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1.  Historical  

 
Irschick, R., C. Siemon, and E. Brenner. "The History of Anatomical Research of Lymphatics - 

from the Ancient Times to the End of the European Renaissance." [In eng]. Ann Anat 
223 (May 2019): 49-69. https://doi.org/10.1016/j.aanat.2019.01.010. 

 
Natale, G., G. Bocci, and D. Ribatti. "Scholars and Scientists in the History of the Lymphatic 

System." [In eng]. J Anat 231, no. 3 (Sep 2017): 417-29. 
https://doi.org/10.1111/joa.12644. 

 
Sabin, FR. "On the Origin of the Lymphatic System from the Veins and the Development of the 

Lymph Hearts and Thoracic Duct in the Pig." American Journal of Anatomy 1, no. 3 
(1902): 367-89. https://doi.org/ https://doi.org/10.1002/aja.1000010310. 

 
Clark, E, and E Clark. "Observations on the New Growth of Lymphatic Vessels as Seen in 

Transparent Chambers Introduced into the Rabbit’s Ear." American Journal of Anatomy 
51, no. 1 (1932): 49-87. https://doi.org/ https://doi.org/10.1002/aja.1000510104. 

 
Pullinger, BD, and HW Florey. "Proliferation of Lymphatics in Inflammation." The Journal of 

Pathology and Bacteriology 45, no. 1 (1937): 157-70. https://doi.org/ 
https://doi.org/10.1002/path.1700450115. 

 
Yoffey, J.M., and F.C Courtice. Lymphatics, Lymph and the Lymphomyeloid Complex. London 

NewYork: Academic Press, 1970. 
 
Staub, N.C., and Taylor. A.E, eds. Edema. New York: Raven Press, 1984. 
 
Olszewski, W.L. Peripheral Lymph: Formation and Immune Function. 2nd edition. Boca Raton: 

CRC Press, 2019. https://doi:10.1201/9780429280153. 
 
 
 

2. Reviews 
 
Petrova, T. V., and G. Y. Koh. "Biological Functions of Lymphatic Vessels." [In eng]. Science 

369, no. 6500 (Jul 10 2020). https://doi.org/10.1126/science.aax4063. 
 
Oliver, G., J. Kipnis, G. J. Randolph, and N. L. Harvey. "The Lymphatic Vasculature in the 

21(St) Century: Novel Functional Roles in Homeostasis and Disease." [In eng]. Cell 182, 
no. 2 (Jul 23 2020): 270-96. https://doi.org/10.1016/j.cell.2020.06.039. 

 
Alitalo, K. "The Lymphatic Vasculature in Disease." [In eng]. Nat Med 17, no. 11 (Nov 7 2011): 

1371-80. https://doi.org/10.1038/nm.2545. 
 
Schwager, S., and M. Detmar. "Inflammation and Lymphatic Function." [In eng]. Front Immunol 

10 (2019): 308. https://doi.org/10.3389/fimmu.2019.00308. 
 
Aspelund, A., M. R. Robciuc, S. Karaman, T. Makinen, and K. Alitalo. "Lymphatic System in 

Cardiovascular Medicine." [In eng]. Circ Res 118, no. 3 (Feb 5 2016): 515-30. 
https://doi.org/10.1161/circresaha.115.306544. 
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Xu, W., N. R. Harris, and K. M. Caron. "Lymphatic Vasculature: An Emerging Therapeutic 

Target and Drug Delivery Route." [In eng]. Annu Rev Med 72 (Jan 27 2021): 167-82. 
https://doi.org/10.1146/annurev-med-051419-114417. 

 
Jackson, D. G. "Leucocyte Trafficking Via the Lymphatic Vasculature- Mechanisms and 

Consequences." [In eng]. Front Immunol 10 (2019): 471. 
https://doi.org/10.3389/fimmu.2019.00471. 

 
Randolph, G. J., S. Ivanov, B. H. Zinselmeyer, and J. P. Scallan. "The Lymphatic System: 

Integral Roles in Immunity." [In eng]. Annu Rev Immunol 35 (Apr 26 2017): 31-52. 
https://doi.org/10.1146/annurev-immunol-041015-055354. 

 
Ho, Y. C., and R. S. Srinivasan. "Lymphatic Vasculature in Energy Homeostasis and Obesity." 

[In eng]. Front Physiol 11 (2020): 3. https://doi.org/10.3389/fphys.2020.00003. 
 
Rockson, S. G. "Lymphatic Medicine: Paradoxically and Unnecessarily Ignored." [In eng]. 

Lymphat Res Biol 15, no. 4 (Dec 2017): 315-16. 
https://doi.org/10.1089/lrb.2017.29033.sr. 

 
 

3. Structure 
 
Ohtani, O., and Y. Ohtani. "Organization and Developmental Aspects of Lymphatic Vessels." [In 

eng]. Arch Histol Cytol 71, no. 1 (May 2008): 1-22. https://doi.org/10.1679/aohc.71.1. 
 
Breslin, J. W., Y. Yang, J. P. Scallan, R. S. Sweat, S. P. Adderley, and W. L. Murfee. 

"Lymphatic Vessel Network Structure and Physiology." Compr Physiol 9, no. 1 (Dec 13 
2018): 207-99. https://doi.org/10.1002/cphy.c180015. 
https://www.ncbi.nlm.nih.gov/pubmed/30549020. 

 
Schmid-Schönbein, G. W. "The Second Valve System in Lymphatics." [In eng]. Lymphat Res 

Biol 1, no. 1 (2003): 25-9; discussion 29-31. 
https://doi.org/10.1089/15396850360495664. 

 
Baluk, P., J. Fuxe, H. Hashizume, T. Romano, E. Lashnits, S. Butz, D. Vestweber, et al. 

"Functionally Specialized Junctions between Endothelial Cells of Lymphatic Vessels." [In 
eng]. J Exp Med 204, no. 10 (Oct 1 2007): 2349-62. 
https://doi.org/10.1084/jem.20062596. 

 
Geng, X., B. Cha, M. R. Mahamud, K. C. Lim, R. Silasi-Mansat, M. K. M. Uddin, N. Miura, et al. 

"Multiple Mouse Models of Primary Lymphedema Exhibit Distinct Defects in 
Lymphovenous Valve Development." [In eng]. Dev Biol 409, no. 1 (Jan 1 2016): 218-33. 
https://doi.org/10.1016/j.ydbio.2015.10.022. 

  
 

4. Functional and Mechanical Aspects 
 
Schmid-Schönbein, G. W. "Microlymphatics and Lymph Flow." [In eng]. Physiol Rev 70, no. 4 

(Oct 1990): 987-1028. https://doi.org/10.1152/physrev.1990.70.4.987. 
 

https://doi.org/10.1146/annurev-med-051419-114417
https://doi.org/10.3389/fimmu.2019.00471
https://doi.org/10.1146/annurev-immunol-041015-055354
https://doi.org/10.3389/fphys.2020.00003
https://doi.org/10.1089/lrb.2017.29033.sr
https://doi.org/10.1679/aohc.71.1
https://doi.org/10.1002/cphy.c180015
https://doi.org/10.1089/15396850360495664
https://doi.org/10.1084/jem.20062596
https://doi.org/10.1016/j.ydbio.2015.10.022
https://doi.org/10.1152/physrev.1990.70.4.987
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Wiig, H., and M. A. Swartz. "Interstitial Fluid and Lymph Formation and Transport: Physiological 
Regulation and Roles in Inflammation and Cancer." [In eng]. Physiol Rev 92, no. 3 (Jul 
2012): 1005-60. https://doi.org/10.1152/physrev.00037.2011. 

 
Scallan, J. P., J. H. Wolpers, M. Muthuchamy, D. C. Zawieja, A. A. Gashev, and M. J. Davis. 

"Independent and Interactive Effects of Preload and Afterload on the Pump Function of 
the Isolated Lymphangion." [In eng]. Am J Physiol Heart Circ Physiol 303, no. 7 (Oct 1 
2012): H809-24. https://doi.org/10.1152/ajpheart.01098.2011. 

 
Scallan, J. P., S. D. Zawieja, J. A. Castorena-Gonzalez, and M. J. Davis. "Lymphatic Pumping: 

Mechanics, Mechanisms and Malfunction." [In eng]. J Physiol 594, no. 20 (Oct 15 2016): 
5749-68. https://doi.org/10.1113/jp272088. 

 
von der Weid, P. Y. "Lymphatic Vessel Pumping." [In eng]. Adv Exp Med Biol 1124 (2019): 357-

77. https://doi.org/10.1007/978-981-13-5895-1_15. 
 
Martel, C., W. Li, B. Fulp, A. M. Platt, E. L. Gautier, M. Westerterp, R. Bittman, et al. "Lymphatic 

Vasculature Mediates Macrophage Reverse Cholesterol Transport in Mice." [In eng]. J 
Clin Invest 123, no. 4 (Apr 2013): 1571-9. https://doi.org/10.1172/jci63685. 

 
Trincot, C. E., and K. M. Caron. "Lymphatic Function and Dysfunction in the Context of Sex 

Differences." [In eng]. ACS Pharmacol Transl Sci 2, no. 5 (Oct 11 2019): 311-24. 
https://doi.org/10.1021/acsptsci.9b00051. 

 
 
Gashev, A. A. "Lymphatic Vessels: Pressure- and Flow-Dependent Regulatory Reactions." [In 

eng]. Ann N Y Acad Sci 1131 (2008): 100-9. https://doi.org/10.1196/annals.1413.009. 
 
Muthuchamy, M., and D. Zawieja. "Molecular Regulation of Lymphatic Contractility." [In eng]. 

Ann N Y Acad Sci 1131 (2008): 89-99. https://doi.org/10.1196/annals.1413.008. 
 
Zawieja, S. D., J. A. Castorena, P. Gui, M. Li, S. A. Bulley, J. H. Jaggar, J. R. Rock, and M. J. Davis. 

"Ano1 Mediates Pressure-Sensitive Contraction Frequency Changes in Mouse Lymphatic 
Collecting Vessels." [In eng]. J Gen Physiol 151, no. 4 (Apr 1 2019): 532-54. 
https://doi.org/10.1085/jgp.201812294. 

 
Moore, J. E., Jr., and C. D. Bertram. "Lymphatic System Flows." [In eng]. Annu Rev Fluid Mech 50 

(Jan 2018): 459-82. https://doi.org/10.1146/annurev-fluid-122316-045259. 
 
 

5. Development 
 
Srinivasan, R. S., M. E. Dillard, O. V. Lagutin, F. J. Lin, S. Tsai, M. J. Tsai, I. M. Samokhvalov, 

and G. Oliver. "Lineage Tracing Demonstrates the Venous Origin of the Mammalian 
Lymphatic Vasculature." [In eng]. Genes Dev 21, no. 19 (Oct 1 2007): 2422-32. 
https://doi.org/10.1101/gad.1588407 

 

https://doi.org/10.1152/physrev.00037.2011
https://doi.org/10.1152/ajpheart.01098.2011
https://doi.org/10.1113/jp272088
https://doi.org/10.1007/978-981-13-5895-1_15
https://doi.org/10.1172/jci63685
https://doi.org/10.1021/acsptsci.9b00051
https://doi.org/10.1196/annals.1413.009
https://doi.org/10.1196/annals.1413.008
https://doi.org/10.1085/jgp.201812294
https://doi.org/10.1146/annurev-fluid-122316-045259
https://doi.org/10.1101/gad.1588407
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Ma, W., and G. Oliver. "Lymphatic Endothelial Cell Plasticity in Development and Disease." [In 
eng]. Physiology (Bethesda) 32, no. 6 (Nov 2017): 444-52. 
https://doi.org/10.1152/physiol.00015.2017. 

 
Chen, C. Y., C. Bertozzi, Z. Zou, L. Yuan, J. S. Lee, M. Lu, S. J. Stachelek, et al. "Blood Flow 

Reprograms Lymphatic Vessels to Blood Vessels." [In eng]. J Clin Invest 122, no. 6 (Jun 
2012): 2006-17. https://doi.org/10.1172/jci57513. 

 
Wigle, J. T., and G. Oliver. "Prox1 Function Is Required for the Development of the Murine 

Lymphatic System." [In eng]. Cell 98, no. 6 (Sep 17 1999): 769-78. 
https://doi.org/10.1016/s0092-8674(00)81511-1. 

 
François, M., A. Caprini, B. Hosking, F. Orsenigo, D. Wilhelm, C. Browne, K. Paavonen, et al. 

"Sox18 Induces Development of the Lymphatic Vasculature in Mice." [In eng]. Nature 
456, no. 7222 (Dec 4 2008): 643-7. https://doi.org/10.1038/nature07391. 

 
Srinivasan, R. S., X. Geng, Y. Yang, Y. Wang, S. Mukatira, M. Studer, M. P. Porto, O. Lagutin, 

and G. Oliver. "The Nuclear Hormone Receptor Coup-Tfii Is Required for the Initiation 
and Early Maintenance of Prox1 Expression in Lymphatic Endothelial Cells." [In eng]. 
Genes Dev 24, no. 7 (Apr 1 2010): 696-707. https://doi.org/10.1101/gad.1859310. 

 
Kazenwadel, J., K. L. Betterman, C. E. Chong, P. H. Stokes, Y. K. Lee, G. A. Secker, Y. 

Agalarov, et al. "Gata2 Is Required for Lymphatic Vessel Valve Development and 
Maintenance." [In eng]. J Clin Invest 125, no. 8 (Aug 3 2015): 2979-94. 
https://doi.org/10.1172/jci78888. 

 
Zhou, F., Z. Chang, L. Zhang, Y. K. Hong, B. Shen, B. Wang, F. Zhang, et al. "Akt/Protein 

Kinase B Is Required for Lymphatic Network Formation, Remodeling, and Valve 
Development." [In eng]. Am J Pathol 177, no. 4 (Oct 2010): 2124-33. 
https://doi.org/10.2353/ajpath.2010.091301. 

 
Yao, L. C., P. Baluk, R. S. Srinivasan, G. Oliver, and D. M. McDonald. "Plasticity of Button-Like 

Junctions in the Endothelium of Airway Lymphatics in Development and Inflammation." 
[In eng]. Am J Pathol 180, no. 6 (Jun 2012): 2561-75. 
https://doi.org/10.1016/j.ajpath.2012.02.019. 

 
Sabine, A., Y. Agalarov, H. Maby-El Hajjami, M. Jaquet, R. Hägerling, C. Pollmann, D. Bebber, 

et al. "Mechanotransduction, Prox1, and Foxc2 Cooperate to Control Connexin37 and 
Calcineurin During Lymphatic-Valve Formation." [In eng]. Dev Cell 22, no. 2 (Feb 14 
2012): 430-45. https://doi.org/10.1016/j.devcel.2011.12.020. 

 
Sabine, A., E. Bovay, C. S. Demir, W. Kimura, M. Jaquet, Y. Agalarov, N. Zangger, et al. "Foxc2 

and Fluid Shear Stress Stabilize Postnatal Lymphatic Vasculature." [In eng]. J Clin 
Invest 125, no. 10 (Oct 1 2015): 3861-77. https://doi.org/10.1172/jci80454. 

 
Hägerling, R., E. Hoppe, C. Dierkes, M. Stehling, T. Makinen, S. Butz, D. Vestweber, and F. 

Kiefer. "Distinct Roles of Ve-Cadherin for Development and Maintenance of Specific 
Lymph Vessel Beds." [In eng]. Embo j 37, no. 22 (Nov 15 2018). 
https://doi.org/10.15252/embj.201798271. 

 

https://doi.org/10.1152/physiol.00015.2017
https://doi.org/10.1172/jci57513
https://doi.org/10.1016/s0092-8674(00)81511-1
https://doi.org/10.1038/nature07391
https://doi.org/10.1101/gad.1859310
https://doi.org/10.1172/jci78888
https://doi.org/10.2353/ajpath.2010.091301
https://doi.org/10.1016/j.ajpath.2012.02.019
https://doi.org/10.1016/j.devcel.2011.12.020
https://doi.org/10.1172/jci80454
https://doi.org/10.15252/embj.201798271
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Wu, H., H. N. A. Rahman, Y. Dong, X. Liu, Y. Lee, A. Wen, K. H. To, et al. "Epsin Deficiency 
Promotes Lymphangiogenesis through Regulation of Vegfr3 Degradation in Diabetes." 
[In eng]. J Clin Invest 128, no. 9 (Aug 31 2018): 4025-43. 
https://doi.org/10.1172/jci96063. 

 
Cho, H., J. Kim, J. H. Ahn, Y. K. Hong, T. Mäkinen, D. S. Lim, and G. Y. Koh. "Yap and Taz 

Negatively Regulate Prox1 During Developmental and Pathologic Lymphangiogenesis." 
[In eng]. Circ Res 124, no. 2 (Jan 18 2019): 225-42. 
https://doi.org/10.1161/circresaha.118.313707. 

 
Choi, D., E. Park, E. Jung, B. Cha, S. Lee, J. Yu, P. M. Kim, et al. "Piezo1 Incorporates 

Mechanical Force Signals into the Genetic Program That Governs Lymphatic Valve 
Development and Maintenance." [In eng]. JCI Insight 4, no. 5 (Mar 7 2019). 
https://doi.org/10.1172/jci.insight.125068. 

 
Chen, D., J. M. Teng, P. E. North, P. E. Lapinski, and P. D. King. "Rasa1-Dependent Cellular 

Export of Collagen Iv Controls Blood and Lymphatic Vascular Development." [In eng]. J 
Clin Invest 129, no. 9 (Jun 11 2019): 3545-61. https://doi.org/10.1172/jci124917. 

 
Lapinski, P. E., S. Kwon, B. A. Lubeck, J. E. Wilkinson, R. S. Srinivasan, E. Sevick-Muraca, and 

P. D. King. "Rasa1 Maintains the Lymphatic Vasculature in a Quiescent Functional State 
in Mice." [In eng]. J Clin Invest 122, no. 2 (Feb 2012): 733-47. 
https://doi.org/10.1172/jci46116. 

 
 

6. Growth factors, Receptors, and Signaling 
 
Kukk, E., A. Lymboussaki, S. Taira, A. Kaipainen, M. Jeltsch, V. Joukov, and K. Alitalo. "Vegf-C 

Receptor Binding and Pattern of Expression with Vegfr-3 Suggests a Role in Lymphatic 
Vascular Development." [In eng]. Development 122, no. 12 (Dec 1996): 3829-37. 

 
Karkkainen, M. J., A. Saaristo, L. Jussila, K. A. Karila, E. C. Lawrence, K. Pajusola, H. Bueler, 

et al. "A Model for Gene Therapy of Human Hereditary Lymphedema." [In eng]. Proc 
Natl Acad Sci U S A 98, no. 22 (Oct 23 2001): 12677-82. 
https://doi.org/10.1073/pnas.221449198. 

 
Goldman, J., J. M. Rutkowski, J. D. Shields, M. C. Pasquier, Y. Cui, H. G. Schmökel, S. Willey, 

et al. "Cooperative and Redundant Roles of Vegfr-2 and Vegfr-3 Signaling in Adult 
Lymphangiogenesis." [In eng]. Faseb j 21, no. 4 (Apr 2007): 1003-12. 
https://doi.org/10.1096/fj.06-6656com. 

 
Jeltsch, M., S. K. Jha, D. Tvorogov, A. Anisimov, V. M. Leppänen, T. Holopainen, R. Kivelä, et 

al. "Ccbe1 Enhances Lymphangiogenesis Via a Disintegrin and Metalloprotease with 
Thrombospondin Motifs-3-Mediated Vascular Endothelial Growth Factor-C Activation." 
[In eng]. Circulation 129, no. 19 (May 13 2014): 1962-71. 
https://doi.org/10.1161/circulationaha.113.002779. 

 
Stacker, S. A., and M. G. Achen. "Emerging Roles for Vegf-D in Human Disease." [In eng]. 

Biomolecules 8, no. 1 (Jan 4 2018). https://doi.org/10.3390/biom8010001. 
 

https://doi.org/10.1172/jci96063
https://doi.org/10.1161/circresaha.118.313707
https://doi.org/10.1172/jci.insight.125068
https://doi.org/10.1172/jci124917
https://doi.org/10.1172/jci46116
https://doi.org/10.1073/pnas.221449198
https://doi.org/10.1096/fj.06-6656com
https://doi.org/10.1161/circulationaha.113.002779
https://doi.org/10.3390/biom8010001
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Rutkowski. "Hyperplasia, De Novo Lymphangiogenesis, and Lymphatic Regression in Mice with 
Tissue-Specific, Inducible Overexpression of Murine Vegf-D." [In eng]. Am J Physiol 
Heart Circ Physiol 311, no. 2 (Aug 1 2016): H384-94. 
https://doi.org/10.1152/ajpheart.00208.2016. 

 
Bui, H. M., D. Enis, M. R. Robciuc, H. J. Nurmi, J. Cohen, M. Chen, Y. Yang, et al. "Proteolytic 

Activation Defines Distinct Lymphangiogenic Mechanisms for Vegfc and Vegfd." [In eng]. 
J Clin Invest 126, no. 6 (Jun 1 2016): 2167-80. https://doi.org/10.1172/jci83967. 

 
Cha, B., X. Geng, M. R. Mahamud, J. Fu, A. Mukherjee, Y. Kim, E. H. Jho, et al. 

"Mechanotransduction Activates Canonical Wnt/Β-Catenin Signaling to Promote 
Lymphatic Vascular Patterning and the Development of Lymphatic and Lymphovenous 
Valves." [In eng]. Genes Dev 30, no. 12 (Jun 15 2016): 1454-69. 
https://doi.org/10.1101/gad.282400.116. 

 
Geng, X., K. Yanagida, R. G. Akwii, D. Choi, L. Chen, Y. Ho, B. Cha, et al. "S1pr1 Regulates the 

Quiescence of Lymphatic Vessels by Inhibiting Laminar Shear Stress-Dependent Vegf-C 
Signaling." [In eng]. JCI Insight 5, no. 14 (Jul 23 2020). 
https://doi.org/10.1172/jci.insight.137652. 

 
 

7. Lymphangiogenesis 
 
Escobedo, N., and G. Oliver. "Lymphangiogenesis: Origin, Specification, and Cell Fate 

Determination." [In eng]. Annu Rev Cell Dev Biol 32 (Oct 6 2016): 677-91. 
https://doi.org/10.1146/annurev-cellbio-111315-124944. 

 
Kerjaschki, D. "The Crucial Role of Macrophages in Lymphangiogenesis." [In eng]. J Clin Invest 

115, no. 9 (Sep 2005): 2316-9. https://doi.org/10.1172/jci26354. 
 
Baluk, P., T. Tammela, E. Ator, N. Lyubynska, M. G. Achen, D. J. Hicklin, M. Jeltsch, et al. 

"Pathogenesis of Persistent Lymphatic Vessel Hyperplasia in Chronic Airway 
Inflammation." [In eng]. J Clin Invest 115, no. 2 (Feb 2005): 247-57. 
https://doi.org/10.1172/jci22037. 

 
 

8. Gene Regulation 
 
Ducoli, L., and M. Detmar. "Beyond Prox1: Transcriptional, Epigenetic, and Noncoding Rna 

Regulation of Lymphatic Identity and Function." [In eng]. Dev Cell 56, no. 4 (Feb 22 
2021): 406-26. https://doi.org/10.1016/j.devcel.2021.01.018. 

 
Yang, Y., and G. Oliver. "Transcriptional Control of Lymphatic Endothelial Cell Type 

Specification." [In eng]. Adv Anat Embryol Cell Biol 214 (2014): 5-22. 
https://doi.org/10.1007/978-3-7091-1646-3_2. 
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9. Methods and Protocols 
 
Oliver, G., and M. L. Kahn, eds. Lymphangiogenesis Methods and Protocols. Edited by JM 

Walker Vol. 1846, Methods in Molecular Biology: Humana Press, 2018. 
https://www.springer.com/gp/book/9781493987115 

(An edited book with 23 excellent chapters of hands-on protocols by leaders in the field) 
 
Choi, I., H. K. Chung, S. Ramu, H. N. Lee, K. E. Kim, S. Lee, J. Yoo, et al. "Visualization of 

Lymphatic Vessels by Prox1-Promoter Directed Gfp Reporter in a Bacterial Artificial 
Chromosome-Based Transgenic Mouse." [In eng]. Blood 117, no. 1 (Jan 6 2011): 362-5. 
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