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T/T, Relaxation and MRI Contrast Effect of Gd Agent in Different Intracellular Forms
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Abstract: Isoniazid (INH) was coupled with Gd-DO3A to yield Gd-DO3A-INH as a small molecule MRI contrast
agent with good membrane penetration activity. Pulsed electroporation was used to introduce Gd-DO3A-INH into
the cytosol of human mesenchymal stem cells in two different forms: free Gd-DO3A-INH and Gd-DO3A-INH
nanoclusters. Cellular TEM demonstrated the formation of intracellular Gd-DO3A-INH nanoclusters. Cell
proliferation and cellular MRI demonstrated that the two different forms of Gd-DO3A-INH exerted different effect
on the longitudinal (T)) and transverse (7,) relaxations of cellular water protons. Free Gd-DO3A-INH is in favor of
acceleration of T) relaxation, and exhibits fast exocytosis. Gd-DO3A-INH nanocluster is in favor of acceleration of
T, relaxation, and exhibits a promoted cell retention time. As a result, cellular MRI exhibits a fast recovery of T
relaxation and T)-weighted signal intensity/contrast, and a delayed recovery of T, relaxation and T,-weighted

signal intensity/contrast during cell proliferation.
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Fig.1 Synthesis procedure of Gd-DO3A-INH and the structure of Gd-DOTA
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(A) U/T, and (B) 1/T, of Gd-DO3A-INH solutions as a function of Gd concentration
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B4 WIEH 6.0 mmol- L' 1Y Gd-DO3A-INH HLFE JAR L hMSCs 9 TEM K14
Fig.4 TEM images of hMSCs labeled with Gd-DO3A-INH via electroporation at 6.0 mmol- L.
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Fig.5 In vitro (A)T\- and (B) T-weighted MR images of hMSCs labeled with Gd-DO3A-INH via electroporation at 11.7 T
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(A) T)- and (B) T,-weighted MRI signal, (C) T)- and (D) T»-relaxation rates of hMSCs labeled with Gd-DOTA

and Gd-DO3A-INH via electroporation at different concentration as a function of cell proliferation time
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) Gd-DO3A-INH X 40 i 7K i 1 T, Al T, ot # kK
FIAN TR s AL . W24 Gd-DO3A-INH B T, Jinik
BN i 2 GA-DO3A-INH 44 K F1 1% 149 T, Jin 3 28 1
W, RN AL R P i Y 2 AR RDIR A Gd-
DO3A-INH 1y B2 5k % 51 8 19 MRI 38 5% 208 /Y 48
k. WA Gd-DO3A-INH 78 40 il b i K B )5 19 1%
AR5 75 1 8 b 1 A0 R T I AN
R, GA-DO3A-INH 44 K A1 % 7 41 il o ¥ B4 B fal 4< |
T, 3 5 RORFFEEMS ] A, X 64 F ML i) 48 75 7] LA
S BT X AS [R] 1z 45 9 MRT & 5257
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