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Coverage of Blood Vessels by Astrocytic Endfeet Is Reduced in Major 
Depressive Disorder 

 
Supplemental Information 

 

Supplemental Methods 

 
Coverage Analysis 

Images were analyzed in two different areas: 1) gray matter of the orbitofrontal 

cortex and, 2) white matter of the ventro-medial prefrontal cortex (Figure 1). We 

sampled a selective area of gray matter that was cytoarchitectonically localized since 

neuronal and glial cell pathology was reported specifically here in our previous work (1, 

2). We deemed it crucial to link this study with our prior work by examining vessel 

coverage by glia in the same precise region. We needed a larger area of white matter 

because 1) vessel density is less in white matter than gray matter and, 2) the white 

matter region corresponds to the ventro-medial prefrontal bundle which connects 

prefrontal cortex with other cortical and subcortical areas. We examined AQP4 

pathology in this region because diffusion tensor imaging studies report a decrease in 

fractional anisotropy in this bundle in depression (3-6). Ten to 14 images were analyzed 

per each area.  

 

Sampling Procedure 

The gray matter selected in this study consisted of a contiguous stack of frames 

(175 µm x 175 µm) spanning the entire width of the gray matter from the precise region 

of medial orbitofrontal in which densities of neurons and glia were assessed in previous 

studies (1, 2). In this specific gyrus, gray matter was selected from the flat surface 
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avoiding the curvatures of the bottom of the sulcus and top of the gyrus. The white 

matter selected in this study corresponds to the ventromedial prefrontal white matter 

bundle from neuroimaging studies. The first sampling image of 175 µm x 175 µm was 

randomly selected and 10-14 adjacent sampling images were selected at intervals of 

525 µm to include the entire bundle as outlined in Figure 1. 

 

 

 

Table S1. Statistical analyses of AQP4 coverage in subgroups of MDD 

Variable Group Mean ± SEM Statistics 
Antidepressants in 
postmortem toxicology 
screening 

MDD with no AD in 
toxicology, n = 7 

1.12 ± 0.27 x 10-2 ANCOVA, 
F(1,10) = 4.285, 

p = 0.07 MDD with AD in 
toxicology, n = 6 
 

1.16 ± 0.58 x 10-2 

Antidepressant 
prescription within the 
last month of life 

MDD with no AD 
prescribed , n = 6 

1.22 ± 0.26 x 10-2 
 

ANCOVA, 
F(1,10) = 0.515, 

p = 0.49 MDD with AD 
prescribed , n = 7 
 

1.47 ± 0.53 x 10-2 

Gender MDD females, n = 6 0.96 ± 0.17 x 10-2 ANCOVA, 
F(1,10) = 4.337, 

p = 0.06 
MDD males, n = 7  
 

1.38 ± 0.52 x 10-2 

Suicide MDD suicide, n = 8 1.11 ± 0.24 x 10-2 ANCOVA, 
F(1,10) = 0.583, 

p = 0.46 
MDD non-suicide, n = 5 1.68 ± 0.7 x 10-2 

AD, antidepressant; ANCOVA, analysis of covariance; AQP4, aquaporin-4; MDD, major 
depressive disorder. 

 

 

 



Rajkowska et al. 

3 
 

 

 

Figure S1. Low power (A) and higher power (B) fluorescent micrograph of gray matter 

of area 47 from the orbitofrontal cortex of a non-psychiatric control subject. Pictures 

represent confocal merged images of immmunofluorescent staining of blood vessels 

with an antibody to collagen IV (green) and astrocytes with an antibody to AQP4 (red). 

Yellow-to-orange colors represent coverage of vessels by astrocytic AQP4-

immunoreactive processes. White square on picture (A) indicates the place from which 

picture (B) was taken. Scale bar on (A) = 80 µm; on (B) = 20 µm. AQP4, aquaporin-4. 
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Figure S2. Low power (A) and higher power (B) micrograph of gray matter of area 47 

from the orbitofrontal cortex of a non-psychiatric control subject. Pictures represent 

confocal merged images of immmunofluorescent staining of blood vessels with an 

antibody to collagen IV (green) and astrocytes with an antibody to GFAP (red). Yellow-

to-orange colors represent coverage of vessels by GFAP immunoreactive processes. 

White square on (A) indicates the place from which (B) was taken. Scale bar on (A) 

= 80 mm; on (B) = 20 mm. GFAP, glial fibrillary acidic protein. 
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