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Chemical exchange saturation transfer magnetic resonance contrast agent and its imaging characteristics
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[Abstract]  Objective: To investigate some small molecular compounds with an appropriate
chemical exchange sites as magnetic resonance contrast agents and explore their CEST characteristics
and potential application value.Methods: 18 kinds of small molecular substances were selected and dis-
solved in phosphate buffered saline (PBS) to prepare phantoms.All images were performed on an Agi-
lent 7.0T MR system.An improved version of continuous wave echo planar imaging sequence was used
for the CEST imaging.All of the CEST image processing and data analyses were performed using cus-
tomwritten scripts in MATLAB. The Pearson correlation analysis method in GraphPadPrism software
was used to statistically analyze the data results.Results; Except for biotin,a series of small molecular
substances had the characteristics of CEST.The optimal chemical exchange sites of L-phenylalanine,
dopamine hydrochloride,and olsalazine sodium were at 2.65ppm, 2.6ppm, and 9.8ppm, respectively.
The CEST effects of them were positively correlated with the saturated power and negatively correla-
ted with the pH value (P<C0.05).The optimal chemical exchange sites for 4-amino-3-nitrophenol and

N-(2-Mercaptopropionyl) glycine were at 1.65ppm and — 2.5ppm, respectively, and the magnitude of
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their CEST effect is not related to the pH value.2,5-dihydroxybenzoic acid and 5-aminosalicylic acid

both had two chemical exchange sites,which were at 1.8ppm,8.5ppm,1.0ppm,and 8.0ppm,respective-

ly.Other small molecular substances,such as acrylamide (2.75ppm),L-cysteine (—2.75ppm) ,meso-2,

3-Dimercaptosuccinic acid (—2.5ppm), Hematoporphyrin (—12.5ppm) ,salicylic acid (9.3ppm),a-Cy-

clodextrin (0. 5ppm ), Hyaluronic acid (1.0ppm), Folic acid (1.8ppm), 3, 5-Dihydroxybenzamide

(1.8ppm) and Glutathione (—2.75ppm and 3.0ppm),due to the differences of molecular structure,the

CEST characteristics were different. Conclusion: From a small group of preliminarily screened candi-

dates,we demonstrated a class of small molecules with CEST effect can be used as a nonmetallic MR

contrast agent.Salicylic acid and its analogues are a very ideal candidate for exogenous CEST contrast

agents.In summary, each small molecule substance has its own unique CEST characteristics, and its

potential application value can be targeted and designed in the future.

[Key words] Magnetic resonance imaging; Contrast media; Imaging characteristics
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AR I TR &SN 2 2. B2, K
K A b 24 6 B8 K, AT LA sk B 7K 1) B 3 4 A0 D 2L
T 5 RG> F A AR 380N 19 5 , f % SN CEST
HANRTE I R | g B NIDE| S E @ R T Ol
Mg .
2. I PR ) TS AE R FH A A
M Ah kY b 2= 7 B £ 2L T — 12.5 ppm, 5§
Zhang %" % BRI 0 Bk B i whk 28 L B A Ak 2 A8
(7R T —8~—13.5 ppm WIBF S RIEAR L, 1M
AP BRR SR L 2T 3R A5 ) E Y B2 —, 2 ILEL 3R A hL
i I 2 S B bk R A A P e R R HE T S 1R AR Y I
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PRAEAR . AT 5T 1 P o Fr) 75 A 46 0 v 5k = 25 00 A
R T B . A HOAR I LA FNBIE 5T IR A, ROk
FrRERE FI ] CEST $ AR X544 P 9 1l Wi Bk =g b ok i 44
HEAT S I Bl A5 A L oK 2% Sy AR ZE L M v i 2
W7 R ROV A i it — ol B SREME . ot P b S b S A
WYy ELA PR 43 F S5 A8 W LD 5 EGR) TR IT 2 A Ik
il B BOXT iR ELA v R A ) R AR Sk 12T — Ak
YK TR, TR OL BE 2 AR R S B AT BRI H
(IR [ K G b S4B I N NN S 7/ = W S
(0 A 2w B TS IR O A L)z N A2 B
— & PR .

3. Z W B AE I I

Z Wi (dopamine, DA) J& 1 HiX #i 28 R 48 9 — Fif
JEH R4 ATTER 2B T, FFFE R DA 5K b
O3 FUE IR 22 BhAE | 24 W) R A R 2 T RE A B % )
A . SERPASIN DA FE 45 72 5 DX 7228 A6 1 B0 T 59
() L2 W L7 80 DR R s BIL TR P R A SR L &
KEEAEHMS . HAT, BN T 2 R CEST B
BB FEATI A WAR DG HIE . A S50 1 R 3 2 10 i .
A CEST R0 - b # i B i T 2.6 ppm, L pH {H N
5.6, H LA 10 mmol/L #Y DA {3845 CEST
AR R, (A5 TR WG pH {E4 5.6,
TEAESE pHEE B Z 80, f ik — b 5 Z 2 R LA
VEXT DA A7 48 1 mg e A BB A 78 A= B 2R A R kAT
CEST Wiff. MR R BRI B KRR A CEST
BRIl N B DA 3l 285 728 4k 3547 52 i W i o2 w47 Y
B 25 S oA 1 ) e 1 F 9 4 43k — o 19 % 00 L B 2
WMEEFB .

A FUB NG T R VT LA

WIAE (0.5 ppm) . & W] iT R (1.0 ppm) . it [ig
(1.8 ppm) FH T4 1) Pk 4F . T 35 45 0 s 9l A ) B2 2 0
BT RE WK EH T BEB M . 40 PRS2l 1
BRIE 235 4 TR — AL T 24 ) 5 RAR ) 2 280 3 490 oK B0k
P FH T 24 4 1] 3o 326 BHE 1) AR AR . SRR
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(15 B0 BT A 2 B 12 oK IR O ok Hh 2 R LA e R
B CEST XF Lb Rk &4 %07 8 R KT 29 1 I []
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AR Bt 5 % CEST AL 9 ¥R A B A L 2 AR 19 R WG 58 36
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REE 15 3 2 35 W R ke

gi b HA CEST Ftk i — 25 /N oy 1 4 i S — Fib
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