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Objective: To compare the post-infectious irritable bowel syndrome
(PI-IBS) and none post-infectious irritable bowel syndrome (NPI-IBS)
clinically and experimentally. Methods: From May 2015 to January
2017, eighty-nine patients with irritable bowel syndrome (IBS) were
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recruited in Nishtar Hospital Multan. The clinical data were collected
for all the patients, and a blood sample was collected to detect the level
of C-reactive protein (CRP) and intestinal fatty acid binding protein
(IFABP), an investigation questionnaire of gastrointestinal symptom

rating scale (GSRS) and self-rating anxiety scale (SAS) were carried out to evaluate the
gastrointestinal function and anxiety status. Results: In the study, forty-eight patients were
included in PI-IBS group and 41 in Non-PI-IBS group. There was no significant difference in
age, gender and GSRS between the two groups (p>0.05). In PI-IBS group 70.8% patients
presented with the primary symptom of diarrhea and 60.4% presented with a SAS scores over
50, but in Non-PI-IBS group, the values were only 19% (p<0.05) and 34.1% (p<0.05). The
level of IFABP and CRP were significantly higher in PI-IBS group than those in Non-PI-IBS
group (p<0.05). Conclusion: The PI-IBS may be different from Non-PI-IBS in mechanism
and should be treated using different strategies.
KEYWORDS: CRP, GSRS, SAS.
INTRODUCTION
Irritable bowel syndrome (IBS) is a common intestinal disorder characterized by persistent or
intermittent abdominal pain or discomfort, distention, and changes in stool patterns.[1] It is
reported that 3% to 30% of patients develop IBS after intestinal infection.[2I] rritable bowel
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syndrome (IBS) which occured after an initial episode of acute gastrointestinal infection was
defined as postinfectious irritable bowel syndrome (PI-IBS).[3] Some studies suggest that lowgrade inflammation plays an important role in the development of IBS[4] and some authors
have reported the high expression of blood level of cytokine such as TNF- α, IL-6, IL-8, IL10 and IL-1β were found in patients with PI-IBS.[5] In our opinion, the mechanism of PI-IBS
may be different from non PI-IBS, resulting in some different manifestations between PI-IBS
and non PI-IBS. However, few studies have been published on this topic in English
literatures.
Intestinal fatty acid binding protein (IFABP) is a 15-kDa cytoplasmic protein located in small
intestinal enterocytes involved in the uptake and transport of polar lipids such as fatty acids
from the small-bowel lumen, which has been associated with injury to the intestinal mucosa
and injury common to inflammatory bowel diseases.[6] When the integrity of the enterocyte
membrane is compromised, I-FABP are rapidly released into the circulation. This makes
them a potentially suitable biomedical predictor of small bowel ischemia.[7] Kittaka, in a
clinical study of 37 patients diagnosed with small bowel obstruction, concluded the I-FABP
level is a useful marker for discriminating between strangulated small bowel obstruction and
simple small bowel obstruction.[7] Using a prospective observational study of fifty patients
with severe sepsis, Zhu found the IFABP concentrations in all patients were significantly
increased.[8] In addition, C-reactive protein (CRP) is an inflammation marker, confirmed by
many studies. We speculate that as the PI-IBS is closely correlated with low-grade infection,
the blood level of IFABP or CRP in PI-IBS patients may be higher than common IBS
patients, but up till now, this viewpoint haven’t been confirmed.
Therefore, a comparative clinical study was carried out in the internal medicine department of
our hospital. The objectives of this study was to compare the PI- IBS and none PI-IBS
clinically and experimentally, to help physicians better identify and make treatment strategies
for the disease.
METHODS
From May 2015 to January 2017, Eighty-nine IBS patients were recruited in the internal
medicine department of Nishtar Hospital, Multan. For this study, including 48 PI-IBS
patients with a history of acute enteritis, bacillary dysentery or related gastrointestinal
infection within the previous 3 to 12 months and 41 non-PI-IBS patients. The diagnosis of
IBS was made as defined by the Rome III criteria. The patients with the following conditions
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were excluded: (1) gastrointestinal organic disease including peptic ulcer, Crohn’s disease,
ulcerative colitis and pancreatitis; (2) history of major abdominal surgery; (3) evidence of
cardiovascular, gastrointestinal, metabolic, psychological or malignant disease; and (4)
pregnancy or lactating.
Patients who were using medications that could alter gastrointestinal function two weeks
prior to enrollment, as well as patients taking nonsteroidal anti-inflammatory drugs, steroids,
or antibiotics were excluded from the current study.[9] The study was approved by the
institutional review board of our hospital. All subjects provided written informed consent at
the beginning of the study.
In the study, the clinical data including age, gender and times of diarrhea were collected for
all the patients in two groups. To evaluate the gastrointestinal function and anxiety state, an
investigation questionnaire of Gastrointestinal Symptom Rating Scale (GSRS)[10] and SelfRating Anxiety Scale (SAS)[11] were carried out for the included patients. The GSRS contains
15 items which were combined into 5 symptom clusters including reflux, abdominal pain,
indigestion, diarrhea and constipation, and uses a 7-point Likert scale ranging from “no
discomfort” to “very much discomfort”. A higher score of GSRS demonstrates a greater
discomfort.[9] The SAS contains 20 items which measure the subject’s anxiety levels. Each
item includes 1 of 4 responses ranging from A = never to D = very often. Responses to
positively phrased questions are scored as follows: A = 1, B = 2, C = 3 and D = 4. Responses
to negatively phrased questions are scored as A = 4, B = 3, C = 2, and D = 1. An SAS
standard score ≥ 50 indicates conscious anxiety. Lower SAS scores indicate milder
anxiety.[12] In addition, a blood sample was collected from all patients to detect the level of Creactive protein (CRP) and intestinal fatty acid binding protein (IFABP).
RESULTS
In the study, eighty-nine IBS patients were recruited, among which 48 were included in PIIBS group and 41 in Non-PI-IBS group. In 89 patients, forty-two were female and fortyseven were male. In terms of the aetiology in PI-IBS group, thirteen patients were bacillary
dysentery (27.1%), four were salmonella infection (8.3%), twenty were acute gastroenteritis
(41.7%), and eleven were unknown aetiology (22.9%).
The clinical data of two groups are listed in Table-I. There was no significant difference in
age, gender and GSRS between the two groups (p>0.05). In the PI-IBS group 70.8% patients
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presented with the primary symptom of diarrhea, but in the NonPI-IBS group, only 19%
patients presented with the primary symptom. There was significant difference between the
two groups (p<0.05). Also, in terms of evaluation of anxiety status, the percentage of patients
with SAS scores>50 in PI-IBS group was 60.4%, and in Non-PI- IBS group was 34.1%, the
values of SAS was significantly higher in PI-IBS group than those in Non-PI-IBS group
(p<0.05). At the same time, the results of intestinal fatty acid binding protein and C-reactive
protein in the two groups are shown in Table-I and Fig.1. It shows that both parameters were
significantly higher in PIIBS group than those in Non-PI-IBS group (p<0.05).

Fig. 1: The comparison of intestinal fatty acid binding protein (IFABP, ug/L) and Creactive protein (CRP, mg/L) in the two groups.
Table-I: The clinical data in PI-IBS and Non-PI-IBS groups.
PI-IBS
Non-PI-IBS p value
Case numbers(n)
48
41
Age(years)
37±9.7
39±8.6
0.91
Gender(male/female)
23/25
19/22
0.88
Gastrointestinal Symptom Rating Scale
29.6±12.9
25.7±14.1
0.73
Zung Self-Rating Anxiety Scale>50 scores (n, %) 29(60.4%) 14(34.1%)
0.01
Times of diarrhea (>3 times),(n, %)
34(70.8%) 19(46.3%)
0.02
Intestinal fatty acid binding protein(ug/L)
40.8±16.9
18.9±13.1
0.02
C-reactive protein(mg/L)
9.57±3.58
4.39±1.47
0.03
DISCUSSION
Many authors have suggested that previous gastrointestinal infection or inflammation plays
an important role in the pathogenesis of IBS.[3,13] The high expression of TNF- α, IL-6, IL-8,
IL-10, IL-1β and TGF-1β are significantly increased in PIIBS patients, demonstrating the
close association between infection and PI-IBS.[14,15] In the current study, the CRP level in
the PI-IBS group was significantly higher than that in the non PI-IBS group, which indicates
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the close correlation between gastrointestinal infection or inflammation and the development
of PI-IBS, and confirms the viewpoints of low-grade infection.
At the same time, we found the percentage of patients with higher anxiety status in PI-IBS
group were significantly higher than that in Non-PIIBS group, demonstrating higher anxiety
status is closely associated with the development of PI-IBS. In a study of 49 participants,
Spence using logistic regressions found those who developed IBS had significantly higher
levels of perceived stress, anxiety, somatisation and negative illness beliefs at the time of
infection than those who did not develop IBS.[16] Nicholl also suggested high levels of illness
behavior, anxiety, sleep problems and somatic symptoms were found to be independent
predictors of IBS.[17] The current study drew the similar conclusion as the two above
mentioned studies. The low grade inflammation of PI-IBS may result in the persistent
symptoms, which adversely aggravate the negative emotion and cause the high anxiety status
in patients with PI-IBS. In addition, we found the level of IFABP in PI-IBS group was
significantly higher than that in the NonPI-IBS group, which confirmed our speculation
before the study and indicated that the injury of intestinal mucosa is possible in PI-IBS.
Therefore, we suggest that the PI-IBS may be different from Non-PI-IBS in the mechanism.
Kittaka[7] found the I-FABP level is elevated in strangulated small bowel obstruction and
Wiercinska-Drapalo suggested a high level of I-FABP in ulcerative colitis,[18] the two authors
reported the similar viewpoints. Subsequently, we concluded from the current study that the
treatment strategies of PI-IBS should be different from Non-PI-IBS. However, our study has
its limitations. First, the sample size was small, and from a large scale clinical study we may
obtain more information. Second, from the study we suggest that the PI-IBS may have
different mechanism when compared with Non-PI-IBS, but we didn’t perform further clinical
or experimental study, and it remain unclear in the current study. Thus, more studies need to
be carried out in the future.
REFERENCES
1. Chen J, Zhang Y, Deng Z. Imbalanced shift of cytokine expression between T helper 1
and T helper 2 (Th1/Th2) in intestinal mucosa of patients with post-infectious irritable
bowel syndrome. BMC Gastroenterol., 2012; 12: 91. doi: 10.1186/1471-230X-12-91.
2. Spiller R, Garsed K. Post infectious irritable bowel syndrome. Gastroenterology., 2009;
136(6): 1979-1988. doi: 10.1053/j.gastro.2009.02.074.

www.wjpr.net

Vol 7, Issue 13, 2018.

120

Tahir et al.

World Journal of Pharmaceutical Research

3. Hu X, Zhang X, Han B, Bei W. The inhibitory effect of tongxieyaofang on rats with post
infectious irritable bowel syndrome through regulating colonic par-2 receptor. BMC
Complement Altern Med., 2013; 13: 246. doi: 10.1186/14726882-13-246.
4. Nystedt S, Emilsson K, Wahlestedt C, Sundelin J. Molecular cloning of a potential
proteinase activated receptor. Proc Natl AcadSci USA., 1994; 91(20): 9208-9012.
5. Hu X, Zhang X, Han B, Bei W. The inhibitory effect of tongxieyaofang on rats with post
infectious irritable bowel syndrome through regulating colonic par-2 receptor. BMC
Complement Altern Med., 2013; 13: 246. doi: 10.1186/1472-6882-13-246.
6. Gregory KE, Winston AB, Yamamoto HS, Dawood HY, Fashemi T, Fichorova RN, et al.
Urinary intestinal fatty acid binding protein predicts necrotizing enterocolitis. J Pediatr.,
2014; 164(6): 1486-1488. doi: 10.1016/j.jpeds.2014.01.057.
7. Kittaka H, Akimoto H, Takeshita H, Funaoka H, Hazui H, Okamoto M, et al. Usefulness
of intestinal fatty acidbinding protein in predicting strangulated small bowel obstruction.
PLoS One., 2014; 9(6): e99915. doi: 10.1371/ journal.pone.0099915.
8. Zhu C, Ding R, Sun Y, Ma X. Correlation of intestinal fatty acid binding protein and
intestinal injury in severe sepsis. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue., 2014; 26(6):
420-424. doi: 10.3760/cma.j.issn.2095-4352.2014.06.011.
9. Kamiya T, Shikano M, Tanaka M, Ozeki K, Ebi M, Katano T, et al. Therapeutic effects
of biobran, modified arabinoxylan rice bran, in improving symptoms of diarrhea
predominant or mixed type irritable bowel syndrome: a pilot, randomized controlled
study.

Evid

Based

Complement

Alternat

Med.,

2014;

2014:

828137.

doi:

10.1155/2014/828137.
10. Dimenas E, Glise H, Hallerback B, Hernqvist H, Svedlund J, Wiklund I. Quality of life in
patients with upper gastrointestinal symptoms. An improved evaluation of treatment
regimens? Scand J Gastroenterol., 1993; 28(8): 681-687.
11. Shi M, Liu L, Wang ZY, Wang L. The mediating role of resilience in the relationship
between big five personality and anxiety among Chinese medical students: a
crosssectional

study.

PLoS

One.,

2015;

10(3):

e0119916.

doi:

10.1371/journal.pone.0119916.
12. Zhao JM, Wu LY, Liu HR, Hu HY, Wang JY, Huang RJ, et al. Factorial study of
moxibustion in treatment of diarrhea-predominant irritable bowel syndrome. World J
Gastroenterol., 2014; 20(37): 13563-13572. doi: 10.3748/wjg. v20.i37.13563.

www.wjpr.net

Vol 7, Issue 13, 2018.

121

Tahir et al.

World Journal of Pharmaceutical Research

13. Gwee KA. Post-Infectious Irritable Bowel Syndrome, an Inflammation-Immunological
Model with Relevance for Other IBS and Functional Dyspepsia. J Neurogastroenterol
Motil., 2010; 16(1): 30-34. doi: 10.5056/jnm.2010.16.1.30.
14. Swan C, Duroudier NP, Campbell E, Zaitoun A, Hastings M, Dukes GE, et al. Identifying
and testing candidate genetic polymorphisms in the irritable bowel syndrome (IBS):
association with TNFSF15 and TN Falpha. Gut., 2013; 62(7): 985-994. doi:
10.1136/gutjnl-2011-301213.
15. Scalera A, Di Minno MN, Tarantino G. What does irritable bowel syndrome share with
non-alcoholic fatty liver disease? World J Gastroenterol., 2013; 19(33): 5402-20. doi:
10.3748/wjg.v19.i33.5402.
16. Spence MJ, Moss-Morris R. The cognitive behavioural model of irritable bowel
syndrome: a prospective investigation of patients with gastroenteritis. Gut., 2007; 56(8):
1066-1071.
17. Nicholl BI, Halder SL, Macfarlane GJ, Thompson DG, O’Brien S, Musleh M, et al.
Psychosocial risk markers for new onset irritable bowel syndrome--results of a large
prospective population-based study. Pain., 2008; 137(1): 147-155.
18. Wiercinska-Drapalo A, Jaroszewicz J, Siwak E, Pogorzelska J, Prokopowicz D. Intestinal
fatty acid binding protein (I-FABP) as a possible biomarker of ileitis in patients with
ulcerative colitis. Regul Pept., 2008; 147(1-3): 25-28. doi: 10.1016/j.regpep.2007.12.002.

www.wjpr.net

Vol 7, Issue 13, 2018.

122

