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Table 1. Descriptive statistics. Statistics were calculated for each element by tested areas and groups 

(for data before logarithmic transformation). 

 

ACC - dorsal anterior Cingular cortex (Broadmann area no. 32), 

CA - the head of the caudate nucleus, 

FTH - frontal part of the thalamus, 

HPC the foot of the hippocampus, 

ILF – the inferior longitudinal fasciculus, 

INS – the frontal part of the insula, 

NAC - the nucleus accumbens, 

PCG - post central gyrus (Broadmann area no. 1), 

PFC – the frontal cortex (Broadmann area no. 11), 

SLF - superior longitudinal fasciculus, 

Total - Average brain trace element concentations (average of all presented concentations), 

K- control group 

AUD – group with alcohol use disorder 

 

Element  Region  Group  min  mean  median  max  sd  

Co  ACC  K  0.018  0.329  0.304  0.918  0.168  

Co  ACC  AUD  0.010  0.316  0.300  1.420  0.256  

Co  CA  K  0.010  0.171  0.168  0.410  0.073  

Co  CA  AUD  0.010  0.121  0.118  0.466  0.098  

Co  FTH  K  0.010  0.174  0.148  0.511  0.090  

Co  FTH  AUD  0.010  0.146  0.148  0.381  0.099  

Co  HPC  K  0.016  0.264  0.256  0.528  0.126  

Co  HPC  AUD  0.039  0.248  0.200  0.651  0.146  

Co  ILF  K  0.010  0.266  0.236  0.709  0.134  

Co  ILF  AUD  0.010  0.260  0.268  0.542  0.153  

Co  INS  K  0.106  0.272  0.227  0.638  0.140  

Co  INS  AUD  0.036  0.207  0.179  0.718  0.135  

Co  NAC  K  0.010  0.197  0.188  0.367  0.077  

Co  NAC  AUD  0.010  0.159  0.142  0.466  0.117  

Co  PCG  K  0.010  0.289  0.287  0.620  0.151  

Co  PCG  AUD  0.010  0.221  0.198  0.673  0.155  

Co  PFC  K  0.090  0.308  0.262  0.631  0.143  

Co  PFC  AUD  0.028  0.313  0.267  0.885  0.192  

Co  SLF  K  0.010  0.257  0.227  0.596  0.132  



Co  SLF  AUD  0.010  0.244  0.238  0.501  0.155  

Co  Total  K  0.017  0.247  0.260  0.407  0.084  

Co  Total  AUD  0.023  0.203  0.203  0.415  0.102  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Cr  ACC  K  0.029  0.606  0.139  5.203  1.315  

Cr  ACC  AUD  0.061  0.143  0.132  0.400  0.058  

Cr  CA  K  0.050  0.514  0.140  4.724  1.111  

Cr  CA  AUD  0.042  0.119  0.118  0.192  0.037  

Cr  FTH  K  0.092  0.789  0.164  7.234  1.825  

Cr  FTH  AUD  0.000  0.130  0.135  0.243  0.058  

Cr  HPC  K  0.052  0.579  0.135  5.679  1.301  

Cr  HPC  AUD  0.060  0.141  0.130  0.586  0.086  

Cr  ILF  K  0.084  0.575  0.221  3.918  1.036  

Cr  ILF  AUD  0.060  0.197  0.202  0.318  0.054  

Cr  INS  K  0.010  0.817  0.157  7.296  1.923  

Cr  INS  AUD  0.072  0.148  0.129  0.353  0.055  

Cr  NAC  K  0.012  0.626  0.167  5.377  1.332  

Cr  NAC  AUD  0.092  0.157  0.143  0.334  0.060  

Cr  PCG  K  0.010  0.575  0.151  4.634  1.234  

Cr  PCG  AUD  0.069  0.138  0.124  0.272  0.051  

Cr  PFC  K  0.018  0.167  0.141  0.557  0.105  

Cr  PFC  AUD  0.010  0.118  0.122  0.202  0.036  

Cr  SLF  K  0.087  1.104  0.235  21.606  3.425  

Cr  SLF  AUD  0.000  0.212  0.219  0.359  0.065  

Cr  Total  K  0.066  0.600  0.164  5.256  1.287  

Cr  Total  AUD  0.067  0.138  0.139  0.218  0.038  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Cu  ACC  K  1.653  13.092  4.693  95.011  24.910  

Cu  ACC  AUD  0.746  3.925  3.229  9.362  1.940  

Cu  CA  K  2.531  13.519  6.322  103.142  22.447  



Cu  CA  AUD  1.845  5.179  4.758  12.065  2.502  

Cu  FTH  K  1.599  26.471  4.367  289.239  67.504  

Cu  FTH  AUD  0.288  3.781  3.533  11.811  2.184  

Cu  HPC  K  1.142  9.729  3.689  76.526  18.160  

Cu  HPC  AUD  0.000  3.143  2.658  12.941  2.178  

Cu  ILF  K  1.514  11.648  4.589  81.397  21.082  

Cu  ILF  AUD  1.512  3.567  3.454  7.693  1.418  

Cu  INS  K  1.695  36.698  5.200  552.858  104.206  

Cu  INS  AUD  0.964  4.366  3.738  10.043  2.072  

Cu  NAC  K  3.169  16.063  7.520  115.411  26.347  

Cu  NAC  AUD  2.202  6.217  5.748  12.918  2.687  

Cu  PCG  K  0.010  11.211  5.299  66.962  18.101  

Cu  PCG  AUD  1.238  4.345  3.947  12.033  2.241  

Cu  PFC  K  1.282  4.497  4.258  18.619  2.506  

Cu  PFC  AUD  1.113  3.544  3.578  7.917  1.460  

Cu  SLF  K  1.752  23.509  5.148  220.753  55.198  

Cu  SLF  AUD  0.000  3.840  3.494  8.320  1.598  

Cu  Total  K  1.805  13.326  5.091  108.462  25.019  

Cu  Total  AUD  1.255  3.836  3.335  9.339  1.789  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Fe  ACC  K  8.543  174.372  69.050  1394.160  334.061  

Fe  ACC  AUD  17.903  45.101  42.990  91.111  18.343  

Fe  CA  K  27.145  379.249  256.813  1751.535  426.725  

Fe  CA  AUD  21.784  172.798  137.523  402.695  107.643  

Fe  FTH  K  17.525  272.350  133.078  1990.494  432.241  

Fe  FTH  AUD  5.391  99.384  80.225  227.739  53.527  

Fe  HPC  K  8.623  215.959  77.805  1591.086  407.799  

Fe  HPC  AUD  11.395  59.139  58.949  186.287  31.417  

Fe  ILF  K  10.895  276.799  121.480  2020.169  482.923  

Fe  ILF  AUD  31.683  72.213  68.834  126.508  28.428  

Fe  INS  K  17.029  267.168  96.854  1913.870  504.777  



Fe  INS  AUD  23.930  83.364  61.621  578.783  97.567  

Fe  NAC  K  26.965  492.265  357.984  1836.781  437.194  

Fe  NAC  AUD  59.966  248.525  219.727  613.819  159.395  

Fe  PCG  K  0.014  219.458  112.331  1461.148  354.355  

Fe  PCG  AUD  24.352  73.620  71.160  132.441  31.725  

Fe  PFC  K  13.141  83.918  70.716  315.762  61.174  

Fe  PFC  AUD  18.574  54.715  44.424  195.749  32.033  

Fe  SLF  K  8.990  266.169  99.085  2003.161  489.608  

Fe  SLF  AUD  31.150  62.791  54.289  121.335  25.464  

Fe  Total  K  19.264  248.008  135.620  1772.171  363.335  

Fe  Total  AUD  16.466  88.655  71.498  191.182  47.095  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Mn  ACC  K  0.103  105.900  0.352  1118.100  302.234  

Mn  ACC  AUD  0.171  0.311  0.296  0.566  0.103  

Mn  CA  K  0.204  83.897  0.694  770.251  238.170  

Mn  CA  AUD  0.145  0.570  0.552  1.157  0.245  

Mn  FTH  K  0.150  93.691  0.577  1030.368  269.262  

Mn  FTH  AUD  0.030  0.494  0.479  0.959  0.204  

Mn  HPC  K  0.112  86.628  0.460  856.286  247.276  

Mn  HPC  AUD  0.214  0.412  0.384  1.169  0.176  

Mn  ILF  K  0.126  78.139  0.463  936.485  226.312  

Mn  ILF  AUD  0.195  0.457  0.439  1.288  0.217  

Mn  INS  K  0.124  70.545  0.371  743.097  200.783  

Mn  INS  AUD  0.118  0.427  0.304  1.970  0.390  

Mn  NAC  K  0.209  76.402  0.776  735.512  214.487  

Mn  NAC  AUD  0.265  0.692  0.642  1.593  0.370  

Mn  PCG  K  0.010  97.264  0.377  1139.303  287.188  

Mn  PCG  AUD  0.125  0.397  0.297  2.657  0.444  

Mn  PFC  K  0.075  0.461  0.314  2.757  0.510  

Mn  PFC  AUD  0.143  0.273  0.268  0.530  0.086  

Mn  SLF  K  0.169  98.705  0.593  1116.068  284.665  



Mn  SLF  AUD  0.209  0.514  0.511  1.205  0.211  

Mn  Total  K  0.139  77.366  0.497  884.211  234.668  

Mn  Total  AUD  0.167  0.413  0.377  0.883  0.172  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Se  ACC  K  0.038  3.225  0.635  14.437  5.331  

Se  ACC  AUD  0.000  0.510  0.426  1.485  0.371  

Se  CA  K  0.018  3.173  0.474  21.590  6.757  

Se  CA  AUD  0.010  0.418  0.427  1.101  0.255  

Se  FTH  K  0.000  2.374  0.508  18.356  5.279  

Se  FTH  AUD  0.029  0.442  0.334  1.712  0.359  

Se  HPC  K  0.043  2.793  0.478  20.355  5.747  

Se  HPC  AUD  0.017  0.477  0.432  1.413  0.354  

Se  ILF  K  0.013  1.771  0.428  10.836  3.289  

Se  ILF  AUD  0.031  0.577  0.604  1.233  0.327  

Se  INS  K  0.021  3.325  0.504  19.184  6.400  

Se  INS  AUD  0.027  0.465  0.334  1.772  0.415  

Se  NAC  K  0.020  1.946  0.408  12.019  3.798  

Se  NAC  AUD  0.069  0.459  0.418  1.130  0.262  

Se  PCG  K  0.043  3.395  0.492  17.406  5.975  

Se  PCG  AUD  0.027  0.537  0.444  1.351  0.403  

Se  PFC  K  0.040  0.551  0.489  1.613  0.428  

Se  PFC  AUD  0.024  0.428  0.401  1.046  0.313  

Se  SLF  K  0.021  3.054  0.614  21.265  5.942  

Se  SLF  AUD  0.028  0.473  0.444  0.917  0.284  

Se  Total  K  0.077  1.772  0.263  18.378  4.392  

Se  Total  AUD  0.090  0.323  0.281  0.810  0.179  

 

Element  Region  Group  Min  Mean  Median  Max  Sd  

Zn  ACC  K  6.848  18.192  18.970  24.789  4.652  

Zn  ACC  AUD  4.206  16.370  14.741  31.496  5.908  

Zn  CA  K  7.171  18.763  20.008  25.158  4.714  



Zn  CA  AUD  6.308  15.464  15.121  26.732  5.700  

Zn  FTH  K  6.503  17.735  18.613  26.621  4.402  

Zn  FTH  AUD  1.191  16.189  14.947  79.978  12.207  

Zn  HPC  K  7.616  21.957  22.992  36.935  5.755  

Zn  HPC  AUD  5.080  23.636  17.823  208.636  33.741  

Zn  ILF  K  4.376  14.044  14.988  20.100  3.983  

Zn  ILF  AUD  4.739  11.661  11.969  20.047  3.837  

Zn  INS  K  8.923  19.649  20.278  31.350  5.019  

Zn  INS  AUD  8.325  27.992  17.436  379.986  64.405  

Zn  NAC  K  6.516  22.334  21.135  119.424  16.814  

Zn  NAC  AUD  7.320  16.548  16.066  29.138  6.059  

Zn  PCG  K  5.264  18.924  16.687  101.000  14.313  

Zn  PCG  AUD  4.598  13.811  12.839  25.550  5.192  

Zn  PFC  K  7.246  24.217  18.558  120.045  22.130  

Zn  PFC  AUD  4.959  15.388  15.865  26.876  5.030  

Zn  SLF  K  3.899  11.764  12.377  20.246  3.038  

Zn  SLF  AUD  4.030  11.869  9.606  66.044  9.694  

Zn  Total  K  3.138  17.834  18.721  31.001  5.117  

Zn  Total  AUD  3.460  15.205  13.971  43.383  7.784  

 

 



 

2. Table S2. Results of certified reference materials analysis 

 

 CRM CS-M-1 
CRM 

NCSDC 
CRM S-1 CRM 2709 CRM 405 CRM 667 
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Co x 
0,1

1 
x 

0,4

1 
0,3

8 
93 3,9 3,4 87 

12,

8 
12,

6 
98 

13,

7 
14,

0 
102 23 

21,

0 
91 

Cr x 
0,4

8 
x 2,6 2,1 81 38 40 105 130 143 110 84 75 89 178 169 95 

Cu x 7,1 x 6,6 6,1 92 6,3 5,9 94 x 21 x 
47,

7 
43 90 60 62 103 

Fe x 104 x 
107

0 
943 88 

988

0 
955

3 
97 

336

00 
294

59 
88 

374

00 
326

55 
87 

448

00 
408

90 
91 

M

n 
x 12 x 61 56 92 266 286 107 529 461 87 495 398 80 920 723 79 

Se 
1,3

7 
1,5 106 x 

0,2
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x x 
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01 
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1,2

0 
80 

0,4
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Zn 
60,
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