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PET and MRI as Yardstick for Neuro-Inflammation, a Pathological Trademark of 
Multiple Sclerosis (MS)

Review Article

Jes Paul* 

Abstract
NeurologicalMaladies such as multiple sclerosis (MS) are usually discernible with neuroinflammation. Todiscover 
the neuroinflammation Positron emission tomography (PET) using translocator protein (TSPO) ligands and magnetic 
resonance imaging (MRI) are reliable. This focal point of this workis to valuate neuroinflammation in MS using TSPO-
PET with 18F-VC701, in combination with magnetic resonance imaging (MRI) methods.
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Background
Multiple sclerosis (MS), the most frequent and vulgar disabling 
neurological disease affecting approximately 2.3 million people 
globally and preceding to severe and irreversible clinical disability 
in majority cases [1]. Curative remedies for MS patients are lacking 
despite of the escalating number and potency of novel salutary 
options.Demyelination and axonal impairment, consummating in the 
development of multifocal sclerotic plaqueswhich in turn crownsthis 
chronic inflammatory disorder [2].

Neuroinflammation is elicited by the infiltration of peripheral immune 
system cells, including T cells, B lymphocytes, and macrophages 
into the CNS. This is accompanied by oligodendrocyte death, and 
axonal damage [3]. The core neuropathological physiognomy of 
MS is the focal demyelinated plaques enclosedwithin the regions 
expressing inflammatory markers and gliosis.

Lesions are sited chiefly in multiple white matter however the focal 
plaques have been described also in gray matter (GM) [4,5]. Axonal 
damage represents another pathological hallmark of MS and may 
occur independently of chronic demyelination [6].Another diseased 
sign of MS is Axonal damage that may occur independently of 
chronic demyelination [7].

Diagnosis of MS
The detection of the degrading ailment MS , is done based on 
the clinical presentation of patients and instrumental data such 
as analysis of cerebro-spinal fluid (CSF) and magnetic resonance 
imaging (MRI) [8]. Positron emission tomography (PET) facilitate in 
vivo figuring of brain inflammation in a number of neurodegenerative 
and neuro-inflammatory disorders, including MS by targeting the 
18 kDa-translocator protein (TSPO) expressed on microglial cells, 
choosing radiopharmaceuticals such as isoquinoline carboxamide 
11C-(R)-PK11195 [9-12]. Even though not fully but MS lesions 
can also be outlined using gadolinium-enhanced-T1 or T2-weighted 
MRI sequences.

Microglia activation has binary functions in MS. Either favoring 
chronic inflammation and neurodegeneration through the inflection 
of T cells andacquitting of reactive species, proteolytic enzymes, or 
other neurotoxic molecules [13,14] or by promoting re-myelination 
and oligodendrocyte differentiation [15].To rectify pathological 
and symptomatic characterization of MS thepooled use of MR and 
PET imaging typifies a matchless tool [16]. This study sanctioned 
to gain complementary outcome and to scrutinize novel diagnostic 
approaches, especially in lightof the latestprogress of the new hybrid 
PET/MRI scanners [17].

Discussion
TSPO ligands have been inuredin experimental autoimmune 
encephalomyelitis (EAE), a well-accepted animal model for MS 
is effective in highlighting neuropathological features of MS, 
inclusive ofmicroglial activation [18]. 18F-VC701-PET helps to 
detect and follow microglia activation evolution .when18F-VC701-
PET copulate with prevalent T1-gadolinium-enhanced and T2 MRI 
imaging theEAE-related impairments can be identified [19].

The typical neurological deficits shown up after Clinical evaluation 
during the later disease phase are only slight reduction of motor 
signs. But during the acute phase of disease (i.e., at 14 days) focal 
brain lesions are displayed by MRI scans. At later disease phases, 
thereperceived the appearance of demyelination, edema, or axonal 
damages even in the absence of inflammatory cell infiltration which 
are revealed by18F-VC701-PET, T1-gadolinium-enhanced and T2 
MRI imaging.

T1 and T2 MRI signals exposed different biological correlates 
inclusiveof blood-brain barrier (BBB) leakage, edema, demyelination, 
gliosis, necrosis, or peripheral inflammatory cell infiltration [20]. 
The appearance of leakage in endothelial BBB is considered as 
a alternate buoy of peripheral cell infiltration into the brain and 
representative of active lesionswhich is indicated by gadolinium 
enhancement in T1-weighted MRI images. During relapse or in 
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progressive MS patientshypointense lesions, so-called black holes 
are seen [21]. The microglial cells have the potential independent 
role and TSPO-PET have the potential diagnostic power in MS 
[22,23]. In MS patients neurotoxic molecules released by activated 
immune cells might interfere with synaptic plasticity leading to 
cognitive dysfunctions. In short to track treatment effects, active 
inflammation from axonal damage in critical regions implicated in 
cognitive processes areexceptionally germane.

Conclusion
To summarize the combined use of TSPO-PET and MRI 
catercorrespondingaverment on the ongoing disease process, thus 
portraying an fascinating new gadget to inquire neuronal damage 
and neuroinflammation at preclinical levels.

In a nutshell, thisstudy showcases that 18F-VC701 allot to gauge the 
presence of activated immune system cells in the brain and spinal 
cord of EAE mice. MoreoverThe TSPO-PET and MRI provide 
complementary knowledge also in preclinical model of MS and 
their consolidated use picturize a vital tool to better characterize 
the complex pathophysiology of MS.

References
1. Browne P, Chandraratna D, Angood C, Tremlett H, Baker C, 

et al. (2014) Atlas of multiple sclerosis 2013: a growing global 
problem with widespread inequity. Neurology 83: 1022-1024. 

2. Schneider A, Araujo GW, Trajkovic K, Herrmann MM, Merkler 
D, et al. (2004) Hyperphosphorylation and aggregation of tau 
in experimental autoimmune encephalomyelitis. J Biol Chem 
279: 55833-55839. 

3. Trivedi A, Olivas AD, Noble-Haeusslein LJ (2006) Inflammation 
and spinal cord injury: infiltrating leukocytes as determinants 
of injury and repair processes. ClinNeurosci Res. 6: 283-292. 

4. Rasmussen S, Parsons AJ, Bassett S, Christensen MJ, Hume 
DE, et al. (2007) High nitrogen supply and carbohydrate 
content reduce fungal endophyte and alkaloid concentration 
in Loliumperenne. New Phytol 173: 787-797. 

5. Coombs BD, Best A, Brown MS, Miller DE, Corboy J, et 
al. Multiple sclerosis pathology in the normal and abnormal 
appearing white matter of the corpus callosum by diffusion 
tensor imaging. MultScler 10: 392-397. 

6. Calabrese M, Favaretto A, Martini V, Gallo P (2013) Grey 
matter lesions in MS: from histology to clinical implications. 
Prion 7: 20-27. 

7. Haines JD, Inglese M, Casaccia P (2011) Axonal damage in 
multiple sclerosis. Mt Sinai J Med 78: 231-243. 

8. Habek M, Adamec I, Barun B, Crnosija L, Gabelic T, et al. 
(2017) Clinical neurophysiology of multiple sclerosis. AdvExp 
Med Biol 958: 129-139.

9. Politis M, Piccini P (2012) Positron emission tomography 
imaging in neurological disorders. J Neurol 259: 1769-1780.

10. Banati RB, Newcombe J, Gunn RN, Cagnin A, Turkheimer F, et 
al. (2000) The peripheral benzodiazepine binding site in the brain 
in multiple sclerosis: quantitative in vivo imaging of microglia 
as a measure of disease activity. Brain 123: 2321-2337.

11. Papadopoulos V, Lecanu L (2009) Translocator protein (18 
kDa) TSPO: an emerging therapeutic target in neurotrauma. 
Exp Neurol 219: 53-57.

12. Jacobs AH, Tavitian B (2012) Noninvasive molecular imaging 
of neuroinflammation. J Cereb Blood Flow Metab 32: 1393-
1415.

13. Correale J (2014) The role of microglial activation in disease 
progression. MultScler 20: 1288-1295.

14. Lovelace MD, Varney B, Sundaram G, Franco NF, Ng ML, 
et al. (2016) Current evidence for a role of the kynurenine 
pathway of tryptophan metabolism in multiple sclerosis. Front 
Immunol 7: 246.

15. Piccio L, Buonsanti C, Mariani M, Cella M, Gilfillan S, et 
al. (2007) Blockade of TREM-2 exacerbates experimental 
autoimmune encephalomyelitis. Eur J Immunol 37: 1290-1301.

16. FariaDde P, Copray S, Buchpiguel C, Dierckx R, de Vries E (2014) 
PET imaging in multiple sclerosis. J NeuroImmunePharmacol 
9: 468-482.

17. Rosenkrantz AB, Friedman K, Chandarana H, Melsaether A, 
Moy L, et al. (2016) Current status of hybrid PET/MRI in 
oncologic imaging. Am J Roentgenol 206: 162-172. 

18. Miller SD, Karpus WJ, Davidson TS (2010) Experimental 
autoimmune encephalomyelitis in the mouse. 
CurrProtocImmunol Chapter 15: Unit 15–Unit 11. 

19. Sara Belloli, Zanotti L, Murtaj V, Mazzon C, Di Grigoli G, et 
al. 18F-VC701-PET and MRI in the in vivo neuroinflammation 
assessment of a mouse model of multiple sclerosis J 
Neuroinflammation 15: 33. 

20. Filippi M, Rocca MA, Ciccarelli O, De Stefano N, Evangelou N, 
et al. (2016) MRI criteria for the diagnosis of multiple sclerosis: 
MAGNIMS consensus guidelines. Lancet Neurol 15: 292-303. 

21. Giannetti P, Politis M, Su P, Turkheimer F, Malik O, et al. 
(2014) Microglia activation in multiple sclerosis black holes 
predicts outcome in progressive patients: an in vivo [(11)C]
(R)-PK11195-PET pilot study. Neurobiol Dis 65: 203-210. 

22. Giannetti P, Politis M, Su P, Turkheimer FE, Malik O, et al. 
(2015) Increased PK11195-PET binding in normal-appearing 
white matter in clinically isolated syndrome. Brain 138: 110-
119. 

23. Rissanen E, Tuisku J, Rokka J, Paavilainen T, Parkkola R, et al. 
(2014) In vivo detection of diffuse inflammation in secondary 
progressive multiple sclerosis using PET imaging and the 
radioligand (1)(1)C-PK11195. J Nucl Med 55: 939-944. 

Volume 3 | Issue 4 | 2 of  2

Copyright: ©2018 Jes Paul. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.


