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ABSTRACT: 

Crohn's disease and ulcerative colitis are examples of inflammatory bowel diseases (IBDs), 

chronic inflammatory conditions that affect the gastrointestinal tract. Clinical and 

experimental evidence is growing suggesting visceral adiposity, in particular, plays a 

significant role in the aetiology of inflammatory bowel disease (IBD). Obesity appears to be a 

significant risk factor for the severity of IBD disease and clinical outcomes. Visceral adipose 

tissue is a metabolically active organ with multiple functions that plays a role in lipid 

synthesis, immune function, and endocrine function. Along the mesentery, bowel 

inflammation seeps into the nearby adipose tissue. Mesenteric fat regulates immunological 

reactions to the movement of gut microorganisms and acts as a barrier to inflammation. At 

the same time, the main source of the cytokines and adipokines that cause the inflammatory 

processes linked to IBD may be mesenteric adipose tissue. This review focuses in particular 

on the probable function of adipokines in the pathophysiology of IBD and the prospective 

application of these molecules as attractive treatment targets. 

Keywords: mesenteric fat; inflammatory bowel disease; microbiome; adipokines; visceral 

obesity. 

INTRODUCTION: 

Crohn's disease (CD) and ulcerative colitis are two examples of inflammatory bowel diseases 

(IBDs), which are long-term inflammatory conditions that damage the digestive system (UC). 

About 25% of IBD patients begin to exhibit symptoms before the age of 21. IBD in children 

is thought to be more severe and pervasive [1]. IBD is becoming more common in both adults 

and children around the world. The greatest incidence rates of paediatric IBD were 23 and 

15.2 per 100,000 person-years in Europe and North America, respectively, according to a 

2018 review [2]. 
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The imbalance between genetic predisposition, environmental variables (infections, food, 

smoking, drug use, stress, and socioeconomic level), and the gut microbiota is the 

etiopathogenesis of IBD [3]. Modulation of cytokine activity has a key role in intestinal 

inflammation. Adipose tissue is an endocrine and immunological organ that strongly 

contributes to inflammatory processes in addition to being involved in energy 

homeostasis.IBD pathogenesis can be affected by a multitude of adipokines (hormones and 

cytokines released by adipose tissue), particularly from the mesenteric fat [4]. Despite 

advancements in this area of study, the etiopathogenetic processes of IBD remain poorly 

understood. 

OBESITY AND IBD: 

Body mass index (BMI) 30 kg/m2 is the definition of obesity, while BMI 25 kg/m2 is the 

definition of overweight. IBD is frequently linked to underweight (BMI 18 kg/m2), although 

several studies also show that overweight and obesity are prevalent in UC/CD patients [5]. In 

Western nations, 20–40% of IBD patients may be overweight, while 15–40% of this 

population may be obese [6].30% of children with UC and 20% of children with CD, 

respectively, are overweight or obese [7]. 

In addition to an inverse relationship between childhood BMI and UC regardless of age, there 

is a clear correlation between CD diagnosed before the age of 30 and childhood BMI. This 

shows that childhood underweight might be a risk factor for UC and supports the idea that 

obesity is a risk factor for CD. Obesity was confirmed as a risk factor for IBD in a newly 

published systematic evaluation of more than 23,000 adult cases of IBD.While there was no 

clear correlation between BMI and the risk of UC, being overweight and obese were both 

independently linked to an elevated risk of CD [8]. 

In comparison to healthy people, patients with IBD have increased abdominal adiposity and 

reduced skeletal muscle mass [9]. Lean muscle mass loss over time is correlated with rising 

obesity rates [10]. In IBD patients, declining muscle mass may even lead to osteoporosis and 

more frequent bone fractures [11]. Sarcopenia has been noted as a predictor of the 

requirement for surgery in individuals with IBD who are overweight or obese [12,13]. 

Major surgical complications are also more common following sarcopenia, and better 

perioperative care may reduce this risk [14]. Traditional assessment techniques would not 

reveal malnutrition in the majority of overweight patients. 

Abdominal computed tomography makes it feasible to precisely measure skeletal muscle 

mass [15]. After receiving surgical therapy for refractory IBD, patients' computed 

tomography scans revealed significant alterations in their body composition as compared to 

healthy controls. Patients were noted for having less skeletal muscle and more fat 

accumulation. The authors stress that sarcopenic obesity may be more common in people 

who are recalcitrant to IBD treatment [9]. 
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Obesity, especially visceral adiposity, may affect how IBD develops and how it ends. 

Compared to patients with normal body weight, adult obese patients with IBD require more 

frequent hospital stays [16]. Similar findings were made for the paediatric IBD population; a 

worsening of the condition was linked to both low and high BMI at the time of diagnosis 

[17]. However, it is unclear if obese IBD patients are more likely to experience side effects 

like surgery, hospitalisation, and infection. According to research on Crohn's disease patients, 

overall obesity (as determined by BMI) is not always linked to a higher prevalence of IBD-

related comorbidities. Similar to this, obesity has not been linked to a more severe form of 

ulcerative colitis in patients [6]. In contrast, obese CD patients were around 2.5 times more 

likely than CD patients who were not obese to have a poor surgical result, according to a 

research by Malik et al. [18]. 

In adult CD patients, a body mass index over 25 indicates a worse result and a quicker time to 

first surgery [19]. Obesity has consistently been identified as a risk factor for perioperative 

morbidity, which is primarily brought on by surgical site infections, but is also influenced by 

poor wound healing, the potential for increased thromboembolic complications, a longer 

length of hospital stay, and the requirement for short-term rehabilitation [20]. It has been 

demonstrated that obesity increases the likelihood of switching from laparoscopic to open 

surgery [21]. Obese paediatric IBD patients may also experience a more severe course of 

their illness, which is shown by a higher requirement for surgery [22]. On the other hand, a 

meta-analysis found that obese patients had considerably lower rates of hospitalisation, 

hormone therapy, and surgery linked to IBD than non-obese patients [23]. 

Numerous studies have found a link between obesity and lower overall quality of life in IBD 

patients [20, 21]. For instance, a recent large internet-based study of over 7000 IBD patients 

found that obesity was substantially associated with increased rates of anxiety, sadness, 

exhaustion, pain, and decreased social function [24]. Few research investigating this matter 

have given contradictory results, leaving open the question of whether obesity affects the IBD 

phenotype [20]. Obese patients may have greater rates of perineal disease, according to one 

retrospective review [25], while other investigations revealed no changes in disease 

distribution or behaviour between CD or UC patients [9,26]. 

Because BMI cannot distinguish between subcutaneous and visceral adipose tissue, these 

discrepancies may be caused by important limitations of BMI as a biomarker of adiposity 

[27]. 

Data indicate that obesity may affect the effectiveness of some common medicines used to 

treat IBD. It is linked to biologic drugs' quick clearance, which may lead to low trough 

concentrations and a less than ideal response to biological therapy [5,6]. There have been 

reports of worse clinical result and lower trough levels in response to infliximab [28] and 

adalimumab [29]. More recently, it was discovered that patients with IBD who were obese 

had lower trough levels of vedolizumab [30]. On therapy with azathioprine, decreased 
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clinical response and reduced 6-thioguanine levels have also been documented [21]. On the 

other hand, excess weight gain was not linked to higher weight-based dosage, lower serum 

trough levels, or a higher likelihood of treatment failure in juvenile IBD patients on 

maintenance infliximab therapy [31]. 

Infliximab-treated IBD patients from historical clinical trials with pooled data analysis did 

not show any differences in clinical remission or response based on BMI [32]. A systematic 

review and meta-analysis showing that obesity was a risk factor for anti-TNF medication 

failure in numerous rheumatic diseases but not in IBD [33] confirmed these findings. 

Adipose-derived stromal cells, endothelial cells, fibroblasts, and leukocy 

Adipose tissue is a metabolically active organ with multiple functions that plays a role in 

lipid storing, as well as immunological and endocrine activities. Adipocytes, preadipocytes, 

macrophages, stromal cells generated from adipose tissue, endothelial cells, fibroblasts, and 

leukocytes make up this cell type. 

The distribution of adipose tissue in its two main compartments, subcutaneous and visceral 

[27,34]. By measuring the visceral fat area and subcutaneous fat area with abdominal 

magnetic resonance imaging or computed tomography, it is possible to distinguish precisely 

between subcutaneous and visceral adipose tissue (VAT) [15,35]. In comparison to obesity as 

indicated by BMI, VAT may be a better indicator of disease progression and a risk factor for 

CD complications [36]. According to computed tomography, the ratio of VAT to 

subcutaneous fat area is a reliable indicator of CD advancement and has a stronger correlation 

with postoperative CD recurrence than BMI [37]. Compared to healthy controls, paediatric 

CD patients were shown to have greater VAT volumes, and CD-related hospitalisation was 

associated with the rise in VAT volume [38]. The risk of penetrating illness and surgery in 

CD may be significantly increased by visceral obesity, as determined by VAT volume [39]. 

After surgery, the endoscopic recurrence of CD is at risk because to VAT. The stratification 

of risk in post-operative care techniques may be aided by measures of VAT [12]. Mesenteric 

adipose tissue, the peri-intestinal compartment of VAT, appears to be particularly significant 

in IBD [34]. 

ADIPOKINES: 

A collection of mediators known as adipokines are largely secreted by adipocytes and 

regulate a number of metabolic processes in the immune system, liver, brain, muscles, and 

pancreas [35]. Adipokines are crucial regulators of the energy metabolism. Numerous them 

have been shown to have functional regulatory immune systems. Recent research has 

examined the function of many adipokines in both intestinal inflammation and creeping fat 

[36]. 

Adiponectin:Adiponectin is a hormone exclusively secreted by adipocytes at a level 

inversely proportional to fat mass [41]. Adiponectin acts as an anti-diabetic and anti-
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atherogenicfac- Int. J. Mol. Sci. 2021, 22, 4226 8 of 17 tor [36]. It is a key mediator in the 

pathogenesis of chronic inflammation-related metabolic diseases such as atherosclerosis or 

type-1 diabetes. Adiponectin activates adiponectin receptor-1 and adiponectin receptor-2. The 

expression of adiponectin receptors has been reported on human monocytes, B-lymphocytes, 

and NK cells. Adiponectin induces the direct inhibition of pro-inflammatory pathways, 

including those regulated by TLRs, through inhibition of nuclear factor-kappa B (NF-κB) in 

several cell types. Pro-inflammatory cytokines (e.g., TNF-α and IL-6) suppress adiponectin 

secretion in adipocytes. Adiponectin also increases the secretion of anti-inflammatory 

cytokines such as IL-10 and IL-1 receptor antagonist by human monocytes, macrophages, 

and dendritic cells. Therefore, adiponectin acts as an anti-inflammatory mediator [3]. 

Leptin:Initially recognised as a hormone and satiety factor, leptin (also known as OB 

protein) is a protein. The Greek word leptos, which meaning "thin," is whence its name 

originates [37]. Due to its central effects, this peptide, which is largely released by adipocytes 

and is encoded by the ob gene, is a crucial hormone that regulates body weight [38]. Elevated 

blood pressure, carcinogenesis, cardiovascular disorders, and heightened immunological 

response in numerous autoimmune illnesses are only a few of the physiological processes that 

leptin mediates [39]. 

Resistin:Adipocytes and immune cells, primarily macrophages and peripheral blood 

mononuclear cells, express and generate the adipokineresistin [4]. Due to its resistance to 

insulin, resistin received its name. This adipokine contributes to the aetiology of obesity and 

diabetes in mice. The anti-diabetic medicine rosiglitazone and rise in diet-induced and 

hereditary causes of obesity lower circulating resistin levels. 

Chemerin:Adipocytes produce chemerin, which has dual roles in immune response and 

metabolic regulation. With adipogenesis, chemerin expression and secretion dramatically 

rise. It is a pro-inflammatory cytokine associated with insulin resistance, blood pressure 

regulation, and adipocyte differentiation and metabolism. It has been demonstrated that 

chemerin stimulates dendritic cells and macrophage chemotaxis. As a result, it acts as a 

chemoattractant for innate immune cells [71]. Chemerin levels are correlated with serum 

levels of TNF-, IL-6, and CRP and may be an indicator of the inflammatory state brought on 

by obesity [3]. 

ADIPOKINES AND IBD TREATMENT: 

Because it is crucial for preserving intestinal homeostasis, adiponectin is indicated as a 

potential treatment approach [36]. During mouse DSS-induced colitis, a plant-derived 

homolog of adiponectin showed protective benefits. Adenovirus infection also dramatically 

lessens the severity of DSS colitis in mice when adiponectin is administered to the animals. 

Reducing adiponectin resistance or employing adiponectin homologs may become 

therapeutic alternatives in IBD because adiponectin decreased the stress signals and apoptotic 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper        © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 11, S Iss 4, 2022 

 

57 | P a g e  

 

state in colonic epithelial cells. The numerous types and high blood levels of adiponectin 

make it challenging to use as a pharmaceutical medication. 

CONCLUSIONS: 

A growing body of clinical and experimental evidence suggests that the pathophysiology of 

IBD involves adipose tissue, particularly VAT. Pro-inflammatory, immunoregulatory, and 

endocrine action are all displayed by VAT. Obesity appears to be a significant risk factor for 

the severity of IBD disease and clinical outcomes. Uncertainty exists regarding the precise 

methods by which obesity mediates these consequences. This is most likely accomplished, 

nevertheless, by VAT taking part in immunological responses to gastrointestinal microbiota 

and secreting a number of important mediators with inflammation-modulating properties that 

alter the production of local cytokines and hormones. The regulation of lipid metabolism, 

insulin sensitivity, inflammation, angiogenesis, hemostasis, and immunology are only a few 

of the processes in which adipokines are involved. Adipokines may have a key role as 

mediators in IBD, according to growing clinical and experimental evidence. To completely 

comprehend the potential involvement of adipokines in the aetiology of IBDs and to define 

theirpotential usage as prospective therapeutic targets, additional study is still necessary. 
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