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Abstract: Physiological activity cannot be regulated without the blood and lymphatic vasculatures, which play complementary roles
in maintaining the body’s homeostasis and immune responses. Inflammation is the body’s initial response to pathological injury and is
responsible for protecting the body, removing damaged tissues, and restoring and maintaining homeostasis in the body. A growing
number of researches have shown that blood and lymphatic vessels play an essential role in a variety of inflammatory diseases. In the
inflammatory state, the permeability of blood vessels and lymphatic vessels is altered, and angiogenesis and lymphangiogenesis
subsequently occur. The blood vascular and lymphatic vascular systems interact to determine the development or resolution of
inflammation. In this review, we discuss the changes that occur in the blood vascular and lymphatic vascular systems of several organs
during inflammation, describe the different scenarios of angiogenesis and lymphangiogenesis at different sites of inflammation, and
demonstrate the prospect of targeting the blood vasculature and lymphatic vasculature systems to limit the development of inflamma-
tion and promote the resolution of inflammation in inflammatory diseases.
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Introduction

The inflammatory response occurs when the body’s tissues are damaged or destroyed and is characterized primarily by
the activation of immune and non-immune cells with the aim of eliminating risk factors and damaged tissues. Infection
with abundant pathogens (such as bacteria, viruses, fungi, etc.) or trauma caused by various injuries can also cause
inflammatory responses.' Acute inflammation is activated by pathogen-associated molecular patterns (PAMPs) or
damage-associated molecular patterns (DAMPs) and terminated by the body’s homeostatic regulatory mechanisms.? If
the regulatory mechanisms of inflammation are impaired or the causes are not eliminated, the inflammation may become
chronic and affect multiple organs throughout the body. Chronic systemic inflammation is also associated with aging; the
presence of certain psychological, social, and environmental factors and associated intracellular substances released by
dead cells can also mediate the expression of proinflammatory genes in immune cells.>*

Functional and morphological changes in the blood and lymphatic vasculatures occur in a variety of inflammatory
diseases. Vascular endothelial cells are extensively damaged by the action of vasoactive mediators produced in
inflammatory responses, and endothelial barrier dysfunction leads to microcirculation failure and tissue edema. In
inflammatory states, the body activates a variety of mechanisms to maintain homeostasis and repair blood vessels,
including the activation and release of endothelial progenitor cells (EPCs) in the bone marrow and vascular wall niches to
repair blood vessels.* This also involves angiogenesis and lymphangiogenesis, which are fundamental changes in the
development of inflammatory diseases (Figure 1). Angiogenesis has been defined as the formation of new blood vessels
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Figure | Mechanisms involved in the maintenance of homeostasis in inflammation. Vascular endothelial cells are extensively damaged during the development of
inflammatory diseases, leading to microcirculation failure and tissue edema. Under inflammatory conditions, the body stimulates the activation and release of EPCs from
bone marrow and vascular wall niches to repair blood vessels. Inflammation is also involved in angiogenesis and lymphangiogenesis. In inflammatory angiogenesis, the
proliferation and migration of BECs are mainly affected by Tie2 signaling pathway and VEGFR signaling pathway. VEGF-A binds to VEGFR-| and VEGFR-2. In addition, low
levels of TGF-B promote the release of VEGF-A, while high levels inhibit it. Tie2 activation signal is responsible for maintaining vascular stability, and Ang-2 acts as an Ang-|
antagonist to block Tie2 activation signal transduction in inflammation. The proliferation and migration of LECs are mainly affected by VEGFR-3 and NRP2 signaling pathways.
VEGF-C and VEGF-D can activate VEGFR-3 and NRP2 to promote lymphangiogenesis.

Abbreviations: EPCs, endothelial progenitor cells; BECs, blood vascular endothelial cells; LECs, lymphatic endothelial cells; Tie, tyrosine kinase with immunoglobulin-like
and EGF-like Domains; VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor; Ang, angiopoietin; TGF, transforming growth factor;
NRP, neuropilin.

from preexisting blood vessels. The prevalence of angiogenesis in the inflammatory response suggests that the two
phenomena are inextricably linked, with angiogenesis exacerbating the development of chronic inflammation and
inflammation mediating higher levels of angiogenesis.” Angiogenesis has a specific and unique molecular mechanism,
and the substances involved in this process include the vascular endothelial growth factor (VEGF) family and
angiopoietin (Ang) family. Among the VEGF family, VEGF-A is considered to be the most critical growth factor in
the Angiogenesis process.® Receptors for VEGF-A include vascular endothelial growth factor receptor (VEGFR)-1,
which is widely expressed in endothelial cells, and VEGFR-2, which binds more preferentially to VEGF-A in healthy
state.” VEGFR-2 expression is relatively limited, present in blood vascular endothelial cells (BECs), and expresses high
affinity for VEGF-A, an important receptor responsible for signaling during angiogenesis in inflammatory diseases.” The
Ang family involved in angiogenesis includes Ang-1, Ang-2, Ang-3, and Ang-4, among which Ang-1 and Ang-2 play
antagonistic roles. Ang-1 is expressed in vascular smooth muscle cells and perivascular cells by activating tyrosine
kinase binding to immunoglobulin-like and EGF-like domains (Tie)-2 receptor. It binds tightly to Tie-2 at endothelial cell
junctions and improves vascular stability. Ang-2 is expressed by endothelial cells and acts as an antagonist of the
Activating effect of Ang-1 on Tie2 in the presence of Ang-1, blocking the transmission of Tie2 activation signals and
reducing vascular stability. In inflammatory diseases, Ang-2 is increased, mediating endothelial cell activation, and
causing angiogenesis.® In addition, transforming growth factor (TGF)-p and platelet-derived growth factor (PDGF) have
an effect on angiogenesis.’

In inflamed tissues, lymphatic vessels are responsible for transporting soluble antigens and antigen-presenting cells to
lymph nodes (LNs). Lymphangiogenesis is present at the site of inflammatory injury in most inflammatory diseases.
Although the VEGF family is also involved in lymphangiogenesis, which may be related to VEGF-C and VEGF-D.’ In
chronic inflammatory conditions, such as in a mouse model of chronic colitis, VEGF-C enhances local lymphatic
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drainage and leads to the normalization of gut microbiota.'® The high expression of VEGF-C and VEGF-D at the sites of
inflammatory injury may be induced by macrophages'' and mast cells'> among others. VEGFR-3 is widely expressed in
lymphatic endothelial cells (LECs) and can be activated by VEGF-C and VEGF-D, inducing LEC proliferation and
migration. Blocking VEGFR-3 signaling can reduce lymphangiogenesis and aggravate the risk of inflammatory
edema.'®'* In addition, activating the nuclear factor-kappa B (NF-kB) signaling pathway in inflammation can also
upregulate VEGF-C expression'> and mediate the upregulation of VEGFR —3 through LECs, increasing its affinity for
VEGF-C and VEGF-D.'® Neuropilins (NRPs) are also involved in the development of the vascular and lymphatic
systems, in which NRP-2 levels can be maintained continuously under inflammatory conditions and are involved in the
regulation of inflammatory diseases.'” NRP2 is expressed on LECs, can also bind to VEGF-C and VEGF-D, increasing
the sensitivity of LECs to VEGF-C and VEGF-D, and participates in lymphangiogenesis as a coreceptor for VEGFR-3.'®
Changes in the blood and lymphatic vasculatures may be different when inflammation occurs at different sites.

The Skin

The skin is the largest organ in the human body. Due to its direct contact with the environment, it is required to perform
functions such as regulating body temperature, providing a protective barrier against external pathogenic factors, and
participating in the regulation of the immune system. In skin-related diseases, especially inflammatory or proliferative
diseases, changes in the vasculature and lymphatic vessels cannot be ignored. The interaction between vascular system
and lymphatic system maintains the homeostasis of the skin. Cutaneous neovascularization and lymphangiogenesis were
previously thought to be associated with cancer spread,'® but an increasing number of studies have shown that they also
play an essential role in the development of chronic skin inflammation. The structural differences between BECs and
LEC:s in the skin determine their functional differences. Resting cutaneous vessels consist of a continuous monolayer of
endothelial cells closely connected with pericytes. The overlapping layers of LECs and the lack of tightly connected cells
facilitate the absorption of relevant components in the tissue fluid.>° When chronic skin inflammation occurs, endothelial
cells are activated by inflammatory mediators, including VEGF-A and TNF-a, which induce vascular and lymphatic
remodeling, resulting in increased VEGFR-1 and VEGFR-2 expression in BECs and increased vascular permeability and
responsiveness to leukocytes. By contrast, VEGFR-2 and VEGFR-3 expression is increased in LECs, and the overlap
structure of LECs is altered possibly because of increased interstitial fluid pressure due to edema caused by the
hyperpermeability of the vascular system.?**!

A variety of inflammatory skin lesions are associated with structural or functional changes in the vascular and
lymphatic systems, including but not limited to ultraviolet damage, psoriasis, and rosacea.”> >* Vasculature changes are
a major feature of the pathogenesis of psoriasis, including the widened and distorted capillary structures in the dermis
where psoriasis damages and the formation of glomerulus-like structures by distorted capillaries.?” In addition to the
lesion site, there is a varying degree of increased permeability of the surrounding normal skin vessels, which plays an
important role in the migration of inflammatory cells. Another major alteration of the vascular system in psoriasis is
angiogenesis, which is associated with the rise of multiple pro-angiogenic cytokines, including VEGF, endothelial cell-
stimulating angiogenesis factor (ESAF), TNF, TGF, hypoxia-inducible factor (HIF), and PDGF.>® VEGF-A is probably
the most important growth factor involved in the changes of the lymphatic and vascular systems during skin inflamma-
tion. It can directly activate blood vessels and lymphatic vessels. VEGF-A is highly expressed in psoriasis and is a key
component leading to vascular and lymphatic abnormalities.’*?” Treatment with anti-VEGF and its receptor is effective
in inhibiting the progression of skin inflammation and the infiltration of inflammatory cells in mice with psoriasis.*®
Lymphatic system changes in psoriasis have not attracted much attention compared with vascular system changes, but the
lymphatic system also has great research potential. Lymphatic vessels at the lesion site are hyperplastic and dilated, with
highly permeable lymphatic vessels and increased drainage of inflammatory cells.?’ Similarly, anti-VEGF-A and anti-
VEGF-A receptors inhibit lymphatic proliferation and expansion.’® However, in the cutaneous lymphatic system, the
VEGF-C and VEGF-D secreted by mast cells and macrophages may be more important than VEGF-A in mediating
lymphatic remodeling.>'* The pathological features of psoriasis also include the excessive proliferation and immature
differentiation of epidermal keratinocytes, with new blood vessels providing access to nutrients for the abnormally
proliferating keratinocytes. The function of keratinocytes also includes the secretion of VEGF-C and VEGF-A, which
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affect the vascular and lymphatic systems.”® Keratinocyte differentiation is affected by the bioactive lipid, sphingosine-
1-phosphate (S1P), which is secreted by activated platelets, blood cells, and vascular endothelial cells. SIP receptor is
expressed on macrophages. Under inflammatory conditions, SIP receptor 1 (S1PR1) can regulate angiogenesis and
lymphangiogenesis by mediating the expression of VEGF-A, VEGF-C, and their receptors.®> S1P may also affect the
NF-kB signaling pathway by promoting TNF-a and IL-B secretion by LECs.>* The loss of myeloid SIPR1 can induce
angiogenesis, inhibit lymphangiogenesis, and promote skin inflammation. These findings provide potential ways to treat
inflammation by affecting the vascular and lymphatic systems.”® An increasing number of studies have focused on
interfering with the cytokine network and keratinocytes that are closely related to angiogenesis for the treatment of

)
psoriasis.*”*3

The Cornea
The cornea is a transparent disk-shaped structure located at the front of the eye wall. The cornea of the human eye
normally has no blood and lymphatic vessels to better let light pass through. The absence of blood and lymphatic vessels
in the cornea is essential for maintaining clarity of vision and range of vision. This characteristic of the cornea is
associated with many natural inhibitors of hemangiogenesis and the endogenous selective inhibitor of lymphatic vessels.
Soluble VEGFR-1 (sVEGFR-1) is one of the key antiangiogenic molecules,**” and soluble VEGFR-2 is one of the key
antilymphangiogenic molecules.”® sVEGFR-1, a soluble isoform of VEGFR-1, is present in the extracellular matrix
(ECM) and acts as a decoy receptor for VEGF-A to sequester VEGF-A; thus, it has an anti-angiogenic capacity.>’
However, when corneal inflammation is caused by a variety of factors (including but not limited to microorganisms,
transplantation, tumor, and degeneration), inflammation can induce angiogenesis and lymphangiogenesis, which can
improve the immune defense function of the cornea and speed up the repair of the cornea. In addition, the expression of
several anti-angiogenesis factors is inhibited during inflammation. The expression of VEGF-A receptors, VEGFR1 and
VEGFR2, is further increased in BECs during inflammation. Their activation promotes vascular leakage and the release
of BECs from blood vessels;*® BECs release proteolytic enzymes that degrade the ECM around the cornea, paving the
way for BECs to enter and cross the corneal matrix. BECs move to the inflammatory site through chemotaxis, forming
new vascular lumens, and forming vascular branches, leading to angiogenesis.*' Corneal lymphangiogenesis is closely
related to angiogenesis, and they have similar or different molecular mechanisms.** The formation of corneal lymphatic
vessels is associated with the VEGF-C expression induced by interleukin (IL)-1B and tumor necrosis factor (TNF)-a.*?
In the corneal inflammatory response, angiogenesis and lymphangiogenesis are the two indispensable parts of
immune response. Neovascularization provides immune effector cells with the ability to enter the cornea, whereas
lymphangiogenesis accelerates the entry of corneal antigens into the LNs and provides an outlet for corneal immunity.

The Heart

Cardiac inflammation includes pericarditis, myocarditis, and endocarditis. Myocarditis is an inflammatory disease of the
heart muscle, which can be caused by a variety of infectious factors, but the most common infectious agent is virus.**
The visceral vascular system plays an important role in the pathogenesis of infectious myocarditis. Intracardial micro-
vessels and epicardial coronary arteries act as barriers to the entry of blood-borne pathogens into the heart and are an
important part of the immune response to cardiac inflammation. Moreover, the vascular system is a prime target for
infection. In infectious myocarditis, the endothelial cells of cardiac microvessels are the first barrier to pathogens of
blood-borne infectious diseases. During the development of myocarditis, endothelial cells of cardiac microvessels can be
infected by a variety of viruses, including dengue virus** and hantavirus.*® Infection of cardiac microvascular endothelial
cells results in endothelial cell damage and increased activation or permeability. The induction of inflammatory response
may be related to the expression of adhesion molecules at the site of infection and injury. Intercellular adhesion molecule
(ICAM)-1 and vascular cell adhesion molecule (VCAM)-1 are increased in patients with lymphocytic myocarditis.‘w’48
Increased expression of endothelial adhesion molecules may also be associated with increased proinflammatory cyto-
kines. For example, increased expression of the adhesion molecule ICAM-1 is associated with increased TNF-o and IL-
1B levels.* In addition, pathogens that cause inflammation also promote the expression of endothelial cell adhesion
molecules, creating a positive feedback that accelerates inflammation.”
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Studies on the lymphatic system in myocarditis are relatively few. Myocardial edema and the infiltration of
lymphocytes and macrophages are manifestations of myocarditis®' and may be related to disorders of the lymphatic
system. The cardiac lymphatic network is distributed between layers of the cardiac wall, and the lymphatic fluid of the
endocardium flows through the myocardium, reaches the epicardium, and finally drains to the right lymphatic duct.>
Infection leads to acute myocarditis and increased TNF-a and IL-1f levels in the plasma circulation owing to endothelial
cell damage which persist throughout the infection.”® These inflammatory mediators can influence or negatively affect

54,55

the pattern of lymphatic contraction, resulting in impaired lymphatic collection.

The Central Nervous System

Glial cells in the brain parenchyma play an important role in the inflammatory response of the central nervous system
(CNS). Microglia sense PAMPs and endogenous risk signals through Toll-like receptors in CNS lesions.’® Astrocytes are
also involved in immune response to CNS injury and survive and function well in CNS inflammation.”” Lymphatic
vessels were previously believed to be found only in the CNS, cartilage, bone marrow, thymus, and teeth. However, this
idea has been questioned, because the clearance of excess fluid and macromolecules and tissue homeostasis must depend
on lymphatic circulation. If the CNS lacks lymphatic vessels, as this idea suggests, then how the brain interstitial fluid
(ISF) removes unwanted fluid and molecules becomes a puzzle.’® In a transgenic mouse model expressing VEGF-C/D
trap, although the dural lymphatic vessels were completely aplastic, brain ISF pressure and water content were not
affected, probably due to the presence of the dural lymphatic network. The presence of these lymphatic structures also
provides a possible pathway for CSF drainage and immune cells to leave the central system for circulation during CNS
inflammation.>”

The blood-brain barrier (BBB) is the main barrier between the blood and brain. The structural composition and
maintenance of the vascular system of the BBB require specialized endothelial cells, pericytes, perivascular microglia,
and astrocytes, among which specialized endothelial cells are the most important. Together with glial cells in the brain,
the BBB prevents immune cells from invading the CNS parenchyma during CNS inflammation and, unlike inflammation
in other organs, the BBB is not angiogenic.®® Under normal circumstances, endothelial cells are considered to be the
major component in the regulation of vascular hemodynamics and vascular permeability.®' When inflammation or injury
occurs in the CNS, PAMPs activate brain endothelial cells; vascular permeability increases; and leukocytes interact with
activated endothelial cells, attach to and roll around endothelial cells, search for interendothelial connections, and migrate
across the endothelial barrier to the locally inflamed sites of the CNS with chemokine mediation (selectin and integrin).*
Culture of cerebral capillary endothelial cells in a specific environment can improve the self-protective ability of
endothelial cells to maintain normal signaling pathways in response to LPS-induced infection®. Under physiological
conditions, a very small number of leukocytes are found in the CNS. When CNS inflammation occurs, such as viral
infection, leukocytes migrate to the CNS through the vascular system, including the epithelial monolayers of choroid
plexus, meningeal vascular branches, and capillary posterior venules.®? In addition, the potential export of immune cells
in the CNS may be related to the lymphatic structures mentioned above. At present, these potential lymphatic structures

are still the focus of current research and need to be further understood.®*:**

The Intestine

Similar to most other tissues in the body, the human digestive tract contains vascular and lymphatic systems. The two
systems are responsible for absorbing various substances in the tissue fluid, but their roles are different. The solubility of
substances determines which system they are associated with. The vascular system absorbs water-soluble substances,
such as glucose, amino acids, and short-chain fatty acids. The lymphatic system is more responsible for the absorption of
lipophilic substances.®® The lipids absorbed by intestinal cells assemble into chylomicrons (CMs), which enter the
bloodstream through intestinal lymphatics known as lacteals.”® VEGF-A signal is closely related to the absorptive
function of intestinal lymphatic vessels. The high expression of VEGF-A signals can inhibit CM uptake but can increase
the permeability of the vascular system by opening the cell-cell connections that are closed under physiological
conditions.®®
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In inflammatory bowel disease (IBD), the vascular and lymphatic systems coordinate the transport of antigens and
immune cells. The vascular system participates in the distribution and entry of immune cells into the inflammatory site,
and leukocytes and antibodies at the site of inflammation are cleared through lymphatic vessels to control the develop-
ment of inflammation.®” The vascular system is also responsible for carrying out biological functions, such as blood flow
and tissue homeostasis. In IBD, activated endothelial cells are also involved in leukocyte recruitment, which limits the
early development of inflammation.°® However, when the vascular system overloads the inflammatory burden and the
lymphatic system fails to output enough to meet the body’s needs, these systemic disorders promote the development of
abnormal inflammation and more lymphocyte activation.®” Under normal conditions, the adhesion process of intestinal
leukocytes exists in two ways: (1) The CD11a/CD18 of leukocytes is involved and binds to the ICAM-1 of endothelial
cells or (2) It binds to VCAM-1 or mucosal addressin cell adhesion molecule (MADCAM)-1via a4B7 integrin. The
expression of MADCAM-1, ICAM-1, and VCAM-1 is enhanced in the vascular system of patients with IBD, further
increasing the recruitment of leukocytes to the intestine. Inflammatory cells at the inflammatory site of intestinal
inflammation are involved in angiogenesis through the production of angiogenic factors, which are also associated
with the upregulation of VEGF due to hypoxia at the inflammatory site.”” These newly formed blood vessels are highly
permeable and immature, increasing the number of inflammatory cells at the inflammatory site and contributing to IBD
progression.®” IBD presents morphological and functional changes in the lymphatic system. Lymphatic obstruction and
edema may occur in the early stage of inflammation and further lead to lymphatic dilation.”' However, lymphangiogen-
esis plays a positive role in improving inflammation and regulating the immune and metabolic activities of the body.'®

Dendritic cells (DCs) in inflammatory tissues play an important role in intestinal inflammation. DCs carry antigens
through lymphatic vessels to drain lymph nodes for antigen presentation and to determine immune response or
immunosuppression.”* In addition, DCs induce the increased expression of adhesion molecules on lymphocytes, such
as 04p7 integrin, which further promotes lymphocyte recruitment to inflammatory sites.”” Studies have shown that
blocking the a4B7 and aEB7 expressed by dendritic cell subsets can improve intestinal inflammation and reduce
lymphocyte activation in patients with IBD.®* Changes in the blood and lymphatic vasculatures of patients with IBD
are shown in Figure 2.

Platelets are associated with lymphangiogenesis in the mouse model of colitis; they are able to migrate to lymphatic
vessels and exert an effect on LECs, ultimately reducing the level of lymphangiogenesis and aggravating the develop-
ment of colitis.”> The VEGF-C/VEGFR-3 signaling pathway is also a hot topic in colitis treatment.”*

The Bone

A fine network of lymphatic vessels is present throughout the body, but it was previously thought that normal bone tissue
was devoid of lymphatic tissue and that lymphatic vessel growth in bone could be detrimental, as in Gorham-Stout
syndrome (Gorham syndrome), which manifests as an increase in lymphatic vessels and fibrous tissue in the bone.”” And
some studies have come to a different conclusion. For example, India ink injected into the bone marrow cavity was able
to reach the lymph nodes after two weeks; high molecular weight ferritin and horseradish peroxide injected into the bone
marrow were able to reach the periosteal surface, suggesting a connecting path between these two regions. The blood
vessels and lymphatic vessels of bone tissue are elusive due to the technical difficulties of imaging calcified tissue. In
recent years, high-resolution 3D imaging techniques have enabled tremendous progress in the study of blood and lymph

in bone tissue,’®’’

which has revealed the presence of lymphatic vessels within the bone.

Previous studies reported that blood vessels in the skeleton are highly sensitive and severely affected during radiation
and bone marrow ablation.”® It has now been found that skeletal lymphatic vessels dilate in response to stresses such as
irradiation and that they are able to secrete CXCL12 to promote hematopoietic stem cell regeneration and also act on
Myhl1+/CXCR4+ pericytes to maintain skeletal regeneration. This study suggests that lymphangiogenesis is
a therapeutic pathway to stimulate blood and bone regeneration. Studies have also shown a relationship between
angiogenesis, lymphangiogenesis and aging. Endothelial cell-specific knockdown of VEGFR2 in young mice leads to
increased senescence, and these studies suggest that vascular damage precedes other characteristic senescent cellular
events and that vascular changes can induce other cellular senescence events. Senescence also inhibits the skeletal

lymphatic vessel response to stressful conditions.
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Figure 2 Mechanism of the interaction between the blood and lymphatic vasculature in IBD. The continuous recruitment of leukocytes to inflammatory sites in IBD patients
is mainly related to the enhancement of MADCAM signaling pathway, ICAM signaling pathway and VCAM signaling pathway in BECs. Leukocytes bind ICAM-1 on BECs by
CDI11a/CD18, or VCAM-1 and MADCAM-I on BECs by 04f7 integrin, and during this process, DCs induce a4p7 expression. DCs can specifically recognize antigens. At
this time, overlapping LECs structures are opened; DCs can enter lymphatic vessels and bring antigens to draining lymph nodes for antigen presentation, which determines
the development of IBD. The abnormal inflammatory response of IBD is also accompanied by angiogenesis, lymphangiogenesis, lymphangiectasia or lymphatic obstruction,
which affects the progress of the above processes.

Abbreviations: IBD, inflammatory bowel disease; BECs, blood vascular endothelial cells; MADCAM, mucosal addressin cell adhesion molecule; ICAM, intercellular
adhesion molecule; VCAM, vascular cell adhesion molecule; DCs, dendritic cells.

Promising Approach

Existing research confirms that improving lymphatic circulation can actively remove pro-inflammatory mediators,
inflammatory cells and tissue edema fluid, accelerate the restoration of damaged tissues, effectively alleviate the process
of myocardial infarction, Alzheimer’s disease, ulcerative colitis, periodontitis and other diseases, and is a natural channel
for “inflammation resolution”.'*”*% Sepsis is a life-threatening organ dysfunction caused by a dysregulated host
response to infection.®* > Inflammatory storm brought about by a dysregulated inflammatory response is one of the
most critical factors affecting the prognosis of patients with sepsis. The structural destruction of lymphatic vessels during
sepsis, significant thrombosis and leakage, and dysfunctional lymphatic reflux were found in our laboratory preliminarily
to be important causes of impaired inflammatory regression. Then it may be a very effective inflammatory treatment to
promote inflammation regression by improving lymphatic reflux function, actively removing pro-inflammatory media-

tors, inflammatory cells and tissue edema fluid, and accelerating the restoration of the function of damaged organs.®**’

Conclusion

At present, various problems accompanying the inflammatory process still dominate the high morbidity and mortality of
patients in clinical practice.”> Most of the previous studies have focused on reducing the release of inflammatory
mediators or improving the immune function of the body for the treatment of inflammatory diseases. Here, we summarize
the changes in blood and lymphatic vasculatures and their interactions in certain sites of inflammation. We believe that
targeting the blood and lymphatic vasculatures is a promising approach for inflammation treatment. However, research on
blood vessels and lymphatic vessels in inflammation has not yet reached an expected level; in particular, lymphatic
vessels have been relatively little studied in the inflammatory response. In the therapeutic prospect, targeting the
activation of lymphatic vessels to limit the occurrence and progression of inflammatory diseases has potential value,
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and the mechanisms of blood and lymphatic vessels in inflammation is worthy of further study. Finally, whether
therapeutic approaches targeting blood and lymphatic vessels in inflammation are safe and effective deserves to be
answered by further studies.
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