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HZRIRINER A TETE L, BN > /¥HE& (brain lymphatic drainage) & WO BN KRILT 5. IKAE T, BNED
IREEOMEREBPE (perivascular space) HHREBERIICY) /N ICHEY L, U /NRIBIAEEARICHANTWS
EEZLNTWA. ZOHEREEIL, AP DETEL EICL 2 BBREEXEIRBE(LIC L 2HREBHNDETOER
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VEDTHBZEDPHEINS.
(BapR4#4% 2014;54:1187-1189)

Key words : i) > /<8R, BERER, RIER, SHEY o2 3NH,  EE T KEEE

BN T, I BRI 140 ml L5k L s & 1L 280 mi &
S 5. M ER OB, £4, P LIOMIHsn
TRHIREEIZ B 2 ERLEREND L) 2oz 2,

Bz, U o SEERIE 202, IR BRI SIS AR S
. BRED S IZHHERRIEPIEDEG LTwb. 2Dk
I BRPFENS, HERT 2bbE ) ¥ NEOPEERERDS, AR
WLl BV AT ATHETHEEZ LS. Z LT, L
T FLAR $ A KB R I B o> i E B IE (perivascular space) 7
BERERIIZ ) VS ICHINS T 2 2 EZ BN TWwD Y,

b BT I N R A O ZL e & BLIRIBMIB o g, i
FE RN ASEAE L, MBIIR L~V 2 2 B & F S e L
BRI NG, 2REHIE L ORIZIZFEE (leptomeninges) 241
15 L C IS P R R S S & o [0 i A5 ) B e 2 T3 2 2.
MAEE P, EES# 150 nm OFRKBEPEEICH Y, K
FTE AR FR A 20 nm, F1REAHERIFRASE) 80 nm T 5 =
EREETDLE, WAHEDZ 5 AZBER OIS & L
T, FICHRET A L E 2 5N 5. INFETIE, BRIEAFRIC
Ba L, <HETHETHE, BROIMELZEI -T2 Y,
MR, BHifk~ s a7 7 — VI8 5 M5 M
#ifa (perivascular cell) AYEAEL, [EEMEOMERER Gz Y
MR D E % 5 W REMAVRIZ STV A Y,

KRBT VT S v i A2 &, Bl &
JENE 2 & BYIR O M8 JE PRI LS SR I 2040 L, sy i3 i
HO LOSECEIET 2 Y. Ledio T, MMIEEATY o8k
WCHE S B &) f0T, Mg ) > SHER & AR RERY IS AH
[T Y, K1) >~ 73HEf (brain lymphatic drainage) & V9 4
ol VA IR

V) > BB O Fa E BRI DWW TELRT LH, T o
FHENH L, OWMFENIC N L= —%EAT D & MBI

LD, BMEROBIRBBICE DS ERTAS. @FL—
= FEOKE SR <, [F DEEETHAY > /8Hils
S A2 @) VSTIE, OB RV E ST, o,
MLE & CHHBOEIMIRGTE L TR AL, @We bopT73In
AR5 %7 (AB) &, B 5 & B FE O Bk JE PHIE |2 55
RIIZER L, BIRBFEICIEEL 2V Y. ORBIIROIE)
b & OIS BE s E R 1F, MIEIIRIC V72 B LIREL
M 2> S BRI 0TI E T Th 5. PEoFELy, 1)
YOSHEOFME, MFEHME R THS EHEESR TS Y,
EREY ) ML, AN AIIRDE & 7 o TIR4REE, AIBIIR TR
W REASSE A U, B JE B (2 U7 & RO 1 O Ft i & A A
W e WAEFAH LY. S50, OIGHEDIE, BIRAEE
L I FE A 0 FE AN 8 S U Cit s Puassdim L, O3k
WL, Coik s, Ihs, RS EFRIEIL T—m
WD) PFIZ D EVI) HEmbH D Y.
MEEER L, IREESLINEOBMIME»HEESIND. W
L, BEROFBMIMA, BEZFAN S BER, R Bt
AR S IRI o < & SRR, WLARREIZIG - CSHER ) » 2 VE
l2\W725 ) B EH D (Fig. 1). Thbid, H5M
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Fig. 1 il E i & B i oo ) > 7 SHE.
i BEIL, TN O IRME Fe MR O THIMAE 2 5 A SN, WIEIE, o THIME,
O JRMRL,  iAiE R B RE AR R BH, WU | i o TEHERY Y NEIIC N2 B 1) R
EWD L. WRHEY Z 5 ALZMERIE, BHMEIRERIZAY, BIIREEENOZE
JBiz @y, BHFIEE TIXNEBIIRIZIG - CHEAMNI I T, mAiICIZEER ) >/ E I E)E
5. R & MR, NERE, MR, <O BT IEEDIR o A E FRIE T 771

PG L T 5.

FELTBY, WEMEEEOK50% IS N DE & v H
EhHLHY. B2, ZORKIIE NTOHEET S LA
B TR SN T WS Y.

—07, BAEBEIM R & IR N, < L
THREBIIR DM F P Tl L T\ 5, RMMERIZ, HET
(AR BB & o TN BE D SRR EMIC A S O, BB
DOROMEBIZTH I TH Y, EFARIETIE, WEA~NE
BE) L TWAA, KEEER & CMEENTOET DR, W
MBI 2L E 2 onTws Y MERECE, Kidik
BEFRE e < DB TFIEL M AIMEICEBLD 2. < BT
BIREREE Il bR TEB Y, AR, < DT
LOMETAMMEICEBAL D 5. BIKEE~ND b L —H—E
ANEERTIE, BB ORI 10~15% DB BEHE~EE T 5 £ W
AHENH LY. W= A MR OKBEE ORI
S, Hl A OMIEE OB~ — 7 — BT EH OB A
RIEOEHREELET L) A CEELETH L. THEER
PR IE, Db X ICEHE) L oSEICEREL, 22Tk
LooTeg) vk e85 Y. S v /5IE, RN
OFRIESONI BT L2 FATY) 288 & L THET 5 2 L 2VRIE
SNTnW5,

MAEEPR Y >3 PEEIZ, © FORICB W CREREL B2
L9a. BEE LT, #ifkEE s JEEsRED ) o T A%
NTw2 Y, Weller 1, 7y A < —JREZOHBINIC S
W, AR ASEAIINE 22 & i < b BT HEOBY AR o> 1M A% P ek
WGERICEFE L T 2 e 23 L, i piassdsmy %
& TARHEHEDEEE S, MiEMlaoERAEE A5 L
WA XS = A AFRE L2V R BIRE LI Ly,

HEBIIROIFRIIAMIET % L IREEEA ST L, sk
REMME LV ToOEMELE E729. ZO/KER, mEN
R MNabE S & ke L, &E s il L il & v 8y o miE
FEREAOIRH DAL, ) v 5EoR BT 5. 8)
IREBEDIEIRIMET UL, ) ¥ /8% —E H o R o Fp
ERAET S5, 72, BIROEITIC LD, 5 Rk
OFEHRPT L BIN$ 2. /N RIE, sl SIS E R 0
MM PR A B AT § 2 2 & T, 4 > 87 oI
FAFREN DR HIC X 2 MENEC RO LM 2 FR L, 1A
NIEOMZERHMAAE LD THLH. 72, M7 IuA KN
MEAEClE, BEE L < S BETIEOBIIRIE PHIEIC AR 25EH
L, WESEE I oBE R ke U5 Y Ap L
AME R CERT 2 L BEREL D ® 2D, B
P T IR & 72 0 2 B A& A D880 L 72 B R0,
Jeuk L7z 8 /v L CMB RO 2 > /8— F 2 ¥ MIZBE)
L, BEBEa B mys 2. &512, MBI
OB T INb 2 &, WEIKRE &7 H 2
AR Y > /SO, INPH, B/NIAERE, 70 A
7O 3 EAEDOEB R (comorbidity) %R L 5 B HEF
THDHHHHIN\ -, INPH OFSRER K % I LT\ < 1T,
By > SRR OMEIZEETH 5.
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Lymphatic drainage of CSF and ISF from the brain: recent concept and hypothesis
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Cerebrospinal fluid (CSF) drains via the cribriform plate and nasal mucosa to cervical lymph nodes. There are no

conventional lymphatics in the brain but physiological studies have revealed a substantial and immunologically significant
lymphatic drainage from brain to cervical lymph nodes. Interstitial fluid (ISF) and solutes from brain parenchyma drain
along capillary and perivascular space of artery, and path through the skull base, then reach to the cervical lymph nodes.

CSF and ISF appear to drain by separate routes from the brain, especially in humans. However, there are

interrelationships between the two fluid compartments that become more significant when drainage of CSF or ISF is

impaired by disease processes. Vessel pulsations appear to be the driving force for the perivascular lymphatic drainage

along artery walls, and as vessels stiffen with age, amyloid peptides (Af) deposit in the drainage pathways as cerebral
amyloid angiopathy (CAA). Blockage of lymphatic drainage of ISF and solutes from the brain by CAA may result in loss

of homeostasis of the neuronal environment that may contribute to neuronal malfunction and dementia. Such failure of

perivascular drainage may associated with the pathoetiology of Alzheimer’s disease, cerebral small artery disease and
idiopathic normal pressure hydrocephalus (iNPH).

(Clin Neurol 2014;54:1187-1189)

Key words: lymphatic drainage of the brain, cerebrospinal fluid, interstitial fluid, cervical lymphnode, iINPH




