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I ntroduction

MRI hasbecome auseful tool for the diagnosis of sroke. Especialy diffusion weighted imaging (DWI) has become recognized as aval uable method
to detect early ischemic damage. For the measurement of local cerebra blood flow (LCBF) by MRI, the severd techniques has been evauated, such
asthe perfusion method (PWI) using Gd or iron contrast agent or the endogenous arteria spin labeling technique. Furthermore, anumber of methods
using astable isotope of oxygen (V'0) asaMRI contrast agent have also been reported, and, generaly, two main method has been examined, oneiis
proton detection technique based on the T, shortening effect of 'O (1-3), the other is O direct detection technique (4). The former technique would
have an advantagefor itshigher spatia resolution and its higher availahility to conventiona MRI equipment. Using thistechnique, it hasshownthet T,
of brain isshortened and the stroke areais distinguished using MCA occlusion animal mode after i.v. injection of H,™O (1), and dlso that theincresse
of LCBF can beimaged by CO, inhdationinnorma cat (3).

It has not been shown however that the LCBF measurement by H,™O using MRI gjives appropriate LCBF val ues compared to other methods. To
corfirm this, the comparison of LCBF between H,"O MRI and H,™0 PET was parformed with same imaging protocol in dogs which the blood
circulation hemodynamics were carefully controlled.

Materialsand Methods

Animals. Beagle dogs, weighing 5kg, were anesthetized with 1-2 % haothanein mixed gas (N,O : O, = 3t04 : 1); after trached intubation, they were
paralyzed with pancronium, and were mechanically ventilated with an animal ventilator. A catheter wasinserted into femora vein for H, O injection,
and another catheter wasintroduced into femora artery for blood sampling. Blood pressure, heart rate, oxygen saturation rate, blood pH, PaCO,, PaO,,
and end tidal CO, concentration were monitored. PaCO, was controlled to 20, 30, 40, 60 mmHg by 2-4 % CO, inhadation or hypervertilation in order
to obtain different CBF level. Aninjection of H,""O or H,"0 was done after al the reading of above monitoring had become stable.

MRI: Imaging was performed on 3T MRI (Generd Electric, Milwaukee, WI) using a sandard quadrature heed coil. MRI was performed using fast
spin echo (FSE; TR/TE=3000/120ms, ETL=64, number of dices=5, dice thickness=4mm, BW=31.25kHz| |FOV=160%160mm, matrix=256x128,
scan time=15sec). H,O (40atm%, 2mlL/kg) wasinjected &t aconstant speed for 40 seconds. MRI images were acquired a pre and post injection for
every 15 sscfor 5 min and for every 1 minute thereafter up to 20 min post injection. Arterial blood was sampled with time during theimaging and O
concentration in arteria blood was messured by NM R spectrometer (Unity plus 500, Varianinc. PAoAlto, CA)

PET; Images were obtained using animal PET (SHR-7700; Hamamatsu Photonics K. K., Japan). H;0 (23mCi/15mL) was injected as same asthe
procedure ss MRI. PET images were acquired from immediately after the injection for every 10 sec for 3 min and theregfter for every 30 secupto 5
min post injection. Arteria blood was sampled with time during the imaging, and the radioactivity was messured.

CBF andysis The MR signdl intensity changesin the brain were converted to the H,""O concenttration images according to the method by Arai (3),
and CBF map was cal culated by the L ook-up Table method from the arteria input. CBF map from PET imageswasaso caculated by same manner.
Region of interest analysis was performed a severa areasin both CBF mapsby MRI and PET.

Results

The representative images of H,"’O MRI and H,°0 PET have shown in Fig.1. LCBF map by H," O MRI was acquired with much higher spatial
resolution. The LCBF valueby H,"OMRI wasamost equivaent to the one by H,0 PET, and showed quite good lineerity to the PaCO, change, i .
from lower CBFto higher CBF range, asshown in Hg.2.

Discusson

Above results proved that H,*’O MRI using present protocol could provide appropriate L CBF messurement, and that its LCBF valueiscomparableto
the one by H,0 PET among the wide range of LCBF. This suggeststhat H,"O MRI using widespread MRI equipments could be agood dternative
of H,0 PET, which is highly specidlized equipment. Though the high cost of production of H,'O is only problem of this technique, this study
strongly suggeststhat H,""O asaMRI contrast agent isready to available for accurate LCBF messurement in stroke patients,
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