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ÅOverview of Lymphatic Vasculature
ïLymphatic vessel structure and function

ïMain steps of lymphatic vascular development in 
mammals

ïLymphatic vessels in disease

ÅCell surface receptors and their ligands in 
lymphangiogenesis

ÅIntracellular signaling pathwaysin 
lymphangiogenesis



Structures and Functions of Lymphatic Vessels

Capillary

Collecting Vessels

blind-ended



Capillary

ÅCell morphology
Oak-leaf shape

ÅJunctions
Discontinuous button-
like

ÅStructures
Flap valves

Anchoring filament

ÅFunctions
Fluid, immune cells, and 
macromolecules uptake

Collecting vessel

ÅCell morphology
Elongated shape

ÅJunctions
Continuous zipper-like

ÅStructures
Lymphatic valves

Smooth muscle cells

Basal membrane

ÅFunctions
Lymph transport from

Tissues to lymph nodes 
and blood circulation



Main steps of Lymphatic Vascular 
Development in Mammals

Development 137, 363-372 (2010)



Main steps of Lymphatic Vascular 
Development in Mammals

Development 137, 363-372 (2010)



Stepwise development of the 
mammalian lymphatic vasculature

Development 137, 363-372 (2010)



Lymphatic role in Human Disease

ÅLymphedema

ÅCancer

ÅObesity

ÅHypertension

ÅAtherosclerosis

Environment
Genes



Lymphatic Vessels in Disease

ÅInflammatory disease

ïPsoriasis

ïRheumatoid arthritis

ÅPost-transplantation rejection

ÅCancer metastasis

ÅObesity

ÅHypertension



Inflammatory Disease

ÅLymphangiogenesisΩ ǊƻƭŜǎ

ïFluid drainage

ïImmune cell migration

ïRemoval of inflammatory mediators

ïResolution of inflammation

ÅLymphangiogenicgrowth factors

ïVegf-c by Macrophage

ïVegf-a/d byNeutrophil



Post-transplantation Rejection

Nature Medicine 17, 1371ï1380 (2011)



Cancer Metastasis


