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1  | INFL AMMATORY BOWEL DISE A SE

The gastrointestinal tract (GIT) is a crucial barrier to protect the host 
against many pathogens. The immune system of the intestine and 
the commensal bacteria ensure intestinal homeostasis. However, 
when this balancing act is disrupted, chronic inflammatory condi-
tions, such as inflammatory bowel disease (IBD), can occur.1

The symptoms of IBD include diarrhoea, abdominal pain, bleed-
ing, anaemia, and weight loss. IBD may be also associated with ex-
traintestinal manifestations e.g. arthritis, ankylosing spondylitis, 
sclerosing cholangitis, uveitis, iritis, pyoderma gangrenosum, and 
erythema nodosum.2

The definite mechanism of IBD and its main two types; ulcerative 
colitis (UC) and Crohn's disease (CD), are still unknown, however 

genetic predisposition, environmental factors, intestinal microbiota 
and an inefficient immune system are the main factors encountered 
in the development of IBD.3

It is to be mentioned that the innate immune system of the 
intestine is composed of intestinal epithelia, macrophages, mono-
cytes, neutrophils, eosinophils, basophils, dendritic cells (DCs), and 
natural killer cells (NKCs). Intraluminal pathogens interact with in-
nate immune cells through diverse innate immune receptors such 
as toll-like receptors (TLRs), C-type lectin receptors (CLRs), and 
retinoic acid-inducible gene 1-like receptors (RLRs).1 When these 
receptors interact with pathogen-associated molecular patterns 
(PAMPs) of microbiota, activated signal pathways such as nuclear 
factor kappa-ligand B (NFκB), produce pro-inflammatory cytokines 
and antimicrobial peptides that start the inflammatory process.4

 

Received: 22 March 2020  |  Revised: 21 May 2020  |  Accepted: 1 June 2020

DOI: 10.1111/1440-1681.13361  

R E V I E W  A R T I C L E

The pivotal relation between glucagon-like peptides, NFκB and 
inflammatory bowel disease

Omnia Azmy Nabeh  |   Magdy Ishak Attallah |   Nawal El-Sayed El-Gawhary

Department of Medical Pharmacology, 
Faculty of Medicine, Cairo University, Cairo, 
Egypt

Correspondence
Omnia Azmy Nabeh, Department of Medical 
Pharmacology, Faculty of Medicine, Cairo 
University, Cairo, Egypt.
Email: rofaida_86@yahoo.com

Abstract
Glucagon-like peptides (GLPs), GLP-1 and GLP-2, are released from intestinal en-
teroendocrine cells (L cells) in response to ingested nutrients. GLP-1 plays a crucial 
role in lowering blood glucose and controlling body weight, through stimulating the 
islet ß cells of pancreas to secrete insulin, inhibiting gastric emptying, and reducing 
food ingestion. Therefore, GLP-1 receptor agonists are now used in the treatment 
of obese patients with type 2 diabetes mellitus (T2DM). GLP-2, on the other hand, 
is used as a novel therapy for short bowel syndrome (SBS) through its ability to re-
store intestinal homeostasis and induce epithelial proliferation. GLPs and the inhibi-
tors of their degradation enzymes, dipeptidyl peptidase-IV (DPP-IV) inhibitors, have 
many anti-inflammatory actions. Many animal-based clinical trials have proved that 
GLP-based therapy has a pivotal role in the management of inflammatory bowel dis-
ease (IBD), possibly through regulating the transcription factor nuclear factor kappa-
ligand B (NFκB). NFκB controls the production and secretion of many cytokines 
and chemokines encountered in the pathophysiology of IBD such as interleukin (IL-
1β-IL-12, IL-13, IL-21, IL-22, IL-6) and tumour necrosis factor-alpha (TNF-α) and hence, 
may provide a promising therapeutic option.
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2  | INFL AMMATORY PROCESS 
ENCOUNTERED IN IBD

2.1 | Role of nuclear factor kappa-ligand B (NFκB) in 
the pathogenesis of IBD

Nuclear factor kappa-ligand B is a transcription factor controlling 
the transcription of DNA, cytokine production, and cell survival, and 
is suppressed by cyclic adenosine monophosphate (cAMP). NFκB 
proteins constitute five different members, including: p65 (RelA), 
c-Rel, RelB, p50, and p52. Amongst these members of the NFκB 
family, only p65, c-Rel, and RelB can activate the transcription of 
target genes. In inactivated immune cells, most of the NFκB dimers 
are inactivated and retained in the cytoplasm associated with small 
inhibitory molecules (IκBa, IκBb and IκB).5

To activate the NFκB signalling pathway, two different intracellular 
pathways exist, ie the classic and the alternative pathways. Both path-
ways result in the release of NFκB from its inhibitory molecules and 
its nuclear localization, thereby inducing the expression of NFκB target 
genes.6

Notably, the classic activation of NFκB can be initiated by bac-
terial cell wall components like lipopolysaccharide (LPS), interleukin 
(IL)-1, tumour necrosis factor-alpha (TNF-α) or viruses and DNA 
damaging agents. These triggering substances can activate the IκB 
kinase (IKK) complex. The IKK complex is composed of two catalytic 
subunits IKKa and IKKb as well as a regulatory protein, named NF 
kappa B essential modulator (NEMO).7 While NEMO serves as an es-
sential regulatory molecule, both catalytic subunits can phosphory-
late specific serine residues within the IκB molecules. Subsequently, 
it allows the proteasomal degradation of IκB and finally allows the 
nuclear localization of NFκB.6,8 Besides that, an alternative pathway 
of the NFκB pathway can be triggered by some inducers of the clas-
sical NFκB pathway that results in the processing of the p100 pre-
cursor to the mature p52.6

If there is a defect in the intestinal barrier, bacterial antigens 
can get access to the antigen-presenting cells (APC) in the intesti-
nal lamina propria. These cells then present the antigens to CD4+ 
lymphocytes and macrophages that will start the NFκB signalling 
pathway. The increased NFκB expression in the mucosa results in 
an increased capacity of these cells to produce and secrete cyto-
kines such as TNF-α, IL-1β, and IL-6 and cyclooxygenase-2 (COX-2).7 
NFκB is also able to regulate the expression of IL-12 and IL-23 that 
are directly involved in the mucosal damage typically seen in IBD.9

2.2 | The role of NFκB –regulated inflammatory 
cytokines in the pathogenesis of IBD

As shown in Figure 1, the secreted cytokines induce the differentia-
tion of T-helper 1 (Th1) cells in CD under control of IL-12 and IL-18 
or Th2 in UC under the control of IL-4. The pro-inflammatory Th17 
cells are a novel T-cell population that has demonstrated an impor-
tant role in intestinal inflammation, particularly in CD.10

It was found that the production of Th1-related cytokines (in-
terferon-gamma [IFN-ɣ]) and cytokines related with Th17 cell ([IL-
17A/F, IL-21, IL-22, and C-X-C Motif Chemokine Ligand 8 [CXCL8]]) 
in the intestine of CD patients, as well as the production of Th2 
cell-related cytokines (IL-5 and IL-13), in UC patients could maintain 
the characteristic chronic inflammatory process of IBD.11

In the same context, TNF-α and IL-1β stimulate the production 
of matrix metalloproteinase that results in severe damage to the ex-
tracellular matrix and mucosal injury.12 TNF-α itself can maintain the 
activation of NFκB, thereby providing a positive feedback loop.12 In 
colonic lamina propria fibroblasts, NFκB activation can result in an 
increased expression of cytokines like IL-8, IL-6, and the monocyte 
chemotactic protein, that play a critical role in the attraction of neu-
trophil granulocytes to the site of inflammation.11 COX-2 activates 
the production and release of prostaglandins via arachidonic acid 
metabolism, which is involved in the metabolic pathway of IBD.12

2.3 | T helper-17 in IBD

Similar to Th1 and Th2 cells, Th17 cells are terminally differentiated 
cells. Th17 differentiation and stabilization seem to be more complex 
than that of Th1 or Th2 cells. The exact function and role of Th17 
plasticity in humans are not definitively known. Th17 cell-mediated 
immunity is essential for the clearance of extracellular bacteria and 
fungi by attracting neutrophils and inducing the release of antimi-
crobial peptides from epithelial cells.13 However, Th17/Th1 cells are 
enriched in human autoimmune conditions including multiple scle-
rosis, rheumatoid arthritis, and Crohn's disease10 and Th17-related 
cytokines, ie IL-17A/F, TNF-α, and IL-22 play an important role in the 
inflammatory cascade in CD patients.1,10

3  | MEDIC AL APPROACH FOR THE 
TRE ATMENT OF IBD

Medical therapy for IBD is still problematic because no unique ab-
normality or unique mechanism has been identified in all patients. 
Current therapy for IBD aims to dampen the generalized inflam-
matory response to control acute exacerbations of the disease, 
maintain remission, and to treat any anticipated complications.14

4  | GLUC AGON-LIKE PEPTIDES

Glugaon-like peptides, including GLP-1 and GLP-2, are released 
from intestinal enteroendocrine cells (L cells) in response to in-
gested nutrients.15 GLP-1 and glucagon are products derived from 
proglucagon, a 180-amino acid precursor with five separately pro-
cessed domains.16 Proglucagon is synthesized in islet α cells, intes-
tinal L cells, and specific neurons in the hindbrain.17 Processing of 
proglucagon occurs in a tissue-specific fashion. Pancreatic α-cells 
cleave proglucagon into glucagon and a large C-terminal peptide 



     |  3AZMY NABEH Et Al.

that includes both of the GLPs. Intestinal L cells and specific hind-
brain neurons process proglucagon into GLP-1, GLP-2, and a large 
N-terminal peptide that includes glucagon18 as shown in Figure 2.

The first two amino acid residues in the N-terminal of GLP-1 
are His–Ala, which makes GLP-1 susceptible to degradation by the 
DPP-IV enzymes, thus resulting in the inactivation of GLP-1, with a 
plasma half-life of 1-2 minutes. The development of GLP-1 receptor 

agonists that are resistant to DPP-IV inhibition and the synthesis of 
DPP-IV inhibitors allowed the strategic use of the incretin axis in 
varieties of clinical trials.19

GLP-1 plays a crucial role in lowering blood glucose and con-
trolling body weight through stimulating the islet β cells of the pan-
creas to secret insulin, inhibiting gastric emptying, and reducing food 
ingestion. Therefore, GLP-1 receptor agonists, including: exenatide, 

F I G U R E  1   The pathophysiology of inflammatory bowel disease and the differentiation of T-helper cells in Crohn's disease and ulcerative 
colitis. NFκB, nuclear factor kappa-ligand B

F I G U R E  2   Processing of proglucagon. GLP, glucagon-like peptide; GRPP, glicentin-related pancreatic polypeptide; IP, intervening peptide
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liraglutide, albiglutide, lixisenatide, and dulaglutide, are now used 
in the treatment of obese patients with type 2 diabetes mellitus 
(T2DM).15,20

On the other hand, GLP-2 is used as a therapy for short 
bowel syndrome (SBS) resulting from loss of either intestinal 
portion (as in surgical resection) or intestinal absorptive func-
tion, due to its effects on promoting mucosal epithelium prolif-
eration.21 Fortunately, a recombinant therapeutic GLP-2 protein 
(Teduglutide) has been approved as a novel treatment of adult pa-
tients with SBS.21

4.1 | The anti-inflammatory actions of GLP-1 
receptor agonists and IBD

Expression of the GLP-1 receptor is widely detected in various or-
gans that include the kidney, lung, heart, hypothalamus, endothelial 
cells, neurons, astrocytes, and microglia as well as pancreatic β cells. 
GLP-1-based therapies have shown anti-inflammatory effects on the 
liver, vascular system including the aorta and venous endothelial 
cells, brain, kidney, lung, testis, and skin by reducing the production 
of inflammatory cytokines and infiltration of immune cells in these 
tissues.22 These anti-inflammatory actions are believed to be chiefly 
due to the ability of the GLP-1 receptor agonists to downregulate 
NFκB phosphorylation and nuclear translocation which could result 
in a reduction in the expression of the pro-inflammatory cytokines 
involved in IBD pathophysiology.7

Several preclinical studies discussed the potential anti-inflam-
matory effects of the GLP-1 signalling pathway as regards IBD 
pathophysiology.20 Bang-Berthelsen et al (2016) mentioned that the 
expression of the GLP-1 receptor mRNA was reduced in samples ob-
tained from the excised inflamed area of the colon in IBD patients. 
Additionally, they found that the GLP-1 analogue, liraglutide, exerts a 
significant improvement of IBD activity endpoints, including colonic 
tissues histological changes and colon weight/length ratio.23 These 
protective effects can be explained by its role in reducing chemokine 
(C–C motif) ligand 20 (CCL20), IL-33, and IL-22. As has been previ-
ously established, CCL20 is a key chemokine for Th17 cells, while 
IL-33 and IL-22 are the representative cytokines for Th2 and Th17 
immune responses, respectively.24 Recent studies have also demon-
strated that GLP-1 has been shown to regulate invariant natural killer 
T cells (iNKT), decrease macrophage infiltration, and suppress lym-
phocyte hyperproliferation.25 In parallel, Yusta et al (2015) stated 
in their research that GLP-1 receptor activation can modulate the 
expression of genes involved in the immune response and mucosal 
repair. They reported a reduction in the expression of transforming 
growth factor (TGF)-β1, epidermal growth factor receptor (EGF), ke-
ratinocyte growth factor (KGF), hepatocyte growth factor (HGF) and 
the interleukins, IL-6, IL-1b, and IL-2b, that are major components 
of the innate immune response in a GLP-1 receptor knock-out mice 
model.26 Moreover, Anbazhagan et al 2017 showed that treatment 
with GLP-1 coated with sterically stabilized phospholipid micelles 
(GLP-1-SSM) in a dose 15 nmol/d for 1 week remarkably attenuated 

the development of dextran sodium sulfate (DSS)-induced colitis in 
and improved the epithelial architecture and reduced the expression 
of pro-inflammatory cytokines such as TGF-α and IL-1β.27 These ac-
tions may suggest an important role of GLP-1 in ameliorating the 
severity of IBD.

Interestingly, Zietek and Daniel (2015) and Magro et al (2018) 
documented that the release of GLP-1 has been increased as a com-
pensatory mechanism to prevent the occurrence of hypoglycaemia 
in high-risk IBD patients, such as active CD patients, who suffer from 
GLP-2 blockade, nutrient malabsorption and chronic diarrhoea.28,29

Adverse effects of GLP-1 vary, with the most common being 
headache, nausea, GIT disturbance, injection site reaction, na-
sopharyngitis, and cystitis. Rarely, hypoglycaemia (if combined 
with sulfonylurea or insulin), interstitial nephritis, and angioedema 
have also been reported in some cases receiving GLP-1 analogues. 
However, increased bone fracture with exenatide, pancreatitis, pan-
creatic cancer, and thyroid cancer have been also documented with 
GLP-1 receptor agonists and may require proper patient follow-up.30

4.2 | The anti-inflammatory actions of GLP-2 
receptor agonists and IBD

Through binding to the GLP-2 receptors in the intestinal enteroen-
docrine cells, teduglutide activates the local release of insulin-like 
growth factor-1 (IGF-1), nitric oxide, and KGF. Thus, results in in-
creased mesenteric blood flow, villus height, crypt depth, and re-
ducing apoptosis of the intestinal epithelium which enhances the 
absorptive capacity of the intestine.31

Recently, GLP-2 receptor agonists are gaining interest as potent 
anti-inflammatory agents especially in IBD. The correlation between 
GLP-2 and NFκB pathway was proved in a study by Xia et al (2014) 
that investigated the effect of GLP-2 on LPS-induced inflammation 
in macrophages. GLP-2 was found to attenuate LPS-induced inflam-
matory actions through inhibiting LPS-induced NFκB translocation, 
IκB-α degradation and IκB-α phosphorylation in macrophages.32 
Similarly, Amato et al (2019) stated that teduglutide therapy re-
sulted in a reduction in the NFκB expression in the brain of high-fat 
diet (HFD)-feeding mice in comparison with HFD-untreated mice 
and sequentially reduced expression of IL-8, TNF-α, IL-1β and IL-6, 
heat shock protein 60, iNOS as well as the reactive oxygen species 
genes.33

GLP-2 was also found to improve the intestinal mucosal tight 
junctions and decrease plasma LPS concentrations and therefore 
ameliorate the inflammatory and oxidative stresses encountered in 
IBD pathophysiology.34 Cani et al (2009) stated that GLP-2 admin-
istration to ob/ob mice dramatically decreased plasma LPS by about 
50% that was accompanied by a significant reduction in macrophage 
infiltration, oxidative stress markers (iNOS, NADPHox) produc-
tion, the production of IGF-I and activation of the b-catenin sig-
nalling pathway.35 Similarly, Chiba et al (2007) reported that GLP-2 
enhances intestinal adaptation and decreases the internalization 
of enteric microbiota in INT-407 enterocytes in vitro model.36 On 
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the other hand, disruption of GLP-2 receptor signalling was asso-
ciated with increased internalization of the intestinal microbiota, 
impaired bactericidal activity, and increased susceptibility to GIT 
inflammation.24,37

The subcutaneous teduglutide is generally well tolerated. The 
adverse events of teduglutide are mostly related to GIT; abdominal 
pain and nausea which usually occur as early as the first 6 months 
of treatment.38 Other adverse effects such as headache, injection 
site reaction, and upper respiratory tract infection have also been 
reported. The peptide nature of teduglutide explains the detection 
of anti-teduglutide antibodies in 27% and 38% of teduglutide recip-
ients at 12 and 18 months respectively. Even so, these antibodies 
are not associated with any pharmacokinetics or pharmacodynamics 
relevance.38

However, the trophic effects of teduglutide on intestinal 
mucosa raised concerns about the possibilities of increasing the 
risk of development of malignant cells especially in patients with 
already developing colon cancers. In study 004, there were no 
reports of pathological malignant cells grow in the intestinal mu-
cosa after 6 months of treatment with teduglutide or placebo.39 
Nevertheless, some placebo-controlled trials have shown that 
teduglutide increases the risk of neoplastic growth especially 
the GIT, pancreatic, and hepatobiliary neoplasms. Thus, a colo-
noscopy and removal of any existing polyps should be performed 
before initiating treatment with teduglutide.32 Particularly in pa-
tients with high risk for malignancies or with active non-gastroin-
testinal malignancies, the use of teduglutide should be restricted 
based on benefit/risk considerations. Also, for patients with a 
recent (≤5 years) history or active gastrointestinal malignancies, 
treatment with teduglutide is contraindicated.32 Therefore, GLP-2 
through modulation of the inflammatory cascade and restoration 
of intestinal homeostasis may pose a promising targeting therapy 
in IBD, yet its trophic effects and neoplastic sequel should be 
judged in future studies.

4.3 | The DPP-IV inhibitors

DPP-IV is a serine protease that is widely distributed throughout the 
body. It exists as an ectoenzyme/bound form on endothelial cells, 
on the surface of T lymphocytes, and in a circulating/soluble form.40 
Although there are many potential substrates for this enzyme, it 
seems to be especially critical for the inactivation of GLP-1, GLP-2, 
and GIP (glucose-dependent insulinotropic polypeptide; gastric in-
hibitory peptide).18 DPP-IV also interacts in a non-catalytic fashion 
with caveolin-1, fibronectin, and adenosine deaminase that may re-
sult in the promotion of T-cell activation.41

DPP-IV inhibitors can result in an elevation of plasma concentra-
tions of active GIP and GLP-1.18 DPP-IV inhibitors are classified ac-
cording to their structure into those with a dipeptide structure that 
mimics that of DPP-IV substrates (vildagliptin, saxagliptin, anagliptin 
and teneligliptin) and those that are non-peptidomimetic (sitagliptin, 
alogliptin and linagliptin).41,42

Inhibition of DPP-IV activity is associated with increased insu-
lin secretion, reduced glucagon levels, and reduction in glycosylated 
haemoglobin (HbA1c) levels by an average of about 0.8%. Thus 
DPP-IV inhibitors are used nowadays either as a monotherapy or in 
combined regimens to treat type 2 diabetic patients.18

DPP-IV inhibitors as anti-hyperglycaemic drugs have a glu-
cose-dependent action both in diabetics as well as non-diabetics.43 
Thus these drugs are essentially well tolerated and are not known 
to cause hypoglycaemia unless combined with other oral hypogly-
caemic drugs or insulin.31 The most common adverse effects are 
nasopharyngitis, headache, myalgia, arthralgia, and non-significant 
increase in neutrophil counts.17,44 Some concerns have been raised 
about the association of DPP-IV inhibitors with pancreatitis. In this 
context, the human islet amyloid polypeptide (hIAPP), amylase, and 
lipase are reported to be elevated with DPP-IV inhibitors, yet no di-
rect relationship has been proved between DPP-IV inhibitors and 
pancreatitis, especially when considering that T2DM and hyper-
triglyceridaemia are independent risk factors for pancreatitis.45-47 
However, sitagliptin and saxagliptin are associated with a possible 
increased risk of pancreatic cancer.46,48

4.4 | The anti-inflammatory actions of DPP-IV 
inhibitors and IBD

DPP-IV inhibitors have important immunomodulatory actions 
through the recruitment of immune cells (especially T lympho-
cytes)41 and the inhibition of the NFκB-dependent transcription of 
pro-inflammatory cytokines. Through inhibition of GLPs degrada-
tion, Tang et al (2016) reported that the elevated levels of GLP-1 
seen with DPP-IV inhibitors, subsequently suppressed the NFκB/
IκBα set-up as mentioned in Table 1. Similarly, anagliptin was proved 
to reduce the NFκB transcriptional cascade through inhibition of 
p65 phosphorylation49 which can justify the anti-inflammatory po-
tential of DPP-IV inhibitors.50

As regards IBD, Moran et al (2012) reported a reduction in the 
expression of the DPP-IV enzymes in plasma and inflamed tissue 
of active CD patients.51 Thus, it could represent the body's at-
tempt to potentiate the trophic effect of the endogenous GLP-2 
and the anti-inflammatory action of GLP-1 to modify the inflam-
matory activity.51 Concurrently, Salaga et al (2017) disclosed that 
the novel peptide inhibitor of DPP-IV, EMDB-1, exerts a potent 
anti-inflammatory effect in the mouse model of colitis through 
upregulation of the endogenous GLP-2 levels.42 DPP-IV inhibitors 
were also found to alter the immune response and reduce mac-
rophage infiltration through GLP-1-dependent signalling in a rat 
model of nephritis.52

Moreover, Yazbeck et al (2010) stated that the DPP-IV inhibi-
tor; sitagliptin has been shown to decrease the secretion of pro-in-
flammatory cytokines, including IFN-c and IL-6 as well as possessing 
the ability to increase the anti-inflammatory cytokine, TGF-β.53 The 
latter regulates cell growth, apoptosis, immune cell differentiation, 
and reactions.54 Oxidants also play a direct role in the chronicity 
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of IBD by increasing the number of neutrophils and macrophages 
that induce a self-sustaining activation loop.55 In a study by Mega 
et al (2011) sitagliptin has significantly reduced the oxidative stress 
marker malondialdehyde (MDA) level that supports the anti-oxidant 
effect of DPP-IV inhibitors.56

Contrarily Abrahami et al (2018) suggested a possible association 
between inhibition of DPP-IV enzyme and IBD activity. This associa-
tion increases between 2 and 4 years after the start of treatment.57 
Although it is well known that DPP-IV enzymes acts on different sub-
strates involved in immunological and physiological processes, this 
negative association between the use of DPP-IV inhibitors and IBD is 
unclear. It should be noticed that Abrahami's scope was diabetic pa-
tients, which could represent an interfering factor to assess the true 
relationship between DPP-IV inhibitors and IBD development. In this 
context, Jurjus et al (2016) pointed out to the possible relation between 
T2DM and IBD through increased expression of NFκB.54 Similarly, 
Leeds et al (2011) revealed that IBD is more common in T1DM possibly 
due to autoimmune mechanism.49 Most importantly, the meta-analysis 
carried out by Radel et al (2019) through analyzing all the published 
controlled clinical trials and observational studies of DPP-IV inhibitors 
users that reported IBD activity (performed up to December 2018), has 
invalidated Abrahami's findings and stated that DPP-IV inhibitors do 
not seem to increase the incidence of IBD.58 However, the deficiency in 
long-term clinical trials designed to identify IBD incidence with DPP-IV 
inhibitors is still a limitation to end this debate.

5  | CONCLUSION

The current review endorses the therapeutic role of GLPs and 
DPP-IV inhibitors through their anti-inflammatory mechanisms, 
including; regulating the NFκB signalling pathway, reducing the 
production and secretion of inflammatory mediators, and alter-
ing the immune response with enhances intestinal homeosta-
sis and epithelial growth which may provide a new therapeutic 
strategy for IBD. However, further studies are needed to prove 
this effect on clinical bases and to compare the efficacy of 
each GLP and DPP-IV inhibitors as regards disease activity and 
tolerability.
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TA B L E  1   A summary of GLP-1, GLP-2 and DPP-IV inhibitors as regards: clinical use, adverse effects and their possible mechanism in the 
treatment of IBD

GLP-1 receptor agonists GLP-2 receptor agonists DPP-IV inhibitors

Drugs in clinical 
use

Liraglutide, Exenatide, Albiglutide, 
Lixisenatide, Dulaglutide15,20

Teduglutide21,32 Vildagliptin, Saxagliptin, 
Anagliptin, Sitagliptin, Alogliptin, 
Linagliptin41,42

Clinical use -Subcutaneous injection, antidiabetic 
drugs for T2DM 15,20

-In obese patients aiming for weight loss59

-Subcutaneous injection for Short 
bowel syndrome21,32,37

-Oral antidiabetic drug for 
T2DM18

Adverse effects -Commonly: headache, nausea, GIT 
disturbance, injection site reaction, 
nasopharyngitis, and cystitis.

-Rarely: hypoglycaemia (if combined 
with sulfonylurea or insulin), interstitial 
nephritis and angioedema

-Controversially linked with GLP-1 receptor 
agonists: increased bone fracture with 
exenatide, pancreatitis, pancreatic cancer 
and thyroid cancer28-30

-Commonly: headache, injection site 
reaction, and upper respiratory tract 
infection.

-Serious controversially: GIT, pancreatic 
and hepatobiliary neoplasms32,37-39

-Commonly: nasopharyngitis, 
headache, myalgia, arthralgia, 
non-significant increase in 
neutrophil count.

-Serious concerns: Pancreatitis and 
pancreatic cancer.17,44-47

Possible 
mechanism in 
the treatment 
of IBD through 
modulation of 
NFκB signalling

Downregulate NFκB phosphorylation and 
nuclear translocation7

Inhibition of NFκB translocation, 
IκB-α degradation, and IκB-α 
phosphorylation32

Suppress the NFκB/IκBα 
set-up and inhibit p65 
phosphorylation50

Abbreviation: DPP-IV, dipeptidyl peptidase-IV; GLP, glucagon-like peptides; IBD, inflammatory bowel disease; IκB, inhibitory kappa B; NFκB, nuclear 
factor kappa-ligand b; T2DM, type 2 diabetes mellitus
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