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The measurement of pathologically low lfevels of tissue pO; is an important diagnostic goal for determining the
prognosis of many clinically important diseases including cardiovascular insufficiency, stroke and cancer. The target
tissues nowaday have mostly been tumors or the myocardium, with less attention centered on the brain.
Radiolabelled nitroimidazole or derivatives may be useful in identifying the hypoxic cells in cerebrovascular disease
of fraumatic brain injury, and hyposic-ischemic encephalopathy. In acute stroke, the target of therapy is the
severely hypoxic but salvageable tissue. BEMISO PET and ®™Tc-EC-metronidazole SPECT in patients with acute
ischemic stroke identified hypoxic tissues and ischemic penumbra, and predicted its outcome. A study using
PHAZA in patient with closed head injury detected the hypoxic tissues after head injury. Up till now these
radiopharmaceuticals have drawbacks due to its relatively low concentration with hypoxic tissues associated
with/without low blood-brain barrier permeability and the necessity to wait a long time to achieve acceptable
target to background ratios for imaging in acute ischemic stroke. It is needed to develop new hypoxic marker
exhibiting more rapid localization in the hypoxic region in the brain. And then, the hypoxic brain imaging with
imidazoles or non-imidazoles may be very useful in detecting the hypoxic tissues, determining therapeutic
strategies and developing therapeutic drugs in several neurological disease, especially, in acute ischemic stroke.
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Fig. 1. Chemical Structures of Pharmacologically Active Nitroimidazoles, Nitroimidzole

Nucleosides and Analogs.
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Table 1. Clinical Studies with Hypoxic Agents in Neurological Disease

Time from symptom to Acquisition time

Authors Year Patients Disease Tracer injection (doses) affer injection
Read et ol 1998 16 AIS BEFMISO et > 2 hours
24-43 hours
. 24) 18
Hirano et al 1999 6 ICH F-FMISO (005 mCl/kg) > 2 hours
t
Vinjamuri et af”® 1999 1 T8I BiAzZA (? 8??\28'2;) 56 hours
451 hours,
Read et al'® 2000 24 AIS BEEMISO 0o i) 2-4 hours
Markus et af? 2002 12 AlS PEEMISO 005 MCi/ka) 2 hours
614
song et al® 2003 8 AIS, PMTC-EC-MN (110 ‘ﬁ;’gg) 2 hours
h
Markus et ai” 2003 19 AIS PF-EMISO 00k e 2 hours
<48 h
Markus et 2004 3 AIS BEEMISO AL 2 hours
48 h
Falcao et ol 2004 27 AIS PEEMISO 008 ) 2 hours
Markus et of 2004 3 AIS BEEMISO 00 e 2 hours
AlS, acute ischemic stroke; TBl, Traumngfic brain injury; ICH, intracerebral hemorrhage; FMISO, fluoromisoimidazole; EC-MN,
ethylenedicysteine metronidazole; IAZA, Bl.iodoazomycin arabinoside; n.a, not available
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Fig. 2. Two patients demonstrated large infarction areas on DW MRl and "™c-ECD brain
SPECT. Patient 7 (A) showed an area of good uptake of FMTc-EC-MN (white arrow) and had
a 1-month NIHSS score of 1, despite the presence of an old infarction in the right parietal lobe

(arrowhead) that showed no up’roke of

Y"c-EC-MN. Patient 5 (B). on the other hand,

showed an oreo of poor uptake of PMIC-EC-MN (white arrow) and had a 1-month NIHSS
score of 15, P™c-EC-MN indicated “™Tc-ethylenedicysteine-metronidazole.
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