
Supplementary Materials 

Supp. Table S1: Basic CSF cytological and biochemical results of the MS group  

ID 
Cerebrospinal fluid Time from clinical 

symptoms to CSF 
collection (months) 

IEF 
IgG 

IEF 
IgA 

IEF 
IgM 

IEF 
Kappa 

IEF 
Lambda 

Protein 
(g/l) 

Glc 
(mmol/l) 

Mononucl 
(μl) 

1 5 3 4 2 1 0.31 5.5 19 0.3 
2 7 10 9 8 5 0.32 3.85 4 0.7 
3 7 11 21 10 2 0.26 3.31 40 0.2 
4 9 9 9 8 7 0.25 3.12 12 1 
5 1 1 1 0 0 0.27 3.10 2 1.5 
6 13 11 9 15 12 0.26 3.44 30 1 
7 17 11 22 16 11 0.32 3.41 4 N/A 
8 3 10 8 10 8 0.15 3.35 8 3 
9 2 2 0 6 1 0.43 3.31 27 1 
10 14 12 5 12 0 0.25 3.36 2 60 
11 9 8 8 7 8 0.41 3.04 13 0.5 
12 6 8 8 8 0 0.43 3.11 34 6 
13 10 7 5 9 10 0.45 2.94 42 1.5 
14 10 9 4 4 8 0.19 3.85 2 0.1 
15 16 14 13 16 6 0.40 3.72 22 0.7 
16 12 4 7 2 0 0.20 3.27 30 0.7 
17 15 0 8 6 0 0.33 2.75 5 1 
18 9 14 14 11 10 0.37 3.21 2 3 
19 2 1 3 3 6 0.21 3.47 3 24 
20 8 9 6 3 12 0.46 3.31 20 4 
21 5 9 6 5 4 0.18 3.03 1 24 
22 9 14 10 2 2 0.23 3.92 22 0.7 
23 0 0 0 3 1 0.15 3.69 1 0.5 
24 4 3 2 2 3 0.21 3.36 3 0.3 
25 0 0 0 0 2 0.25 3.32 2 48 
26 2 0 0 4 4 0.46 5.62 8 4 
27 5 2 8 12 4 0.11 2.96 4 2 
28 7 4 3 3 1 0.15 3.62 10 2 
29 7 9 7 5 3 0.4 3.58 13 N/A 
30 5 5 1 6 7 0.36 3.79 6 1 
31 2 0 0 0 0 0.31 3.04 3 0.3 
32 0 0 1 1 1 0.37 3.24 5 1 
33 6 0 1 0 0 0.32 3.1 2 3 
34 18 12 9 10 6 0.27 3.27 3 4 
35 7 3 0 1 0 0.27 3.31 2 3.3 
36 10 10 7 9 6 0.49 3.85 13 0.3 
37 3 0 1 0 3 0.22 3.26 6 1.7 
38 15 16 0 1 9 0.38 3.01 12 0.7 
39 19 15 10 1 13 0.28 3.29 20 1.5 
40 13 0 4 2 13 0.16 3.12 4 0.2 

Note: ID = identification number; IEF = isoelectric focusing; Glc = glucose; Mononucl = 

number of mononuclear cells; N/A = non-available 

 

Supp. Table S2: Clinical information of MS patients after the first clinical symptoms 

 

 
ID Age Sex 

Date of 
CSF 

collection 
Medical history Pharmacological 

history 

EDSS 

0 ½ 
year 

1 
year 

2 
years 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 38 M 27.02.2017 - - 1.5 1.5 1 1.5 
2 26 F 28.03.2017 - - 1 1 1 1 
3 36 F 26.06.2018 Atopic eczema - 2.5 3 2.5 2 
4 27 F 04.10.2018 - - 2.5 1.5 1 2 

5 43 F 17.10.2018 Appendectomy 
Cholecystectomy 

Hormonal 
anticonception 2 1.5 1.5 1.5 

6 32 F 09.01.2019 Hypothyreosis Levothyroxinum 50 μg 
daily 2.5 2 2 2 

7 28 M 23.01.2019 - - 1 N/A N/A N/A 
8 27 F 13.03.2019 WPW syndrome - 1 1.5 1.5 2 

9 33 F 02.07.2019 NS sight 
impairment - 1.5 N/A N/A N/A 

10 40 F 13.11.2019 Hyperthyreosis Levothyroxinum 50 μg 
daily 1.5 1.5 1.5 1.5 

11 31 F 04.12.2019 - Hormonal 
Anticonception 1.5 1.5 1.5 1.5 

12 54 F 04.12.2019 

Arterial 
hypertension, 

obesity, 
hypothyreosis 

Levothyroxinum 137 
mg, omeprazolum 20 

mg, 
hydrochlorothiazidum 
25 mg, allopurinolum 

300 mg daily 

2 2.5 2.5 2.5 

13 18 F 30.12.2019 
Asthma 

bronchiale, 
depression* 

Hormonal 
Anticonception 2.5 2 2 2.5 

14 25 F 27.02.2020 - Hormonal 
anticonception 1.5 2 1.5 2 

15 43 M 10.02.2020 - - 1 N/A N/A N/A 
16 25 F 29.04.2020 - - 2.0 2 2 2 
17 33 F 06.05.2020 - - 1.5 N/A N/A N/A 
18 40 F 24.08.2020 - - 2 N/A N/A N/A 
19 49 F 09.02.2021 Appendectomy - 2.5 2.5 2.5 3 
20 33 F 30.03.2021 - - 1 1.5 1.5 1.5 

21 43 F 06.04.2021 Gastroesophageal 
reflux 

Hormonal 
anticonception, 

omeprazolum 20 mg 
daily 

3.5 5.5 5.5 N/A 

22 27 M 06.04.2021 - - 1.5 2.0 2.0 2 
23 28 F 13.04.2021 - - 3.5 2.5 2 2 
24 36 F 04.05.2021 - - 2 2 2 2 
25 27 M 05.05.2021 - - 2.5 2.5 2.5 2.5 
26 50 M 14.07.2021 - - 1.5 1.5 1.5 1.5 

27 26 F 05.10.2021 Hypothyreosis Levothyroxinum 50 μg 
daily 1 1 1 1 

28 29 F 11.10.2021 - - 2 2 2 N/A 
29 21 F 09.11.2021 - - 0.5 0.5 0.5 N/A 

30 41 F 01.12.2021 Gastroesophageal 
reflux 

Omeprazolum 20 mg 
daily 1 N/A N/A N/A 

31 39 F 12.06.2022 Leidens mutation, 
heterozygot - 2 2 2 N/A 

32 30 M  18.06.2022 - - 1 N/A N/A N/A 
33 42 F 16.08.2022 - - 2 2 2 N/A 

34 39 F 10.10.2022 - Hormonal 
anticonception 1.5 1.5 1.5 N/A 

35 49 M 25.10.2023 Radiotherapy of 
seminoma - 3.5 3.5 3.5 N/A 

36 39 M 03.11.2022 Arterial 
hypertension 

Telmisartanum 40 mg, 
amlodipini besilas 10 

mg, bisoprololi 
fumaras 10 mg daily 

2 2 N/A N/A 

37 23 F 15.11.2022 - - 0.5 0.5 N/A N/A 

38 29 F 13.12.2021 Hypothyreosis Levothyroxinum 132 
μg daily 3.5 4.0 4.0 N/A 

39 19 F 21.12.2021 Asthma bronchiale Salbutamoli sulfas 5 
mg/ml when needed 1.5 1.5 2 N/A 

40 24 F 12.01.2022 Extirpation of 
benign fibroma of - 1 1 1.5 N/A 



Note: ID = identification number; M = male; F = female; WPW = Wolf-Parkinson-White; NS 

= non-specific; N/A = non-available; * depression in this patient was without specific 

medication 

 
Supp. Table S3: Descriptive statistics of metabolomic results with their counted 
concentrations 

Metabolite
s 

Arginin
e 

Histidin
e 

Cholin
e 

Serin
e 

Tyrosin
e 

Spermidin
e 

Glutamat
e 

Oleic 
acid 

Steari
c acid 

Linolei
c acid 

Mean MS 3.9709 7.0202 1.0436 2.271
4 1.1033 0.0367 1.8884 8,797 2,774 3,130 

Mean C 5.2351 8.1649 1.2277 2.592
1 1.2527 0.0314 2.1190 8,394 3,158 3,393 

Median 
MS 3.6882 7.0398 1.0231 2.368

5 1.0380 0.0385 1.9001 8,742 2,971 3,094 

Median C 4.6538 8.1081 1.1885 2.670
7 1.2490 0.0314 2.1024 8,403 3,137 3,331 

SD MS 1.4863 1.6554 0.2841 0.732
1 0.2936 0.0111 0.3890 0,824 0,825 0,277 

SD C 1.9583 1.7159 0.3691 0.605
1 0.2786 0.0059 0.3840 0,523 0,623 0,228 

Min. MS 0.5605 2.4933 0.3044 0.922
5 0.5396 0.0046 0.9405 7,224 1,079 2,587 

Min. C 3.1720 4.2024 0.4670 1.018
4 0.8008 0.0158 1.3817 7,440 1,559 2,888 

Max. MS 7.1839 10.3890 1.4823 4.071
7 1.9188 0.0535 2.7748 10,94

4 4,209 4,116 

Max. C 10.530
9 12.2885 1.9275 3.822

1 1.7835 0.0447 3.4311 9,441 4,623 3,792 

T-value -3.0277 -2.8498 -
2.3274 

-
2.019

9 
-2.1990 2.5818 -2.5090 2,493 -2,231 -4,384 

P-value 0.0037 0.0058 0.0233 0.047
3 0.0313 0.0124 0.0145 0,015 0,029 0,001 

Note: MS = MS group patients; C = control group; SD = standard deviation; Min. = minimum; 

Max. = maximum 

the left mamma  



Supp. Table S4: Descriptive statistics of other metabolites without counted concentrations 

 

Note: MS = MS patient group; C = control group; SD = standard deviation; Min. = minimum; 

Max. = maximum; a. = acid 

 


