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[Abstract] Objective: The purpose of this study was todelineate the correlation between tauopa-
thy/volume and cognitive decline for different sub-fields of the hippocampal formation under different
amyloid B-protein (AB) status.Methods: 143 subjects were selected from Alzheimer’s Disease Neuroi-
maging Initiative (ADNI) project, including 87 cases in cognitive normal (CN),46 cases in mild cog-
nitive impairment (MCI),and 10 cases in mild Alzheimer’'s disease. All subjects underwent tau-PET,
amyloid-PET,and MR T, WI and T, WI scan.Cognitive decline was assessed by Alzheimer’s Disease

Assessment Scale-Cognitive (ADAS_cog).The sub-fields of the hippocampal formation were segmen-
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ted automatically using Automatic Segmentation of Hippocampal Subfields (ASHS) software, and
volumes of these sub-fields were calculated. The tau pathology was calculated using FreeSurfer soft-
ware,referenced by the grey matter of cerebellum.The relationships between tau pathology or changes
of sub-field volume and clinical assessment scores were finally analyzed.Results: Compared with amy-
loid negative group, individuals from amyloid positive group were older in age (t = —2.3692,P =
0.0192) ,with more carriers of APOE €4 (r=21.31,P =2.4e—05) ,and more severe in cognitive decline
(t=—3.5583,P=5.11e—04).However, no significant difference in education level and gender distri-
bution were found between the two groups.Severer tau pathology with amyloid positive group was
mainly in the subiculum (left:z=—2.9419,P =0.0054,right:t=—3.1079,P =0.0033) , the entorhinal
cortex (left;z=—3.8987,P =2.98e—04,right:t=—3.8369,P =3.75e—04),and para-hippocampus
(left:z=—3.5367,P=9.15e— 04 ;right:t=—4.0475,P =2.83e—04) for both left and right hippocam-
pi,while volume difference was only with CA1 region of left hippocampal formation (¢t =3.2951,P =
0.0124).For amyloid negative group,tau pathology was correlated with cognitive decline mainly in the
entorhinal cortex on both left and right CA (left:»=0.2775,P =0.0499;right:r=0.2891,P =0.0362).
No correlations were found between volume and cognitive decline for amyloid negative group.For amy-
loid positive group,volume of the hippocampal formation showed significant association with cognitive
decline for some sub-regions (left Brodmann 36 area:r = —0.3343, P =0.0355; right para-hippocam-
pus:r=—0.3317,P =0.0479) ,while more sub-fields were found with the correlation between tau pa-
thology and cognitive decline (such as left CAl:7=0.3939, P =0.0252;right para-hippocampus:r =
0.5121,P =0.0009).Conclusion: Tau pathology arises earlier than decrement of volume in the progress
of AD.Asymmetric hemispherical difference was found with volume but not with tau pathology of the
hippocampal formation. Tau pathology was found in the entorhinal cortex in the amyloid negative
group, which indicates that this region is the most vulnerable region.Tau pathology and the changes of
volume of the hippocampal formation become more severe in the amyloid positive group.
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tomography; Magnetic resonance imaging
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