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Lymphatic system

* Returns fluids that leaked from capillaries back

to blood

* Monitors for presence of foreign material and

initiates defensive countermeasures when

necessary
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Glymphatic system
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Description of lymphatics in dura mater

Rami, qui ex lingu fuperficie, ac fubftantia nafcuncur, diverlos formant truncos, quo-

rum aliqui in ramos divifi ad duas glandulas juxtd fanguincorum decurfus pofitas, arque ex o The presence Of Iympha‘ncs |n human dura mater

his ad glandulas circum divifioncm jugularis inrerpofitas producuntur, reliqui verd huc di- . .

reté concurrun. o . _ _ has been described by Mascagni (1787)
Ex larynge, ex parte inferiore pharyngis, ac fuperiore glandule thyroidee adeunt glan-

dulas, quz aut inter jugulares & glandalam thyroidem, aur {upri jugulares jacent, vel di-

re@é, vel aliis prius traje@is glandulis, que cartilagini thyroidi, atque cricoidi accumbune. * N Ore recent reports (Lecco) 1953" Li et al. 1996)

Cetera ab ima glandulz thyroidee fede, vel coadunantur in glandulas trachee fuperné ac- . ] . ] .
cumbentes, ut cum iis confocientur, qua cx pulmonibus, & ex ghndula juguli huc ad- have also confirmed this historic observation
veniunt, ac dein truncis communibus fub jugularem internam in glandulas inferiores colli
fe immicrane, vel dire@é anté aut poné jugularem internam ad has glandulas tendune.

Dure matris lymphatica fanguineorum decurfum fequuntur, ac cum iis per foramen
fpinofum exeunt ex cranii cavitate, dein iis copulantur, quz ex mulfculis pterigoideis pro-
manant, ac glandulas petunt divifioni jugularis interna appofitas. Aliqui teunculi inter Jami-
nas durz matris juxed finum longitudinalem f¢ demergunt. Dura meninge a cranio avulfa
poftquam lymphatica per inje@tionem coloratam in vala fanguinea glutine abfque colore in-
tumuere, mulei fe offerunt trunculi, qui in externa ipfius fuperficie refefti apparent. Ex
hoc autem conjiciendum puto eos immitti in cranii foraminula ut per extimam ipfius fu-
perficiem cgrediantur . Verum ut hee valcula glutine abfque colore repleantur neceffe
eft, ut fanguincorum injetio optimé cedar, quod hic loci perrard evenire -expertus fum.
Attamen id quandoque mihi contigit vt horum truncos juxti-arterias, ac venas menin-
geas oculo vitris adjuto ufque ad foramina fpinofa fequi potuerim, atque hinc in glan-
dulas ufque, que adjacent jugularis inrerne divifioni.

Lymphatica in cerebri E:pcrﬁcie fimili modo glurine abfque colore repleta vidi.
Cum in cadaveribus fanguinis effufiones invenicbantur nonnumquam repleta confpexi va-
fcula quedam, que ex nodulis, curfu aliifque qualicatibus itd lymphatica 2mulabancur, ut,
fi quid longa docet experientia, ejuldem efle indolis vocare in dubium nequiverim. Sed
exilifima hxc vafcula maxima ¢x parcte cum iater laminas durz marris und cam venis fan-
guineis fe demergant juxta finus longitudinalis du@®um oculis tandem fe fubducunt . Id-
que iis evenir, quz ex hemilpheriis in cerebri balim reclinantur cum circd carotides coas
dunantyr . l!.:rc autem ram excellune tenuitate ur ipfa numquam injicere potuerim mercurio.

Sed injeci alia vafcula fatis ampla in aracnoide fita, que aut aere, aut glutine poft



Visualization of Meningeal lymphatics
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Meningeal lymphatics summary

- Meningeal lymphatic vessels are positioned along the dural sinuses
* Drain brain-derived soluble waste to deep cervical lymph nodes

* Meningeal lymphatics mediate waste removal from the brain and
connect the brain with the peripheral immune system

* Cerebrospinal fluid is primarily drained via lymphatics and not into
the dural sinuses

- Lymphatic dysfunction with aging or other condition could be
associated with neuroinflammatory and neurodegenerative diseases



Association of meningeal lymphatic
neuroinflammation

» Surgical excision of CNS-draining lymph nodes reduces relapse severity in chronic-
relapsing experimental autoimmune encephalomyelitis

Chronic-relapsing EAE in Biozzi ABH mice
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Table I. Clinical features of lymphadenectomized and sham-operated mice
Relapsing EAE Acute EAE Chronic EAE

Clinical feature Sham LN Sham LN Sham LN
Incidence 16/19 (84%) 15122 (68%) 5/6 (84%) 5/6 (84%) 9/10 (90%) 6/10 (60%)
Day of onset acute disease 19.7 £ 1.6 20.1 £2.0 120+ 1.3 126 £ 1.4 12.0+£0.8 1.2+ 1.3
Day of onset first relapse 323425 33.04 2.5 Zwam et al, J Pathol 2009

(Day of onset second relapse 40.5 +2.5 492 +3.7 )
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