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[ Abstract] Objective: To investigate the effects of 2 different Lactobacillus species on peripheral neurotransmitters. Methods :
A total of 18 8-week-old C57BIL./6 male mice were selected for adaptive feeding for 1 week and randomly divided into the control
(DZ) , group the Lactobacillus reuteri (1.YS)group , and the Lactobacillus acidophilus (SS)group , with 6 mice in each group.
The DZ group was gavaged with 0.2 mL/each of saline per day, and the intervention groups (Lactobacillus reuteri and Lactobacil-
lus acidophilus groups) were gavaged with 0.2 m1./each of lyophilized powdered solution of the corresponding strains per day, re-
spectively. The blood of mice was collected after 10 weeks of gavage, and the neurotransmitters in mouse serum were analyzed
qualitatively and quantitatively by UPLC-MS/MS. Meanwhile, the changes of neurotransmitter contents in the serum of mice in

each group were observed by multivariate statistical analysis, and the differential metabolites were screened out by combining #test
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(P<<0.05) with OPLS-DA (VIP>>1). Results: A total of 39 neurotransmitters from 5 classes were detected in mouse serum, in-

cluding 21 amino acids, 13 monoamines, 1 choline, and 4 others. Multivariate statistical analysis revealed 9 differential metabo-
lites. The content of ILA (P<C0.01) and IAA (P<C0.01) was significantly increased, and the content of GABA (P<C0.05) was
significantly decreased after the intervention by Lactobacillus reuteri and Lactobacillus acidophilus. Meanwhile, ITAM (P<C0.05),
5-HIAA (P<C0.05), and Pro (P<C0.01) contents were found to be significantly higher, and Trp (P<C0.01) and Gln (P<C0.000 1)

contents were significantly lower in the SS group after different Lactobacillus interventions, whereas XA (P<C0.001) contents

were found to be significantly higher in the LYS group. Conclusion: Both species of Lactobacillus can promote the release of excit-

atory neurotransmitters and reduce the accumulation of inhibitory neurotransmitters, but there are some differences between the

two species of Lactobacillus in the accumulation of other neurotransmitters, and the results of the study can provide theoretical and

experimental bases for studies related to Lactobacillus to improve the disease.
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Tab 1 lon pair parameter information of neurotransmitter

substances
75 ] HET FHF DpP CE
1 Trp 205.1 188.1 80 14
2 Kyn 209.1 94.1 20 18
3 3-HAA 154.1 136.1 30 17
4 HK 225.1 208.1 18 13
5 IAM 175.1 130.1 30 22
6 ILA 206.2 188.1 35 17
7 IAA 176.2 130.2 40 35
8 IATA 188.2 170.1 16 18
9 IPA 190.2 130.2 60 25
10 318 212.1 79.9 —50 —36
11 GABA 104.1 87.0 30 16
12 Om 133.0 70.1 20 25
13 XA 206.0 160.1 60 26
14 Gly 76.0 30.1 20 20
15 Pro 116.0 70.0 20 22
16 Asp 134.0 74.0 20 17
17 Asn 133.1 74.1 20 23
18 Glu 148.2 84.1 20 23
19 Gln 147.0 84.0 20 14
20 GSH 308.2 179.0 40 19
21 Pun 89.1 72.1 20 15
22 5-HIAA 192.1 146.2 40 23
23 5-HTP 221.2 221.2 20 15
24 Ser 177.2 177.2 10 16
25 NAS 219.2 160.2 30 20
26 DA 154.2 137.2 30 16
27 NE 152.0 107.2 60 25
28 EP 166.2 107.1 80 26
29 L-DP 198.1 152.21 60 19
30 HVA 183.1 137.2 30 22
31 Tyn 138.0 121.1 40 15
32 Hin 112.1 95.0 40 20
33 TRM 161.1 144.2 10 16
34 PEA 122.1 105.1 30 17
35 ACh 146.1 87.1 30 20
36 3-OMDP 212.1 153.1 30 22
37 5-GMP 364.1 152.2 40 32
38 2-AP 110.1 92.0 40 23
39 IAA-L-Ala 247.2 130.2 35 28
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Tab 2 Quantitative results of 39 neurotransmitters(ng/mL,7=6,7 + s)

2 4 45 DZ LYS Ss
k=N Trp 91.36+40.21 131.84+24.92 35.454+9.12
KIR AR Kyn 144.67466.02 180.02460.10 152.84+47.73
3FRIE-2-F IR TP R 3-HAA 1.28-+0.53 1.91+0.74 1.714+1.05
DL-3-F 3 R IR R HK 10.814-4.44 15.4545.81 12.194.59
5 R B HAR 15| -3~ ik IAM 0.2340.07 0.2740.08 0.32+0.06
W 15| =371 R ILA 93.34+53.92 172.02+57.23 120.78+21.08
15| W -3-2, TR IAA 12.63£4.23 20.7447.76 17.11£4.05
3| W N 44 12 IATA 6.15+5.33 6.46+4.52 3.14+1.45
15| I -3~ 2 IPA 123.04+80.08 235.4+153.49 136.79462.65
A T, T W5 e Py 31S 2001.68+932.18 2047.16+1 140.21 1391.95+431.37
% YR TR GABA 97.26+19.45 67.99+17.41 86.33+47.83
g: 55 Om 218.89+145.32 224.43+29.59 256.92+72.10
IR IR XA 6.764-4.62 11.4443.86 9.40£4.68
HHER Gly 127.06+39.76 118.67+30.74 153.63426.29
. LR Pro 120.43+8.12 118.41431.41 189.94444.41
bR AR L-RAHR Asp 46.12418.68 44.21419.06 44.55+5.98
S HA
L-RA Tl Asn 52.31+15.88 55.75+9.91 61.93+8.76
LA %R Glu 120.92413.57 121.99419.72 131.564-79.48
L-43 5  Jie Gln 5818.9+578.32 6321.27+1 567.00 1484.45+408.68
A e ik GSH 12.5947.86 11.4843.69 7.724+1.14
1,4- 85T be B ) Pun 309.4494.80 227.14+55.75 270.854105.03
5FRFEM| Wk 2 2 5-HIAA 85.16+35.12 123.76426.02 133.244-24.52
5% (A i S F SR AR 5-HTP 9.50+2.90 11.00+1.16 11.80+1.11
R 1% % Ser 668.384200.20 703.66496.29 780.44+98.18
N-Z Tk -5-F% (. iz NAS 0.77+0.16 0.9740.21 1.10£0.48
Z 1 i DA 0.0940.06 0.1040.05 0.07+0.06
I L-2:H FRER NE 0.30+£0.28 0.26+0.2 0.25+0.23
i3 Jijw%& L% L= EP 0.360.31 0.3540.24 0.5440.52
ES St ez L-DP 0.3540.22 0.2740.12 0.45+0.18
177 LR HVA 5.88+4.76 3.28+2.61 4.2742.75
i iz Tyn 0.624+0.53 0.8240.94 0.2740.14
TS Hin 5.4742.10 5.294-3.49 6.38£2.06
FoAlp i 2 X
o fhe TRM 0.074-0.04 0.104-0.02 0.09-0.04
AW PEA 0.124-0.05 0.124-0.02 0.14-0.05
JIEREES LR ACh 4.6541.39 4.87+1.54 5.63+1.78
3FO-HR L 3-OMDP 4.0941.73 5.3942.58 4.7541.80
- 51951 R 5-GMP 7.54+0.38 7.14+0.39 7.38+0.39
A S R Ty 2-AP 0.0840.06 0.1440.16 0.06+0.09
N-(3-W[0: 2 B 3L )-L- AR TAA-L-Ala 1.9741.60 4.7743.39 2.67+1.11
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the serum of mice in each group
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Tab 3 Differential neurotransmitters profile

LYS vs. DZ SS wvs. DZ
i 2 386 I
P VIP P VIP

IAA 0.048 34 1.4400 0.01824 1.3020
ILA 0.001 4 4 1.900 2 -
XA 0.000 7 4 1.395 8

GABA 0.020 6 v 1.962 3 -
IAM 0.041 94 1.603 3

5-HIAA - 0.02504 1.6710
Trp - 0.007 7 v 1.916 0
Pro 0.00374 1.974 1
Gln - <<0.000 1 ¥ 2.490 6

A RIS v R
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