 2. Comparison of recurrence rates. ®denotes
P<0.05 compared to the control group.

a significantly higher treatment effectiveness
rate of 87.27%, compared to 70.00% in the
control group. A study on an IBS mouse mo-
del demonstrated that TM-906 mitigated
post-infection colonic muscle hypercontrac-
tion, thereby reducing colonic hyper-reactivity
[18]. It also selectively inhibited propulsive
activity in the proximal two-thirds of the colon,
which may partly explain its therapeutic me-
chanism in IBS patients [19].

In terms of clinical safety, the combination ther-
apy did not significantly increase medication-
related side effects (7.27% vs. 6.00%), suggest-
ing that the added drug did not compromise
clinical safety. A study by Zhong et al. [20] also
showed that TM-906 provided effective relief
for functional dyspepsia and diarrhea-predomi-
nant IBS, with fewer adverse reactions and
lower treatment costs, consistent with our find-
ings. Additionally, TM-906 accelerates gastric
emptying and has a low to moderate severity
adverse reaction rate of only 12.3% [21]. In
this study, IBS patients experienced significant
alleviation of abdominal pain and diarrhea, as
well as a higher rate of well-formed stools un-
der the combination therapy. Furthermore, this
combination therapy significantly shortened
the time to improvement in symptoms such as
abdominal discomfort, stool frequency, and
stool consistency in IBS patients.

TM-906 modulates gastrointestinal motility by
regulating calcium and potassium channels,
effectively relieving abdominal pain in IBS
patients [22]. Chmielewska-Wilkonet al. [23]
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found that OB alleviated individual and overall
clinical symptoms (such as diarrhea frequency
and normal stool frequency) within four weeks,
consistent with our research findings. After
receiving OB and TM-906 combined therapy,
IBS patients showed a significant increase in
IL-10 levels and a marked reduction in IL-18
and TNF-q, indicating effective improvement in
inflammatory imbalance, inhibition of inflam-
mation, and significant anti-inflammatory eff-
ects. IL-10, 1L-18, and TNF-a are crucial in the
pathologic progression of IBS, with IL-10 exert-
ing anti-inflammatory effects, while IL-18 and
TNF-a promote inflammation in the context of
dysregulated inflammation [24]. In Motawea et
al’s [25] study, TM-906, delivered by nano-
structured lipid carriers for acute colitis treat-
ment, significantly reduced disease severity
and downregulated TNF-a, supporting our
findings.

Regarding quality of life, the combination of
OB and TM-906 significantly improved IBS
patients’ scores in various domains, including
dysphoria, interference with activity, body ima-
ge, health worry, food avoidance, social reac-
tion, sexual function, and relationships. The
combination therapy also significantly reduced
the risk of recurrence, lowering the recurrence
rate from 18.00% to 5.45%. These results de-
monstrate that OB combined with TM-906
provided significantly better clinical outcomes
than OB monotherapy in IBS management.

However, this study had several limitations.
First, the relatively small sample size and short
follow-up period may have limited the generaliz-
ability of our findings. Future multicenter stud-
ies with longer follow-up durations are needed
to validate the clinical efficacy of this combina-
tion therapy. Second, potential confounding
factors such as dietary patterns, psychological
status, and concomitant medications were not
systematically recorded, which may have influ-
enced the outcomes. Future studies should
incorporate these variables for a more com-
prehensive analysis. Lastly, the mechanisms
behind the observed improvements remain
incompletely understood. Further investigation
of the causal relationship between inflamma-
tory biomarkers and symptomatic improvement
could provide valuable insights into the the-
rapeutic mechanisms. Future research should
aim to address these limitations through more
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robust experimental designs and expanded
analytical approaches.

In conclusion, the combination of OB and
TM-906 significantly enhanced treatment effi-
cacy for IBS patients, achieving an effective-
ness rate of 87.27% while maintaining a favor-
able safety profile. This combination therapy
effectively alleviates abdominal pain and diar-
rhea, increases the rate of well-formed stools,
and accelerates improvement in symptoms
such as abdominal discomfort, stool frequency,
and stool consistency. Additionally, it modulat-
ed excessive inflammatory responses and sig-
nificantly improves patients’ overall quality of
life. These findings provide a more efficacious
and safer treatment alternative for IBS symp-
tom relief, offering valuable insight for clinical
practice and future research.
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