
3-dimensional reconstruction of the rat, monkey and human amygdala (rat: left; monkey: middle; human: right). Each 
amygdala nucleus has a different color (red: Lateral; orange: Basal; dark orange: paralaminar (in monkey only); blue: 
Accessory Basal; green: Central; pink: Medial). The medial nucleus in the human amygdala reconstruction is missing. 
The scale, represented by a gray cube, is different for the reconstruction in each species. Rat: 1 mm3; monkey: 2 mm3; 
human: 4 mm3.

3-dimensional reconstruction of the rat, monkey and human amygdala (rat: left; monkey: middle; human: right). Each 
amygdala nucleus has a different color (red: Lateral; orange: Basal; dark orange: paralaminar (in monkey only); blue: 
Accessory Basal; green: Central; pink: Medial). The medial nucleus in the human amygdala reconstruction is missing. 
The scale is the same for the three species, and is represented by the grey cube: 2 mm3.



RAT                     

Amygdala 
nucleus 

Average 
number of 
sections 

Distance 
between 

sections (µm) 

Scan grid 
(random 

orientation) 
(µm) 

Counting 
frame 
(µm) 

Disector 
height 
(µm) 

Guard 
zones 
(µm) 

Average section 
thickness (µm)* 

Average 
number of 
neurons 
counted 

Average number of glia (astrocytes 
and oligodendrocytes) counted 

Lateral 16 160 250 x 250 40 x 40 4 2 12.08 (range from 
11.34 to 12.72) 250 171 

Basal 16 160 250 x 250 40 x 40 4 2 13.32 (range from 
12.50 to 14.30) 223 205 

Accessory 
basal 9 160 200 x 200 40 x 40 4 2 10.99 (range from 

10.62 to 11.23) 208 130 

Central 11 160 230 x 230 40 x 40 4 2 11.14 (range from 9.84 
to 11.89) 346 235 

Medial 11 160 250 x 250 40 x 40 4 2 11.90 (range from 
11.33 to 12.66) 407 224 

MONKEY 
                    

Amygdala 
nucleus 

Average 
number of 
sections 

Distance 
between 

sections (µm) 

Scan grid 
(random 

orientation) 
(µm) 

Counting 
frame 
(µm) 

Disector 
height 
(µm) 

Guard 
zones 
(µm) 

Average section 
thickness (µm)* 

Average 
number of 
neurons 
counted 

Average number of 
oligodendrocytes 

counted 

Average 
number of 
astrocytes 
counted 

Lateral 12 480 600 x 600 40 x 40 5 2 13.86 (range from 
12.46 to 14.78) 321 226 211 

Basal 11 480 600 x 600 40 x 40 5 2 14.00 (range from 
12.62 to 14.83) 248 240 237 

Paralaminar 13 480 250 x 250 20 x 20 5 2 12.86 (range from 
11.98 to 13.61) 127 32 54 

Accessory 
basal 11 480 475 x 475 40 x 40 5 2 13.67 (range from 

12.29 to 14.90) 288 186 229 

Central 9 480 300 x 300 40 x 40 5 2 12.80 (range from 
12.03 to 13.20) 258 183 240 

Medial 9 480 375 x 375 40 x 40 5 2 11.99 (range from 
10.88 to 12.64) 169 62 140 

                      
*Section thickness was measured at every other counting site. 



Neuron number                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human 

Schumann and Amaral (2005) Imm - 10% FA 10 4'000'000 3'235'000 1'278'000 355'000     12'212'000   
Kreczmanski et al. (2007) Imm - 10 % FA / Celloidin 13 4'430'000               
Berretta et al. (2007) Imm - 4% PFA / Agar 12 2'068'000 1'239'000 596'000           
Harding et al. (2002) Imm - 15% FA / Paraffin 16 2'950'000 1'750'000             
Vereecken et al. (1994) Imm - FA 4% / Paraffin 6 2'982'000 2'285'000 1'079'500     1'051'500 10'225'500   

Monkey Present study Perf - 4% PFA 4 1'592'284 1'247'181 885'352 297'079 282'622 408'051     
Carlo et al. (2009) Perf - FA 4 1'500'000 1'460'000 728'000 406'000 342'000 396'000 6'460'000   

Rat 

Present study Perf - 4% PFA 4 117'486 115'774 57'017 127'174 188'742       
Salm et al. (2004) Perf - 4% PFA 8 22'000 20'000   32'000         
Pêgo et al. (2008) Perf - 4% PFA / GLY 6 85'000 88'000 96'000 100'000         
Berdel et al. (1997) Perf - 4% PFA 15 47'936 38'594             
Tuunanen and Pitkänen (2000) Perf - 4% PFA 5 60'193 47'522 29'871           
Rubinow and Juraska (2008) Perf - 4% PFA 16   128'000             
Fan L (2008) Perf - 4% PFA 9       124'000 177'000       
Likhtik et al. (2008) Perf - 4% PFA 11       37'949         

                        
Glia number                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 
Monkey Present study Perf - 4% PFA 4 2'156'678 2'513'417 1'273'935 486'762 338'080 288'184     

Rat 
Present study Perf - 4% PFA 4 80'744 106'521 35'780 86'691 103'936       
Salm et al. (2004) Perf - 4% PFA 8 12'000 13'000   24'000         
Rubinow and Juraska (2008) Perf - 4% PFA 16   200'000             

                        
Neuron density (cells/mm3)                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human 

Schumann and Amaral (2005) Imm - 10% FA 10 8'852 9'440 8'419 10'472     8'851   
Kreczmanski et al. (2007) Imm - 10 % FA / Celloidin 13 10'800               
Berretta et al. (2007) Imm - 4% PFA 12 8'599 8'174 8'520           
Harding et al. (2002) Imm - 15% FA / Paraffin 16 3'471               
Bowley et al. (2002) - 10             14'158   

Monkey Present study Perf - 4% PFA 4 42'000 26'000 36'000 37'000 52'000 46'000 36'000   
Carlo et al. (2009) Perf - FA 4 43'783 34'762 36'455 46'936 65'267 63'360 40'060   

Rat 

Present study Perf - 4% PFA 4 99'000 96'000 92'000 130'000 152'000   115'000   
Salm et al. (2004) Perf - 4% PFA 8 54'000 31'000   72'000         
Berdel et al. (1997) Perf - 4% PFA 15 64'778 51'458             
Rubinow and Juraska (2008) Perf - 4% PFA 16   193'939             
Fan L (2008) Perf - 4% PFA 9       140'909 210'464       



                        
Glia density  (cells/mm3)                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human Hamidi et al. (2004) - 10             59'569   
Bowley et al. (2002) - 10             73'150   

Monkey Present study Perf - 4% PFA 4 57'000 53'000 53'000 61'000 63'000 33'000 53'000   

Rat 
Present study Perf - 4% PFA 4 68'000 89'000 57'000 89'000 84'000   78'000   
Salm et al. (2004) Perf - 4% PFA 8 27'000 20'000   52'000         
Rubinow and Juraska (2008) Perf - 4% PFA 16   303'030             

                        
Glia/neuron ratio                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human Bowley et al. (2002) - 10             5.19   
Bezchlibnyk et al. (2007) Imm - 4% FA 15 2.50 3.04 2.83           

Monkey Present study Perf - 4% PFA 4 1.35 2.02 1.44 1.64 1.20 0.71 1.47   

Rat 

Present study Perf - 4% PFA 4 0.69 0.92 0.63 0.68 0.55   0.68   
Salm et al. (2004) Perf - 4% PFA 9 0.55 0.65   0.75         
Rubinow and Juraska (2008) Perf - 4% PFA 16   1.56             
Morris et al. (2008) Perf - 10% FA 10         0.71       

                        
Volume (mm3)                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human 

Schumann and Amaral (2005) Imm - 10% FA 10 452 343 152 34     1'380   
Kreczmanski et al. (2007) Imm - 10 % FA / Celloidin 13 414 227 60           
Berretta et al. (2007) Imm - 4% PFA / Agar 12 243 151 70           
Harding et al. (2002) Imm - 15% FA / Paraffin 16 850           1'820 1'307'000 
Barger et al. (2007)1 Imm - 4% FA / Paraffin 1 573 441 198       1'903 1'151'000 
Bielau et al. (2005) Imm - 4% PFA / Paraplast 22             1'539   
Brabec et al. (2010) Imm - 2% FA 20             1'240   
Chance et al. (2002) Imm - FA / paraffin 18             630 1'063'000 

Monkey Present study Perf - 4% PFA 4 38.40 47.15 24.38 8.15 5.42 8.84 192.60 52'360.00 
Carlo et al. (2009) Perf - FA 4 34.26 42.00 19.97 8.65 5.24 6.25 161.26   

Rat 

Present study Perf - 4% PFA 4 1.19 1.20 0.63 1.00 1.28   10.62 994.00 
Salm et al. (2004) Perf - 4% PFA 8 0.42 0.64   0.47         
Pêgo et al. (2008) Perf - 4% PFA / GLY 6 0.79 0.93 0.75 0.78         
Berdel et al. (1997) Perf - 4% PFA 15 0.74 0.75             
Rubinow and Juraska (2008) Perf - 4% PFA 16   0.66             
Fan L (2008) Perf - 4% PFA 9       0.88 0.84       
Cooke et al. (2000) Perf - 10% FA 12         1.67       



                        
Neuron soma volume (µm3)                     
Specie Reference Fixation Subjects L B AB C M PL Amygdala Brain 

Human 

Schumann and Amaral (2006) Imm - 10% FA 10 3'099 3'245 3'393 1'893     2'762   
Berretta et al. (2007) Imm - 4% PFA 12 2'234 3'262 3'027           
Aliashkevich et al. (2003) Imm - 4% FA / paraffin 8 3'071 3'071             
Bezchlibnyk et al. (2007) Imm - 4% FA 15 5'000 6'000 5'250           

Monkey Present study Perf - 4% PFA 4 1'433 2'154 1'804 1'374 1'176 1'470     

Rat 

Present study Perf - 4% PFA 4 963 1'187 932 726 651       
Berdel et al. (1997) Perf - 4% PFA 15 1'120 1'753             
Rubinow and Juraska (2008) Perf - 4% PFA 4   1'817             
Morris et al. (2008) Perf - 10% FA 10         1'014       
Ichikawa et al. (1993) Perf - 2% GLA - 2% PFA 18         1'180       
Cooke et al. (2000) Perf - 10% FA 12         669       

                        
1 values calculated with correction factor                   
Imm: immersion fixation; Perf: perfusion fixation                   
FA: formalin; PFA: paraformaldehyde: GLA: Glutaraldehyde; GLY: Glycolmethacrylate               
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