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Chemical Exchange Saturation Transfer (CEST)
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Chemical Exchange Saturation Transfer
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CEST
Chemical exchange
Mobile molecules with long T2
Specific in frequency
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CESTEMT
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Chemical exchange
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Endogenous (NE %)
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SHETECESTA A—D G

Diamagnetic CEST (DiaCEST)
lopamidol, glucoseZi &
Paramagnetic CEST (ParaCEST)

Eu, Tb, Yb 7Gx EZXF D& = &l



DiaCEST contrast agent
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GlucoCEST

CESTA A—2 T 12k Bglucose X D ER1E

Narmow
bandwidth
b saturafion pulse

Walker-Samuel et al. Nat Med 2013




ParaCEST contrast agent
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Relative Intensity

ParaCEST contrast agent
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Takayama Y, et al. Magn Reson Med Sci 2012
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CESTAA—I04

NH %
Amide proton transfer (APT) 3.5 ppm
Glycogen (glyco CEST) 0.5-1.5 ppm
Glycosaminoglycan (gag CEST) 0.9-1.9 ppm
Glutamate (gluCEST) 3.0 ppm

Myo-inositol (MI CEST) 0.6 ppm
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APTAA—24 tjgee7akall

3T clinical scanner with parallel transmission
8-channel coil

Pulse strength = 2 uT, length = 0.5, 1, 2 sec
25 offset frequencies (-6 .. 6 ppm)

Turbo spin-echo with driven equilibrium

TR/TE = 5000/6 ms, FOV = 230x230 mm, Matrix = 128x128
Resolution = 1.8x1.8x5 mm?3

Imagingtime =2 min 10 s



% PRIt A - Oncology
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Glioma : EMEE & OMEE

Zhou J et al. MRM 2008
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APT Imaging of Gliomas

Glioblastoma (Grade V)

MTRasym



APT Imaging of Gliomas

/-spectra

High Grade Glioma Normal White Matter
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APT Imaging of Gliomas
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APT vs. Histological Grade
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APT vs. Histological Grade

P <0.001
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APT vs. Ki-67 Labeling Index
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Early response to chemotherapy
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Sagiyama K, et al. PNAS 2014



Tumor recurrence vs. Radiation necrosis

Post Cyber-knife therapy
for metastasis

Recurrent GBM




APTA A= DBIRM

SessionfBl CO B4
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APTA A= OBIRMG

v 3 fE] vy a3 AN

R?2=0.91 R?2=0.96
P <0.0001 P <0.0001
Y = 0.88X+0.48 Y =0.96X+0.00

Rescan 2

ICC =0.95




Uterine tumors: SqCC vs. EMCA

Takayamay, et al. ISMRM2013
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Rectal cancer: D {LEIC &k D 1E L)

= MEEBAL (n=4) LA (n=11)
0.43+0.36 2.95+1.14

Nishie A, et al. JISMRM2013 0% T 5



FaERIGE — pHAA—D VT

CEST(APT) W EIEpHIZIKFT S

le mmm Proton exchange rate‘— -

k [amide proton] [1_e-R1WTsat ]

APTR = 5501 - R

K: proton exchange rate
[amide proton]. concentration of

k = kbase = 10QpPH-pKw amide proton
Riw: R1 of water
~ 5 57 x 10QpH-6.4 [H20]: concentration of water

Tsat; saturation time

Zhou J, et al. Nat Med 2003



FaERIGE — pHAA—D VT

Zhou J, et al. Nat Med 2003
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DWI APTR* MTRasym

Tee YK, et al. NMR Biomed 2014
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67yo F Right MCA, 10 hrs after onset
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Glutamate (GIUCEST)
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Cai K, et al., Nat Med 2012



GIUCEST
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AD model (APP-PS1)
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Haris M, et al. NMR Biomed 2013



Glycosaminoglycans (gagCEST)

AVRAAFUREGE BEEEE  (-OH)
0.9-1.9 ppm
3T << 7T (human) DR &

gagCEST maps (%)

Subject 1 Subject 2

Singh A, et al. MRM 2012
Schmitt B, et al. Radiolgy 2012




GlucoCEST

CESTA A—2 T 12k Bglucose X D ER1E

Narmow
bandwidth
b saturafion pulse

Walker-Samuel et al. Nat Med 2013




CESTAA—D T FEH

METBEZRET ADMRAFAA—T T &

APTAA—D LT DIKEEICHEITH5BE AN
BRSMMI7EY D DH 5

pHA A—T 2% | Glutamate. Glucosef{ %%
EMNIRERIT




BEAMNLHBENFRTLT-



