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Abstract It is always a challenge to keep improving the contrast of MRI (magnetic
resonance imaging) for different tissues and organs in order to detect diseases. Contrast
agents, which can enhance the relaxation of protons in water, are usually used to
overcome such issue. Gadolinium-based complexes are the most predominantly used
contrast agents owing to its good enhancement effect on the relaxation time, but they
may be caused a serious disease called nephrogenic systemic fibrosis (NSF), so they
have a limited use in vivo. Manganese is a non-lanthanide paramagnetic metal, and
possess a good enhancement effect on the relaxation due to five unpaired electrons of
bivalent manganese. Manganese-based contrast agents include manganese salts, small
organic chelates, macromolecule chelates, oxide nanopaticles and so on. Manganese
has also play essential roles in cell biology and very low toxic in vivo, which enables
the usage with a large dose in MRI. This paper reviews the recent applications and
comments the future outlook of manganese-based contrast agents for MRI.
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Fig. 1 Manganese-enhanced imaging (MEMRI) of mouse olfactory bulb. A: Pre-infusion MnCl,, (left) sagittal image, (right) coronal image. B: Post-
infusion MnCl,, (left) sagittal image, (right) coronal image ™.
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Fig. 2 The MRI of rat brain, T1-weighted image (A, B, C), T2-weighted image (D, E, F), post- injected 15 h DTPA 47T
(A, D), post-injected 24 h, (c, f) post-injected 72 h (B, E) 2, 20
T1 1.3 mMM's* T2 1741 mM's™
MEMRI
2013  Antkowiak " MEMRI 24 h
1 (
B 2)
2.2
. (PD) (AD)
DTPA T1 (1.3 mM7's™)
MnCIl, T1 (6.9 mMs™)
DTPA
[19]
2.3
DTPA DOTA

2004  Troughton

EDTA
2009 Zhang ©
Mn-porphyrin-dextran T1
(8.9 mM7's™) Gd-DTPA (5.12 mM™'s™)
MRI
Zhang
¥12007 zZn*

http://www.chinesemri.com - 317 -



2014 5 4 Chin J Magn Reson Imaging, 2014, Vol 5, No 4

Winter &

(H-NOX)
T1
12mM*st T2
16.8 mM7's (1.4 T
37 )
MRI
3 TiWI A MnO B
MnO 8l
Fig. 3 The T1-weighted MRI of mouse brain. A: The functionalized MnO nanoparticles selectively enhanced
the breast cancer cells. B: The nonfunctionalized MnO nanoparticles enhanced both the tumor and the normal
brain tissue®. T1
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