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[Abstract] The glymphatic system is a breakthrough discovery in the field
of neuroscience. Exactly it is a cerebrospinal fluid-interstitial fluid exchange
system dependents on aquaporin-4 polarized in astrocyte end feet. In this
review, we summarize what the magnetic resonance imaging contributed
to the research progress of the human glymphatic system, and introduce
the potential of chemical exchange saturation transfer (CEST) molecular
imaging technology in this field.
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R UREERIRSERFERPNARHBRHETEEER, BEENARH

FHEEAEX—FHARPIEN, SERRETBMRIESSHE RGH

EASNEENRART, HERREZEREY. Bo%
BNEFERFR. FABIFNRINNPREZRGEHA
FREESARENNHEEE. Eib, $38XMMAHE ™
YZBEI AHEEHENERX—BE, KPUR-—E&ZY
o EBIUMUTLN S EEREMERFH LK IMMAE X

R,

1 XMEBERS

L1 HEBRENZASHR 20124, IiffE RN RER
FIEST RN R/ N RERE AR, (ERINE F A EMESL
BSOS, & Tk o B T B A B G 5 R A Th Bk 5% 18] PR 3 N B SE
B, RINREREEGERSESERRY, #—FabrEK
WiEEH4(Aquaporin 4, AQP4)EABRE LI LR KRIEH
MUREREERS, “EFEREERLDTT0%. FE,
iffZE S Rl A M RIEM 12 B B (B-amyloid, AB)ENDNERL
WK, RIMABRT M ERME BIRFERER. XS5INEHER
S EBHEMINEE, BELHZAERERSE, ETEELXR
&1,

B & (cerebrospinal fluid, CSF)AARKRETIXNE
SNEHEKETHNEARERILEF K RARLE EFIAQP4
NEMNNER, MEEMERACSFSAL K (interstitial
fluid, ISF)H#ITRIBERYRMLETY, REUBKRHE
TR E ERBKEY I E B F 8 PR H 7 K. LA RS IERR,
EHBRAEFEEMMPRBERATEHRELLH™
Y, SNRAMAR. tauEH. ARE, XAEESEFKRRAR
KRERANLD20nmE X, B, XRERAEETHF
ERERE",

1.2 #XHEBRANIIAEET XHCERNENEBATS
ZHENEZRT M. MEKMIRKSE MR =R CSFR R R
THRENEBRANEETZMAR. XMERRoHEFECSF-
|SFSERR AT R (& S PR R I B N el i B AR, Iliff
S REMFA T, 045 0BBIHEXNERSE
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TR, SERECSPREFANNARSR, HR, 4
FINBZEEH TN, RS BKIERNIEHIL N BN
TR ER T N AR R KBS S0, (EENBIRB IR AR,
KiviniemiZs® & 1,0 B /8 #A 48 3% BBk ah 14 61 SR 9E BhBK B Bl CSF
MWillisFBOBARRSNRE, XMARERE T ERAE
HAAE X O BKEh 1 (E 1S B2 BX A BEICSFAOME B, LUR SRIESTR
K MEEMIRHEEB AN, KyrtsosE HREM,
TR B L BB A SR CSF-ISF R B Z R, TR
1S BRI ST R AR, JuZ'" & 0 PR 22 14 B B R O 2T
(B4 A E RS CSFRMARKTFRES AT,

&b, XHBRANESIZHEBRTET, Xt
IBREM AR IRIS S F IS E R4 CSF-ISFRARIA R
REHEYER, NS5 T &MIESREAKRBENEE.

2 BHRERZESHRBLARAKRNXRA

EHMARAKRE, XREBEKES U THEFQIEERREFH
IR% 82 (alzheimer's Disease, AD). &K, /OB X
% BERFE. lGERIRGRNHRRXE XY, AD2htauflARE
B, MR, ABRERENtauEENSEHRBRILETE
BN R B ET AR GLTHRLBNRMEE, SX
WMAESRBNMEASHSARS| LY. BIZHEERT TS
BE®, EMBRZNRGA SR EEYARERZTHE
ERERAZ—, PengZE® R MEEAD/NRMCSFRAARBE
SRS, ISFHERNERERASHARAR, BRTH
HERANRES TN, MGG RESHMIING, SH
tauE AR EBRIREIMISF, CSFh, MIEZEMEHB RS
hEeREE", aMEmE R R GME FERmTT S ™E
RELSHBRAINE, GaberelZ "By E3EMRITE B
14 R KRS B ik P A T Bt A B FhiE SR T L H 4536, Raz
£ RICTI R I AS B AR B IR 7 B EE 7 9h
%, HEERSEDBFMERT, XKRPAEGR M 4B
EINT XEREDRANIEE. SEERE, XHERLESHIR
W2 RATFIEF AR ——1¥ R,

REREE, XHRERKSESPRAKHEFEX, BEY
BB RS R E S MEARAERNERERERTRME
HER, HRBREHRNINH,

3 MRIZERZEMHBRANARER
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W F B R (two-photon microscopy), X—ARHIK S
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BUAFERBARVER T ARE RN ARG BTFZE
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FERFIS, MRIBGNNTLLETLURE S E S R &F I
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MRIFEENENE S AR N ERE BRI EFZRE
FEAFETRNN, AESEANEEATAKMR. RiiTaoka
8-
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WAARFEZREFZGFER
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2009 FERBANFREEET
BHER, FEEFSBNFEED
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FRE) FE. (HEIRME)
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EE. UE—TEHARBTHREEZR R =FRIM. | RERE
P =FRI,

ZMSETENETEHBRANMRIER, ME2FT.

20134, Iliff EAKREPESNIRMEES G, B
AT aR IR AL 1R (dynamic contrast- enhanced MRI,
DCE-MRI)MER A FAACSF-ISFRIZH, FFEIEKEME R
MANF UM H LI D FARNEIAICSF-ISFR R, [FET,
JHETMRIFVSERS MBS A, FARFMRREMERRIR DX
HAMTRBEUREIN, L5, AIFADCE-MRIEX —L
8 3 MR TN 11 B HRIECSF-ISFRIH, AbsintaZ ™7z
201 7TEF FELRER (gadobutrol) FlEL Bk 4 2 (gadofosveset)
AL ESENNARUENR, RASDPHERIDKAMT:-
MPRAGEF%!(magnetization prepared rapid acquisition of
gradient echoes). BFRT.-FLAIR(limited T>-weighted fluid
attenuation inversion recovery). Ti 2RI ARKNT1-SPACER
FIFMRIEFIESE T AR R KX EAREENET. X
AN RAREEIERNERNRRREM T Tk,

Gaberel "4/ N4k AT 51 DOTA-Gd/S, FIDCE-MRI
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r, RMBFEAMBRANVRSHENFIIBESTEEXR
H, HEREHENEMALVRSITHHBURAKREEELE
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impairment)#173T-T.WIHeZE, BizHAHBEMatlabi&itHE
FIEEREF BRFIMMREGHT ANME AREER, &I
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BAMRITERREME RFFEFE L o) b 2 ThEE
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HERIEIBIAEE (chemical exchange saturation
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LB (WEE. A58k, NE. N DonahueZ™ (&8
BERZRF (amide proton transfer, APT){(ZE3HIAFNFETE K
MRIF AR AL BR B E M BB R, HXTERER BT
T2, RUMRIFEAMCESTH AR BER T LILREEEN
HEINEERERS, BCESTRAEMEE. ChenZ ™ BUEAIEM
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B2 Bair B IRREEIRF I EN KLY, XBREXFR
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