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Abstract

Crohn’s disease (CD) is a complex and relapsing gastrointestinal disease with
mesenteric alterations. The mesenteric neural, vascular, and endocrine systems
actively take part in the gut dysbiosis-adaptive immunity-mesentery-body axis,
and this axis has been proven to be bidirectional. The abnormalities of
morphology and function of the mesenteric component are associated with
intestinal inflammation and disease progress of CD via responses to afferent
signals, neuropeptides, lymphatic drainage, adipokines, and functional cytokines.
The hypertrophy of mesenteric adipose tissue plays important roles in the
pathogenesis of CD by secreting large amounts of adipokines and representing a
rich source of proinflammatory or profibrotic cytokines. The vascular alteration,
including angiogenesis and lymphangiogenesis, is concomitant in the disease
course of CD. Of note, the enlarged and obstructed lymphatic vessels, which have
been described in CD patients, are likely related to the early onset submucosa
edema and being a cause of CD. The function of mesenteric lymphatics is
influenced by endocrine of mesenteric nerves and adipocytes. Meanwhile, the
structure of the mesenteric lymphatic vessels in hypertrophic mesenteric adipose
tissue is mispatterned and ruptured, which can lead to lymph leakage. Leaky
lymph factors can in turn stimulate adipose tissue to proliferate and effectively
elicit an immune response. The identification of the role of mesentery and the
crosstalk between mesenteric tissues in intestinal inflammation may shed light on
understanding the underlying mechanism of CD and help explore new
therapeutic targets.

Key Words: Crohn’s disease; Mesenteric nerves; Angiogenesis; Lymphatic drainage;
Mesenteric adipose tissue
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Core Tip: Crohn’s disease (CD) is a complex autoimmune disease with increasing
incidence worldwide, especially in Asian countries in recent years. There has been
excellent progress in understanding the role of the mesentery in the pathogenesis and
disease progress of CD. The crosstalk between components and intestinal inflammation
has aroused many researchers’ interests. Herein, we will discuss the basic function and
the alteration under inflammatory state of mesenteric nerves, blood vessels, lymphatics,
and fat mass. Existing therapeutic strategies associated with mesentery components
will also be summarized.

Citation: Yin Y, Zhu ZX, Li Z, Chen YS, Zhu WM. Role of mesenteric component in Crohn’s
disease: A friend or foe? World J Gastrointest Surg 2021; 13(12): 1536-1549

URL: https://www.wjgnet.com/1948-9366/full/v13/i12/1536.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i12.1536

INTRODUCTION

Crohn’s disease (CD) is a chronic relapsing autoimmune disease that can affect the
entire gastrointestinal tract and is mainly characterized by segmental intestinal inflam-
mation[1]. The mesentery is now well recognized as the collection of tissues that
maintains all abdominal digestive organs in position and in continuity with other
systems. The mesentery is made up of adipose tissue, a connective tissue matrix, nerve
tissue, lymphatics, blood vessels, and immune cells[2-4]. The macroscopic lesions of
mesentery including thickening, stiff, and hypertrophy are hallmarks of CD[5,6]. The
histopathological findings of the mesentery from patients with CD demonstrates
fibrosis, dilated lymphatic vessels (LV), perivascular inflammation, perineuronal
chronic inflammation, and small-sized adipocytes[7,8]. However, the role and the
involvement of the mesentery in the pathogenesis and clinical course of CD is still
unclear and controversial. Some research points to the mesentery as a protective
organ, able to mount a controlled inflammatory response following abnormal
intestinal bacterial translocation[9,10]. On the opposing side, there is evidence
suggesting that the participation and involvement of the mesentery in the setting of
CD is negative, fueling the pathogenesis of the disease[11]. This review aims to
describe the role of mesenteric nerves, lymphatics, blood vessels, and adipose tissue in
the systemic and local inflammation in CD. Recent studies and progress on this topic
will be reviewed to investigate the relationship between the mesentery and disease
course of CD and the potential therapeutic target for CD treatment.

NERVES

There have been several studies indicating the involvement of the neuroendocrine and
enteric nervous system in CD[12]. However, the role of mesenteric nerves in the
pathogenesis and prognosis of CD is still unclear. In fact, as a vital part of the brain-
gut axis, the mesenteric nerves provide a physiological link between the central nerve
system and gastrointestinal tract[13]. Based on anatomical considerations, the
mesenteric nerves include the vagal and sympathetic nerves. The vagus nerve (VN) is
the main component of the parasympathetic nerve system, which is composed of
afferent and efferent fibers[14]. Peripheral sensations can be integrated into the central
autonomic network via vagal afferents, and then the efferent response of the VN is able
to modulate gastrointestinal nociception and inflammation[15]. The sympathetic nerve
enters the intestinal tract along with the artery and terminates in the enteric nervous
system, innervating the intestinal layers and intestinal associated lymphoid tissue[16,
17].

Previous studies have confirmed that vagal and sympathetic nerves play an
important role in regulating inflammation[18]. In trinitrobenzene sulfonic
acid-induced colitis and acetic acid-induced colitis mice models, hyperexcitable
visceromotor neurons were observed in the inferior mesenteric ganglia[19]. A recent
animal experiment also confirmed that vagotomy increased the susceptibility to colitis
in mice, mainly by inhibiting the alpha7 nicotinic acetylcholine receptors-mediated
cholinergic anti-inflammatory pathway[20], whereas treatment with nicotine (alpha7
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nicotinic acetylcholine receptors agonist) and galantamine (cholinesterase inhibitors)
was shown to reverse the severity of colitis induced by dextran sulfate sodium[21,22].
In addition, another study found that vagal innervation was involved in the formation
of tertiary lymphoid tissue in colitis, which is lymphoid tissue that forms as a result of
chronic inflammation in a tissue or organ[23]. Unfortunately, the role of this lymphoid
tissue in inflammatory bowel disease (IBD) remains unclear. Similarly, sympath-
ectomy aggravated colitis (induced by dextran sulfate sodium or via T cell transfer) in
mice. It was also observed in this experiment that intestine-specific vagal nerve
denervation had no effect in dextran sulfate sodium-induced colitis[24]. Meanwhile,
some researchers proved that the sympathetic nerve played a pivotal role in inhibiting
innate immune cells against microorganism, likely via the adrenergic B2 receptor[25],
which not only inhibited the secretion of tumor necrosis factor alpha (TNFa) but also
drove rapid interleukin (IL)-10 secretion from innate cells[26]. In addition, several
studies have shown that anxiety and depression can interact with intestinal inflam-
mation through the bidirectionality of the brain-gut axis in patients with IBD[27]. The
positive implementation of psychological intervention in patients with CD can
alleviate the changes of their condition[28]. Therefore, we have reasons to believe that
the pathogenesis of CD is closely related to the changes of mesenteric nerves.

Indeed, the tone of the vagus system is altered in patients with CD[29]. A matched
cohort study for nearly 60 years found a positive correlation between vagotomy and
IBD, especially in CD patients, which indirectly highlighted the beneficial role of vagal
tone in intestinal inflammation[30]. A study has also confirmed that the sympathetic
innervation of intestinal mucosa and the catecholamine neurotransmitters released by
sympathetic nerve in CD patients decreased[31]. Interestingly, as a form of IBD,
ulcerative colitis (UC) was not associated with the loss of sympathetic nerve fibers. By
contrast, increased density of the sympathetic nerve network was found in UC
patients[32]. Thus, the underlying mechanism of CD and UC seems different in
intestinal immunity regulated by sympathetic nerves. Based on these studies, a
research group conducting a clinical trial of VN stimulation in patients with active CD
reported clinical, biological, and endoscopic remission in 5 of 7 patients treated with
VN stimulation and restored vagal tone[33].

In summary, the mesenteric nerves have been proven to be involved in the bidirec-
tional regulation of inflammation and emotion of the brain-gut axis and in the
pathogenesis of CD. The clinical trials with VN stimulation intervention provide a neo-
target for CD treatment. Meanwhile, drugs targeting neurotransmitter receptors also
seem promising and worth exploring. Anti-depression treatment helps decrease the
mesenteric afferent nerve activity and further ameliorates intestinal inflammation,
which can be a potential therapeutic target for CD treatment.

BLOOD VESSELS

The abnormality of mesenteric blood supply in CD has been confirmed, although the
underlying mechanism is not well clarified. Histopathological features of injured
blood vessels, including vascular injury, focal arteritis, fibrin deposition, arterial
occlusion, and even granulomatous vasculitis, are observed in diseased segment in CD
[34,35]. Meanwhile, the microvascular dysfunction was found to be correlated with
disease activity and relapse of CD[36,37]. Radiological evidence of mesenteric
hypervascularity (also known as the “comb sign”) coupled with radiological evidence
of nodal enlargement is associated with endoscopic evidence of mucosal ulceration
[38]. The association between splanchnic hemodynamics and disease activity of CD
has also been investigated by Doppler sonography[39]. Of note, the superior
mesenteric artery flow has been accessed for Crohn’s ileitis diagnosis and for disease
activity monitoring[40,41]. The velocity of blood flow in the superior mesenteric artery
was markedly higher in CD patients compared to controls. By contrast, the resistance
index of the superior mesenteric artery was lower in active CD than controls[42,43].
The cumulative clinical evidence suggests that the function of vasculature is altered in
CD.

Angiogenesis is an important component of CD pathogenesis. Molecular studies
have confirmed that angiogenesis is crucial to inflammation and is associated with
activation and proliferation of endothelial cells and capillary and venule remodeling,
resulting in an expansion of the tissue microvascular bed[44-46]. A potential
consequence of this expansion is notable promotion of inflammation through various
cytokines, chemokines, and matrix metalloproteinases[47,48]. The involvement of
hypoxia inducible factor (HIF) has been extensively studied. Increased expression of
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HIF-1 and HIF-2 has been detected in inflamed tissue of IBD patients[49]. Importantly,
HIF stimulates angiogenesis via vascular endothelial growth factor (VEGF) induction
[50]. Of note, VEGF-A is markedly increased in the tissue and serum of patients with
CD[51-53] and is implicated in angiogenesis in experimental colitis[54]. The
importance of the VEGF family proteins in the pathogenesis and disease course of IBD
has also been demonstrated in studies assessing the efficacy of different therapeutic
regimens for IBD. Recently, Algaba et al[55] found that circulating levels of VEGF-A
significantly decreased after anti-TNF-a therapy and that elevated VEGF-A levels at
baseline might predict a poor response to TNF-a inhibitors.

Endothelial cell adhesion molecules also play an important role in vascular prolif-
eration through recruitment of inflammatory cells to the site of inflamed intestine. The
activated vascular endothelial cells express several cell adhesion molecules, which are
essential for the regulation of leukocyte trafficking and migration[56]. Three main
families of cell adhesion molecules and their ligands (selectins, integrins, and immuno-
globulin superfamily) are engaged in the process. The binding of the integrins 047
and 04f1 on leukocytes to their ligands on the endothelial cells, mucosal addressin cell
adhesion molecule-1 (MadCAM-1) and vascular CAM-1, seem to be one of the most
important interaction[57]. Previous studies have proved that mucosal addressin CAM-
1 is overexpressed on intestinal high endothelial venules during active IBD, which
promotes homing and tethering of inflammatory cells[57,58]. Anti-integrin
therapeutics, including gut-selective antibodies against the pB7 integrin subunit
(etrolizumab) and the a4p7 integrin heterodimer (vedolizumab and abrilumab), the
non-gut selective anti-o4 integrin (natalizumab), as well as small molecules (AJM300)
were developed for IBD treatment. Among which, vedolizumab and etrolizumab
demonstrate similar inhibition of dynamic adhesion of lymphocytes from IBD patients
to mucosal addressin CAM-1.

The abnormal upregulation of endothelial cell adhesion molecules and increased
adhesion of leukocytes likely result in coagulation abnormalities. In fact, CD patients
are at high risk of developing mesenteric thrombosis[59,60]. Among patients with CD,
mesenteric venous thrombosis is associated with bowel stenosis and CD-related
intestinal surgery[60]. Purposed risk factors also include the use of conjugated
estrogens, surgery-associated trauma, intestinal stricture, pregnancy, and history of
blood clot[61]. As aforementioned, anti-adhesion molecule therapy, which deters
leukocyte recruitment, has been shown to be effective in the treatment of CD. The
clinical evidence has confirmed angiogenesis as a component of CD[62] and
angiogenesis blockade as a new therapeutic approach to experimental colitis[63].

LYMPHATICS

Although the pathophysiology of CD remains unknown, the involvement of the
lymphatic system in CD has long been suggested. Abnormal lymphatics, such as
lymphangiogenesis and enlarged and obstructed LVs, has been described in CD
patients and is likely related to early onset submucosa edema (Figure 1)[64]. It is
reported that intestinal granulomas[65], granulomas in the mesenteric lymph nodes,
decreased intestinal, and mesenteric LV density[66] are associated with the
postoperative recurrence of CD.

Lymph flow plays an important role in transporting antigens, dendritic cells, and
macrophages[67,68]. Many studies have reported that lymphatic dysfunction can lead
to immunosuppression[69,70]. It is believed that lymph flow is enhanced during an
inflammatory state. However, inflammation may in turn impair lymphatic pumping
with lymphatic obstruction and impaired lymphatic contraction, leading to a poor
drainage of interstitial fluid[71,72]. It is well-known that inflammatory mediators, such
as prostaglandins and cytokines, can increase vascular permeability, causing
submucosal edema. These inflammatory mediators play a potential role in altering LV
contractions and lymph flow during their transport from inflammatory tissues to
draining lymph nodes, impairing immune response[72]. Rahier et al[73] reported that
the LV density increased in inflammatory bowel disease. One possible reason for the
lymphangiogenesis may be contributing to improved lymphatic drainage in response
to mesenteric lymphatic obstruction, marked lacteal dilatation, and extensive
submucosal edema(72].

The molecular underlying mechanism of lymphangiogenesis in CD patients remains
largely unknown. Many factors are involved in lymphangiogenesis, such as members
of the VEGF family, hepatocyte growth factor, insulin-like growth factor-2, platelet-
derived growth factor-BB, and fibroblast growth factor-2[74-77]. VEGF-C and VEGF-D
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Figure 1 Alteration of both structures and functions of mesenteric lymphatic vessels aggravates intestinal inflammation in Crohn’s
disease. LECs: Lymphatic epithelial cells; SMCs: Smooth muscle cells.
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are members of the VEGF family, which mediate lymphangiogenesis via their receptor
VEGFR3[78]. The blockade of the VEGFR3 signaling pathway can suppress lymphan-
giogenesis and further aggravate intestinal inflammation. Of note, lymphangiogenic
factor VEGF-C has shown promising therapeutic effects in experimental colitis, both
clinically and histologically[79]. These studies suggest that mesenteric lymphatics may
be a promising potential target for CD treatment. Recently, we found that intestinal
inflammation was significantly improved by the application of lymphatics-targeting
drug release in the IL-107- spontaneous experimental colitis, suggesting that
mesenteric LVs are potential targets for CD treatment[80].

The lymphoid aggregates resembling tertiary lymphoid organs, composed of CD3*
T cells surrounding CD20* B cell clusters, have been observed in the mesentery of CD
patients[81-83]. Guedj ef al[81] recently proposed a notion that mesenteric adipose cells
can participate in the process of tertiary lymphoid organ formation in the creeping fat
of CD-affected mesentery. In addition, lymphoid cells invade the LV wall in CD-
affected mesentery, suggesting the involvement of tertiary lymphoid organs in the
lymphatic remodeling[82]. The lymphatic remodeling includes lymphangiogenesis, LV
dilation, and lymph leakage. Interestingly, the lymph leakage in surrounding
mesenteric adipose tissue can stimulate the growth of adipose tissue. The leaky
antigens, lipids, and cytokines released from adipose cells can effectively promote
immune response[84].

As described above, increased LV density in the intestinal wall has been found in
CD patients. Recently, a study has found that decreased LV density in intestinal
mucosa is associated with higher risk of endoscopic recurrence after surgical
intervention[85], suggesting that increased LV density may contribute to reduced
recurrence of CD, which was consistent with the notion that increased lymphan-
giogenesis could be a compensatory response to lymphatic dysfunction. By contrast,
the results reported by Li et al[66] showed that increased mesenteric LV density in the
proximal margin was associated with higher risk of early clinical recurrence after
surgery in CD patients. One possible reason for the difference is that the locations of
the LV densities were different.

Granulomas are observed only in some patients with CD (less than 13%), and they
are associated with a more aggressive disease phenotype of CD[86]. In this case,
patients with granulomas, who have undergone surgery for CD, have a higher risk for
reoperation[86]. Of note, Li et al[87] reported that the presence of granulomas in
mesenteric lymph nodes instead of the granulomas in the intestine is an independent
risk factor for postoperative recurrence in CD patients. In conclusion, accumulating
studies have demonstrated the involvement of the lymphatic system in CD. Although
the underlying mechanism of the alterations of mesenteric lymphatics is not well
clarified, promoting lymphatic function in CD patients could improve prognosis.

ADIPOSE TISSUE

Mesenteric adipose tissue hypertrophy is regarded as a feature of CD and was firstly
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reported by Dr. Burrill B. Crohn himself to be a consistent symptom of the disease[8].
The pathologically altered mesenteric fat tissue is called “creeping fat,” defined as
expansion of mesenteric adipose tissue around the inflamed and fibrotic intestine
(Figure 2)[5]. The creeping fat takes place at the mesenteric transition zone, where the
intestinal wall and mucosa change synchronizing with the mesentery[88].
Additionally, creeping fat has been used as an anatomical marker for surgeons to
determine the margin of resection during surgery[89]. Meanwhile, a number of studies
revealed that creeping fat might play an important role in the pathogenesis of CD, by
secreting large amounts of adipokines and representing a rich source of TNF, IL-6, IL-
10, and other proinflammatory or profibrotic cytokines[90].

It has been demonstrated that adipokines are strongly associated with severity of
intestinal inflammation. However, their exact role in the pathogenesis and disease
course of IBD has not been concluded. Herein, we are discussing three important
adipokines (adiponectin, leptin, and apelin) and their roles in the crosstalk with
intestinal inflammation.

Adiponectin is a well-explored adipokine and plays a key role in regulating insulin
sensitivity[91]. According to previous studies, adiponectin is markedly upregulated in
the creeping fat of CD compared to the non-creeping fat of CD, UC, and healthy
controls[92]. Its molecular architecture is strikingly similar to that of TNF-a in the
terminal structure of the globular domain, despite lacking homology in the primary
sequence[93]. Therefore, adiponectin presents an anti-inflammatory effect based on the
antagonistic effect of TNF-a[9%4]. On the other hand, it is demonstrated that
adiponectin inhibits the expression of adhesion molecules, metalloproteinases, and
proinflammatory mediators[95].

Leptin is mainly secreted by white adipose tissue and regulates the differentiation,
function, and metabolism of a variety of immune cell subpopulations and intestinal
epithelial cells[96-98]. Previous studies described that leptin expression was
upregulated in the mesenteric tissue of CD patients[99]. It has been shown that leptin
modulates intestinal inflammation in experimental colitis[100]. Moreover, several
studies have demonstrated that leptin deficiency and the pharmacologic blockade of
the leptin receptor notably ameliorate colitis[101]. Leptin promotes T cell proliferation,
resulting in an increased production of type 1 T helper cell-related cytokines[98]. A
recent study revealed that leptin was crucial to human immune homeostasis and
contributed to autoimmunity in a TNFa-dependent manner[102].

Apelin induces proliferation of intestinal epithelial cells[103]. Meanwhile, it was
revealed that apelin plays a significant role in the development and stabilization of
LVs[104,105]. Ge et al[106] reported that apelin was highly expressed in the mesenteric
fat and in colon tissues of CD patients, which strongly suggested that apelin may
ameliorate intestinal inflammation by enhancing lymphatic drainage. Han et al[103]
indicated that the intraperitoneal injection of apelin-13 decreased mucosal inflam-
mation, inhibited the infiltration of inflammatory cells, and decreased expression of
proinflammatory cytokine mRNA levels in the murine colonic tissue. Exogenous
apelin can also enhance tissue repair by increasing the colonic epithelial cell prolif-
eration[103].

As aforementioned, leptin promotes the M2 macrophage subtype and subsequently
enhances fibrosis by secreting large amounts of profibrotic factors such as tumor
growth factor-p[107,108]. Meanwhile, Rieder et al[109] observed that creeping fat
derived mediators such as free fatty acids (FFAs), induced a differential and selective
proliferative response by human intestinal fibroblast and human intestinal muscle
cells. FFA can promote the proliferation of human intestinal muscle cells and human
intestinal fibroblasts rather than increase the proliferation of epithelial cells,
endothelial cells, or adipocytes. This suggests that the proliferation induced by FFAs is
intestinal mesenchymal cell specific. The proliferation induced by long-chain FFAs is
dependent on the kinases p38 mitogen-activated protein kinase, protein kinase C, and
phosphoinositide 3-kinase[109]. These studies suggest that creeping fat correlates with
the stricture formation.

Bacteria translocate from the intestine to the mesentery through transmural inflam-
mation in CD, largely resulting from impaired epithelial integrity[110]. Adipocytes
and pre-adipocytes in the mesenteric fat express functional pattern recognition
receptors, such as toll-like receptors and nucleotide oligomerization domain receptor-1
[111-114]. These receptors respond to the translocated bacteria by sensing microbe-
derived molecules[10]. The downstream signaling cascade leads to activation of
transcription factors (such as nuclear factor-xB) and induction of proinflammatory
cytokines and chemokines[115]. Moreover, pre-adipocytes can differentiate into
macrophages and then modulate the inflammatory reaction, including phagocytic
activity and proinflammatory cytokine release[116].
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It is revealed the visceral adipose tissue presents a microbiome signature enriched
in Proteobacteria of patients with CD[117]. Meanwhile, the abundance of bacteria in
visceral adipose tissue can be altered with the clinical status of CD patients. Patients
with active CD showed a higher abundance of common mucosal bacteria (i.e.
Bacteroidetes). Additionally, the formation of creeping fat is associated with translo-
cation of gut bacteria[118]. The creeping fat seems to be a protective response to
prevent systemic dissemination of potentially harmful bacterial antigens. The crosstalk
between mesentery adipose tissue and microbiota needs further investigation, and the
results may provide a new perspective for the management of CD patients.

CROSSTALK BETWEEN MESENTERIC TISSUES

Mesenteric nerves, blood vessels, lymphatics, and adipose tissue are not only
associated with intestinal inflammation but also influence other parts of the mesentery
[70,119]. The function of mesenteric lymphatics is influenced by endocrine of
mesenteric nerves and adipocytes. Nerve fibers around submucosal arteries and
mesenteric LVs markedly increase in CD patients, suggesting that neurogenic inflam-
mation is likely associated with early onset lymphatic vascular dilation and
submucosa edema. Meanwhile, the structure of the mesenteric LV in hypertrophic
mesenteric adipose tissue is mispatterned and ruptured, which can lead to lymph
leakage. Leaky lymph factors stimulate adipose tissue to proliferate and effectively
elicit an immune response. LVs mediate lipid absorption and transport, share an
intimate spatial association with adipose tissue, and regulate the traffic of immune
cells[120,121]. Adipokines such as apelin can in turn ameliorate chronic colitis in IL-
107-mice by promoting intestinal lymphatic function[106]. The neuropeptides, such as
vasoactive intestinal peptide, alter lymphatic pumping by decreasing the frequency of
lymphatic contractions and hyperpolarizing the lymphatic muscle membrane potential
in a concentration-dependent manner[122]. The complex crosstalk between mesenteric
nerves, blood vessels, lymphatics, and adipose tissue suggests dysregulation of
mesenteric homeostasis in patients with CD. The interaction is likely to play a role in
the pathogenesis and disease course of inflammation and remodeling in mesenteric
adipose tissue in CD.

CONCLUSION

Accumulating evidence has shown that mesenteric organs including mesenteric
nerves, blood vessels, lymphatics, and adipose tissue play a crucial role in the
pathogenesis and progress of CD. Existing and emerging clinical evidence strongly
suggests that the gut-mesentery axis is bidirectional. The intestinal inflammation and
the dysregulation of the crosstalk among mesenteric components interact with each
other and contribute to disease aggravation. The mesenteric inflammation may be an
independent clinical risk factor associated with surgical outcomes. Recently, Coffey et
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al[88] reported that inclusion of the mesentery in ileocolic resection for CD is
associated with reduced recurrence requiring reoperation, which suggests a more
radical resection of mesenteric tissue along with the diseased bowel leads to better
surgical outcomes, especially postoperative disease recurrence.

The evaluation of changes in morphology and function of mesenteric nerves,
vasculature, lymphatics, and fat mass provide more potential targets for CD treatment.
Our group has shown that apelin can ameliorate chronic colitis in II-107-mice by
promoting intestinal lymphatic functions[106]. Moreover, a chylomicrons-simulating
strategy has been developed, fulfilling sustained drug release in mesenteric lymphatics
and enhancing the therapeutic effect on intestinal inflammation by increasing
lymphatic drainage[80]. We do believe that more and more agents and strategies
targeting mesenteric content will be developed and bring more alternative therapies
for CD patients. Mucosal healing has been emphasized as the current dominant
standard for disease remission, whereas the changes in morphology and function of
mesenteric nerves, vasculature, lymphatics, and adipose tissue can also be monitored
during treatment. The improvement or resolution of inflammation of the submucosa,
regulation of angiogenesis, enhancement of lymphatic drainage, and amelioration of
adipose tissue-associated inflammation could be the next therapeutic goals for CD
patients.
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