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Fig. 1 Schematic diagram of the rat lymph node. Arrows in-
dicate the direction of fluid flow. An overview of lymphatic path-
ways, artery and veins of the lymph node. Cross line in subcap-
sular sinus (SS), intermediate sinus (IS), and medullary sinuses
(MS) indicate the networks of intraluminal reticular cells (From
Ohtani et al: Arch Histol Cytol 66: 261-272, 2003).
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Fig. 2 Schematic of a closer view of the boxed area in Fig. 1.
White arrows indicate a possible sequence for the uppermost
lymphocyte flowing in a HEV, which subsequently rolls on, then
adheres to the luminal surface, and finally penetrates through its
endothelium to enter a lymph node parenchyma. Black arrows
indicate that lymphocytes in the lymph node parenchyma move
towards the lymphatic labyrinths, and penetrate through their
endothelium to enter the labyrinths (From Ohtani et al: Arch
Histol Cytol 66: 261-272, 2003).
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Structure of the lymph node
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Primary immune responses are initiated in the lymph node and other secondary lymphoid tissues. It is generally accepted that the lym-
ph node is a critical crossroad for encounter between i) antigen presenting cells, ii) antigenic substances from lymph, and iii) lympho-
cytes recruited into lymph nodes from the blood. It has been established that resorption of water and electrolytes, but not protein, oc-
curs in the passage of lymph through lymph nodes. This paper briefly review the organization of microvasculatures and the reticular
fiber network of the lymph node, and then presents our recent studies on the organization of lymph fluid and cellular pathways and en-
dothelial distribution of the membrane water channel Aquaporin-1 (AQP-1) in rat lymph nodes. Tracer studies show the subcapsular
sinuses continue directly at the hilum or via the intermediate sinuses to the medullary sinuses, and lymphatic labyrinths originating
with blind-ends in the deep cortex drain into medullary sinuses. Afferent lymph tracers are also observed in node cortex interstitium.
By scanning electron microscopy (SEM), lymphatic labyrinths are densely filled with lymphocytes, and have few intraluminal sinus
reticular cells, while medullary sinuses possess well-developed networks of sinus reticular cells. Many lymphocytes, wedged in the
walls of the lymphatic labyrinth, suggest that lymphocytes migrate between the node parenchyma and lymphatic labyrinths. AQP-1 is
distributed on lymphatic endothelial and reticulocyte cell membranes, and on both luminal and abluminal cell membranes of high en-
dothelial venules (HEVs). Our SEM findings are consistent with the concept that lymphocytes migrate from the node parenchyma
into lymphatic labyrinths in the deep cortex. The nodal distribution of AQP-1in HEV endothelium could explain the mechanism of the
reported lymph-to-plasma fluid flux in lymph nodes and also facilitate entry of afferent lymph antigens into node cortex interstitium.
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