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TO THE EDITOR: “I wonder why my IBS symptoms start with 
every midterm test no apparent reason in food whatever it is in clean 
or not.... The only relief I’ve had is from probiotics such as yogurt 
and Saccharomvces Boulardii Sachets when I take them consis-
tently.” The complaint here is from a third year high school student 
whose recurrent irritable bowel syndrome (IBS) was interrelated 
between gut symptoms and fluctuation of ACTH (18.55 μg/dL 
at 8 AM and 7.71 μg/dL at 4 PM). Indeed, when he had diet 
prebiotics or took S. Boulardii Sachets in advance of a midterm test 
his symptoms could be attenuated and the level of ACTH could 
be back to normal. This similar consultancy comes extremely more 
frequent during the period of national (China) university admission 
exam in June.

Despite that it is very common to see IBS outpatients in adopt-
ing good diet and probiotics, emotion control, and medical care, 
we still cannot use knowledge from pathophysiology studies to IBS 
patients in a clinically meaningful way. In everyday clinical work, we 
still rely on subgrouping patients based on the predominant bowel 
habit when we decide how to manage and treat the patients. Re-
cently, a paper was published in the Journal of Neurogastroenterol 
Motil entitled “Bifidobacterium longum and Lactobacillus helve-
ticus synergistically suppress stress-related visceral hypersensitivity 
through hypothalamic-pituitary-adrenal axis modulation.”1 This is a 
study extremely concerned to our understanding on how a dysregu-
lated stress-gut-microbiome axis promotes IBS, and what therapeu-
tic measures can be used to modulate this axis and therefore reverse 
the course of the disease.

Ait-Belgnaoui et al1 used the water avoidance stress (WAS) 
method creating an IBS mice model, under which the colorectal 
distension measurement was detected to represent IBS symptom. 
The effects of visceral perception and neuro-hormones, as well as 
expression of the glucocorticoid receptor, were examined by using 
probiotic formulation including both or single Lactobacillus hel-
veticus R0052 and Bifidobacterium longum R0175. The results 
demonstrated that stress can cause visceral pain to a higher percep-
tion as seen from Figure 1, in which the chronic stress significantly 

exaggerates the amplitude of the perception, and such exaggerated 
symptoms can be significantly attenuated by feeding B. longum 
and/or L. helveticus. Furthermore, the authors uncover that stressor 
can significantly elevate the plasma stress hormones including corti-
costerone/catecholamine and down-regulate mRNA of glucocorti-
coid receptor gene expression among hypothalamus, hippocampus, 
and prefrontal cortex. Surprisingly, those abnormalities can also 
be treated by probiotic(s) toward a balanced level in laboratory. As 
seen from Figure 2 the plasma corticosterone (ng/mL) was 3 times 
higher in the WAS vehicle compared to that of control vehicle. 
While the probiotics of B. longum and L. helveticus can synergis-
tically suppress corticosterone from the elevated higher level to a 
similar level as in the control vehicle, or lower down it remarkably 
when a single probiotic was used. Together, this study finds that 
chronic stress or depression can increase visceral pain and central 
nervous hormones imbalance. In addition, the authors find, in their 
previous study, that WAS can damage gut permeability (tight junc-
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Figure 1. Prevention of abdominal pain induced by chronic stress 
(water avoidance stress [WAS]) depends on the probiotic strain. *P 
< 0.05 and #P < 0.05 are significantly different from control and 
WAS groups. B. longum, Bifidobacterium longum; L. helveticus, 
Lactobacillus helveticus. Reproduced from original article by Ait-
Belgnaoui et al.1
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tion proteins occludin and JAM-A),2 and all of these above can be 
prevented by probiotics. 

From our clinician’s review, these findings have led to the de-
velopment of a new understanding of IBS from at least 2 points: 
(1) there is interrelationship between mental activity, gut symptoms, 
and the microbiome that is gut–brain–microbiome axis. This axis 
facilitates bidirectional neural, hormonal, and immunological com-
munication between the gut and brain. In the axis, microbiome 
serves as an intermediary between the gut and brain, the microbes 
and their produced peptides and metabolites such as short chain 
fatty acids can gain access to the areas within the central nervous 
system and gut, or relay messages to both organs. (2) Chronic stress 
changes the composition of gut microbiome that initiates IBS and 
influences its progression and severity, subsequently, dysregulation 
of this axis produces; or rebalance the composition of gut micro-
biome by using probiotics can fix the gut-brain-microbiome axis, 
therefore amelioration of the IBS symptoms. However, these data 
have not been validated in patients with anxiety and/or depression. 
In one study on human subjects with depression, no significant dif-
ference in the composition of gut microbiota was found between de-
pressed patients and a control group.3 Several of the earlier studies 

have included relatively small and heterogeneous groups of patients, 
and have not characterized the phenotype of the patients in detail 
thereby making it impossible to define relevant subgroups.4

As marked in red in Figure 1 and 2, it may contain important 
information but the point seems oversighted in the report. The 
baselines (control group) of intensity of abdomen muscle contrac-
tion and plasma corticosterone level were all remarkably decreased 
by Bifidobacterium longum and/or Lactobacillus helveticus, espe-
cially when normalize the samplings from authors’ systematic stud-
ies.1,2 It postulates that the microbiome play a key role whatever the 
enteric microbiota in the control group or the WAS group. It may 
further indicate that the microbiota in IBS pathogenesis could be as 
an effector, instead of a causer. 

In spite that considerable research effort has been forwarded 
during the last decades, what IBS phenotype is and what is the con-
tribution from microbiota to IBS phenotype or how to maintain or 
alter such phenotype is still undetermined. We are even not sure the 
microbiome altered in IBS is the effector or causer. 
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Figure 2. Probiotic treatments differentially prevent a plasma level of 
stress hormone markers. *P < 0.05 and #P < 0.05 are significantly 
different from control and water avoidance stress (WAS; chronic 
stress). B. longum, Bifidobacterium longum; L. helveticus, Lactoba-
cillus helveticus. Reproduced from original article by Ait-Belgnaoui et 
al.1


