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1. 71&edy
Az e B(H20)9 protone Bl AHKFZYA &3 ol< free water
proton®} At ¥AF(macromolecule) (dl: Al ¥ 9, & HMIAHE duid $5)9
B EolA & $Fo]A] R restricted water proton(hydration layer
proton)2 8 IA vE 4 Utk A A proton®] Fourier spectrum& B free
water proton& large amplitude$} narrow linewidth(20 Hz W& 71A o
restricted water proton< small amplitude®} broad linewidth(>10,000 Hz)&
ZFRATHZE 1). mobile free water protong excite A7 narrow peak® RF
pulse® F7] Aol restricted water proton® immobile macromolecular proton
7+ excite Al 7] broad band®] low power RF(water proton9] frequency
peak2 28 5-20 kHz B3 off-center RF, o] & MT pulse &1 IhHE
™  macromolecular proton®] saturation ¥t} ©] saturated macromolecular
proton¥ restricted water proton Alololl, E3¥F restricted water proton® free
water proton A}¢]9l chemical exchange®} dipolar cross relaxation®] 4§ 7]
o]l2 Q3] magnetization®] ¥ (exchange)o] o] E AloldlA dojutmi(2qg 2),
A} o2 free water proton®] magnetization©] %L’f.%}ﬂ] g2 (¥ 1.
o) ¥ el free water peak® RF pulse® Fo] J94& AW off-center
RFE& FXA 2< conventional imagedlA Bt} AF7 74 E o] velbdr)
o8 § AlF AT magnetization transfer(MT) effect W& o], zZtZ A ric}
MT effect®] F=7} ©+&0 o] A& magnetization transfer ratio (MTR) @i
ot AEHRAY A=rt S48 MTR o] & Aol
MTRE o&3 o] 3.
4 MTR = (Mo - Ms)/Mo x 100
Mo: MT pulse® & Fol @& F4oA &3 239 A=

Ms: MT pulsel® A ¥31 42 PN FHF 39 WA=
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77 ) FIG. | Schematic of the saturation transfer experiment con-
h ducted between protons with restricted motion (H,) and bulk
walter (Hy). The top panel presents the individual line shapes of

H, and H;. The middie panel presents both of the populations

together as observed in biological tissues. The bottom panel

shows the predicted result if H, and H; are exchanging magne-
tization: a decrease in the H, signal.
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FIG. 2,Schematic of magnetic interac-
tions of water and macromolecular pro-
tons.
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o]& § MT effect + hydrophilic surface® 7}3 AR AEA(H: G 3,
2%, myelin $)AA 713 ZA Aot HoAx= WA MTRe| 48-50%
F=2 JHF 3z NP MTRE 42-44%°lth. W H ] myeline] & #7|
w Zolt}. watd MT T17ZZ2GA9A 9 cortical gray matter, putamen,
globus pallidus, caudate nucleus, periaqueductal gray matter, pulvinar,
substantia nigra & Aoz AR ¢ IAIZFEE Yehd
5P B0 35, 3F FAAs AdEAEZH] gleng MTHA
Adojutx] gett. AWMZE L F2 medium- E£+ long-chain triglycerides2 Al
A o] obm Bxate]l =7]9) mobility7t 4 Axoln T2: ol @&
AEARTE 7] gEo MT effect7t & “AREAER"A AFHA g2
MTR& 5%°]3t2 wn|3ir}. wekx CSFS AHx 3L 143
T23Z2F4AM R MT T23 2940 o 2433 =2 vepdeh

2. 4488

1). MR @#x9<

3-D TOF MR d3#Xxg & o]8&3lH MT effect= background stationary
tissued| 9t U oj}A background? signale] 4322 flowing blood 2}t
stationary tissue A}o] ¢} contr_ast7} FoLA small vesselo] B & HolA "t}
He MR @89 <dE routine®E MT pulseZt AM&E T}

2). gadolinium-enhanced T1742 9%

gadolinium-enhanced T17 2G4 dA MTE& o83, ZFF7}o] HA &=
ZHZAL MT effectdl o8l A3ZE7} RolAEe wdlel, 29573 29E
A& aLe] 33 A-gol A FYF HA ot 2 NFFEr AL wolA A
BA HER XYFAEHE 724 2YFAHA F& FHEF A9
AZ7ZEe] Aol FIIAAA FHAH] =& 34 B § AfAl
9] 8}o] i &3 (chroid plexus), 7% (dural sinus), 9 (veins), %7 (pineal

gland), 3l (pituitary gland) 59 A4 ZFTFZEEH YA H99
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Z9Z%ol B} yesAch

YR AFAE 3, 2YFH FHAA EF 83F(0.lmmol/kg) el
ZGAE AHET MT 942 3 &9 29AE FUT AR AI4a 2L
Az gz & Jetdoix 3, ¥ ¥WddA 4A routinel &
gadolinium-enhanced T173Z Y%A MT& AH8-¥o. 22y €29
Yoz T AT7AESY A} To] MT FAdA MY F& UxE§
UJeEh A= £33

3. grxig

multiple sclerosis, optic neuritis, wallerian degeneration & °l4] demyelination
9] Y= & o3t AY, demyelination®} edema® TH3HEU o] o] &71X7}
At & YA HZF A myelin(AHERD) lossell & R FF o] &
7t T2 ZF4A 25 TAZZER JehA A2 FHEZR gho
MT pulse& 7}3tA & 4743 MT pulseg 7}3 Fol & 4L ©| 8314
FHG Gl MTRE &3 E5-22 99 FF297 wE 80 717
myelin loss7} A% #9< MTRo| 7 93 £F8 = demyelination©] & o]
AtiE o2 MTRo| htet A dch £8 hE4A83 83 MRIFIA
AAYE Holv WAE AT AU H3 ¥ MTRE Ette B1vt
At o]ALE REMREFANA HHEHA ¢he VAT MTIFNA JGeERY
F T Aoe AL A,

oz & PG AA A FYASA ol &HA Fn PFAT Wol ol&dH.

4). 71

FY4, Y TAME MT image®d ¥o] W Y42 A9 contrast& =olAY
W gz e MTRE 739 JdE&E& FAAII= 4Tl ol &drh
broad band off-center low power RF& & ¥ ¥+ MT imagec # Aol A
ZF+£ power deposition®] ®ol TAF N A @ £ 222 AR A
H o] &7tX7t 2o
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