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Abstract The early diagnosis and treatment is very important for patients with Alzheimer’s Disease (AD), which can be progressed from
Mild Cognitive Impairment (MCI). The aims of this study include: (1) to determine the localization and the load of the beta—amyloid
protein in the brains of MCI patients in vivo using "C—PIB PET dynamic imaging; (2) to evaluate the clinical value of "C-PIB PET
imaging in MCI. 21 subjects, which were divided into three groups: 8 patients with MCI, 6 with AD, and 7 as Health Control (HC). All
patients underwent sequential emission PET scans of brain after "C —PIB administration. All "C -PIB PET images were visually
interpreted and analyzed by the Region of Interest (ROI) method. The attenuation—corrected PET images were semi—quantitatively
analyzed using Standardized Uptake Value (SUV). Dynamic SUV data and curves were obtained as a function of time from 0 to 55

minutes of post—injection time. The ratio of radioactivity clearance and ratio of SUV of targeted brain regions vs cerebellum at 45min
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were calculated for statistical analysis. The dynamic images show that ""C-PIB passes cross the blood —brain barrier very rapidly, and

clears rapidly in healthy brain. The results of applying the visual and ROI method indicate that AD patients typically show marked

retention of "C—PIB in related cortex where a large amount of amyloid is deposited. In MCI patients, the PET image of some patients are

HC-like, and others are AD-like. Therefore, the MCI patients can be divided into 2 groups (HC-like group and AD-like group) for

analysis, and the visual interpretations are consistent with the statistical analysis results. There are no significant difference observed in

the data between HC-like group and HC group, and between AD-like group and AD group, respectively. It is concluded that "C-PIB

PET imaging can provide reliable quantitative information about beta—amyloid protein in living AD and MCI patients, and ""C-PIB PET

imaging is a promising method to evaluate the prognosis of MCI.
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Fig. 2 Brain dynamic images of three groups

1 3 5~45min
Table1 Comparison of clearance ratio of 5~45min between three groups

HC vs AD HC vs MCI-1 HC vs MCI-2 AD vs MCI-1 AD vs MCI-2
l P l P l P l P l P
5.538 0.000* 0.266 0.801 3.645 0.008* 3514 0.005%* 1.878 0.102
5.013 0.000* 0.365 0.729 3.610 0.009* 2.988 0.009* 2.581 0.036*
6.077 0.000* 2.265 0.108 3.815 0.007* 3476 0.004* 1.622 0.149
4.310 0.001* 1.090 0.325 3.629 0.008* 2.822 0.067 2.689 0.031*
5.920 0.000* 0.394 0.710 4.450 0.003* 2.677 0.070 1.496 0.179
3.056 0.011* 2.353 0.065 6.589 0.003* 1.665 0.194 0.549 0.600
3.903 0.003* 1.910 0.114 2.513 0.040* 2.513 0.009%* 2.165 0.066
3.694 0.004* 1.667 0.157 3931 0.006* 1.772 0.174 0.272 0.794
1.171 0.266 1.954 0.108 1.976 0.089 1.286 0.289 2.697 0.062
1.682 0.120 0.681 0.526 1.527 0.170 0.238 0.827 1.049 0.329
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Note: *, difference with statistical significance.

2 3 45min /
Table 2 Comparison of brain regions/cerebellum ratio of 45min between three groups

HC vs AD HC vs MCI-1 HC vs MCI-2 AD vs MCI-1 AD vs MCI-2

t P t P t P t P t P
7.089 0.000* 0.837 0.441 3.381 0.012* 8.066 0.004* 1.554 0.164
7.282 0.000* 0.462 0.664 3.068 0.018* 7.072 0.005* 0912 0.391
6.752 0.000* 0.991 0.367 2.794 0.026* 1231 0.001* 1.353 0.218
4.055 0.002* 0.313 0.766 1.861 0.105 3.407 0.042* 0.942 0.377
5.144 0.000* 0.863 0.427 2.568 0.037* 10.86 0.002* 0.461 0.658
1.722 0.113 2.606 0.053 1.437 0.194 4.408 0.022* 1.171 0.279
4.460 0.003* 0.224 0.831 2479 0.040* 4.026 0.028* 1.522 0.171
5.246 0.000* 0.489 0.645 2.509 0.040* 5.891 0.009* 0.327 0.752
1.778 0.103 1.530 0.186 2.139 0.069 1.188 0.320 2.697 0.058
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Note: *, difference with statistical significance.
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