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帕金森病（Parkinson disease, PD）是最常见的神经退

行性疾病之一，对快速老龄化社会中的老年人的生活质量产

生严重影响。抑郁是PD的显著非运动症状，可出现在PD的

各个阶段，增加家庭负担。目前对PD伴抑郁生理基础的研究

仍在进行阶段，对其神经生物学变化的探究有助于确定对PD

伴抑郁患者进一步的干预措施。

既往基于核医学的相关研究探索了PD伴抑郁患者的脑

灌注情况，然而此类成像技术多为侵入性并需要注射对比

剂。动脉自旋标记（arterial spin labeling, ASL）作为一

种提供非侵入性的局部脑血流量化的技术，可以实现对脑灌

注的无创定量测量，具有更安全、更快速、更高重复性等特

点，在评估PD伴抑郁患者的脑灌注改变等领域具有广阔应用

前景。

本研究采用ASL成像技术联合西门子T1加权磁化准备

快速梯度回波（T1-weighted magnetization-prepared rapid 

acquisition gradient echo, T1 MPRAGE）序列内置的脑区

算法，获得大脑各脑区内平均脑血流量（cerebral blood 

flow, CBF）定量参数值，对PD患者的脑血流灌注情况进行研

究，并评估抑郁与脑区血流灌注之间的关系。采用两独立样

本t检验法、单因素方差分析评估PD伴抑郁患者与PD不伴抑

郁患者的各脑区CBF值差异情况，并采用偏相关分析对存在

灌注差异脑区的 CBF 值与汉密尔顿抑郁量表（Hamilton 

Depression Scale, HAMD）评分的相关性进行分析。结果表

明，对比不伴抑郁的PD患者，PD伴抑郁患者多个脑区CBF值

减低，其中右侧扣带回、右侧枕叶白质CBF值与HAMD评分呈

负相关。本研究验证了PD患者存在脑血流灌注改变并主要

呈现低灌注模式，并提示大脑边缘系统相关脑区的血流灌注

减低与PD伴抑郁的发生有相关性，有望为PD伴抑郁的病理

生理机制的研究提供理论依据。详见内文第6页。
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About the cover

Parkinson's disease (PD) is the one of the most common 
neurodegenerative disease and affects approximately millions of 
people globally. The number and health burden of PD increase 
rapidly. Depression, which increases patients' emotional burden, is 
common in PD and has an unclear neural mechanism. 

A large number of nuclear medicine studies available in 
depression reported blood flow abnormalities in a large array of 
brain regions. Because of its noninvasive nature, MR-based 
perfusion technique such as arterial spin labeling (ASL) is 
increasingly being used to provide cerebral blow flow (CBF) 
quantification without the need of contrast administration. 

In this work, we hypothesized that cerebral perfusion alteration 
occurs in depression in PD patients and aimed to investigate the 
association of these alterations with the depression. ASL-MRI 
combined with inline T1-weighted-based brain morphometry was 
used to evaluate regional cerebral blood flow in this study, which 
explored alteration of cerebral perfusion in PD patients with 
depression and investigated its underlying neural mechanism. An 
independent samples t-test was used to compare regional CBF 
values between the PD with depression and PD without depression 
groups. The associations between the Hamilton Depression Rating 
Scale (HAMD) score and CBF values of the brain were 
investigated using partial correlations. The results showed 
decreased cerebral perfusion in several brain regions in PD 
patients compared to healthy controls and a correlation between 
decreased cerebral perfusion of the right occipital white matter and 
right cingulate gyrus in PD patients with depression. This finding 
demonstrated that hypoperfusion of PD patients in several brain 
regions might be one of the essential characteristics of this disease 
and the hypoperfusion of the limbic system might involve in the 
pathogenesis of PD with depression, which helps providing 
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