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Bisphenol S exposure affected the mice neurotransmitter metabolism homeostasis

through the brain-gut-microbiota axis
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[Abstract] Objective: To investigate the effect of bisphenol S(BPS)exposure on the homeostasis of neurotransmitter metabolism in
the mice brain-gut-microbiota axis. Methods: A subchronic BPS exposure model using male C57BL/6] mice was established. The
neurotransmitters in tryptophan and tyrosine pathways in the prefrontal cortex, serum and intestine were detected with UHPLC-MS/MS.
The gut microbiota analysis was detected based on 16S rRNA gene sequencing. Results: BPS exposure resulted in neurotransmitter
metabolism disorders of tryptophan and tyrosine pathways in the mice prefrontal cortex ,serum and intestine. In the tryptophan pathway,
when compared with the control group, 5-HT was decreased in the prefrontal cortex (PFC) , serum and intestine of the BPS-exposed
group, while 3-HK was greatly increased in the PFC and serum. In the tyrosine pathway, BPS exposure significantly increased L-dopa
and DA levels in the PFC, but decreased the counterparts in the intestine. Additionally, BPS exposure led to a differential distribution
of gut microbiota in BPS-exposure mice. In the genus level, the Acinetobacter, Lactobacillus and an unclassified_Clostridiales exerted
great differences between the two groups. Conclusion: BPS exposure can affect central and peripheral neurotransmitter metabolism in
tryptophan pathway and tyrosine pathway through the brain-gut axis. Additionally, BPS exposure caused gut microbiota disturbance.
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Figure 1 Schematic diagram of neurotransmitter metabolism in Trp and Tyr pathways
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Table 1 Concentrations of Trp, Tyr and the related me-

tabolites in the PFC (x +5,n=10)
(Wit Xof B4 BPS 4]
o T 1
Trp' 9.52 +0.48 10.19 £ 0.71
Kyn® 307.92 £ 26.03 300.52 £25.21
3-HK? 62.73 £5.10 82.22 +7.01°
3-HAA? 138.41 £ 9.85 154.19 = 11.14
5-HT* 947.08 + 62.83 917.75 +78.49
5-HIAA® 1134.53 £51.27 1330.13 £ 97.00
i S R A

Tyr' 17.86 + 0.66 16.60 = 1.09
L-dopa’ 8.70 £ 0.51 13.82 +1.02"
DA* 27.47 £2.42 43.66 + 4.82°
DOPAC? 65.61 +4.61 72.60 £ 5.69
3-MT* 19.05 =+ 1.43 19.76 £3.37
HVA® 208.36 + 18.45 179.96 + 15.47
NE? 416.28 +41.34 606.23 +90.36
E? ND ND
MHPG* 363.07 = 17.74 376.33 +£25.79
VMA® 12.24 + 0.65 13.67 £ 0.96

ST ILES, P < 0.05,"P < 0.01; BT K we/g; 2 B K ngfgs
ND: Ak o

2.1.2 BPSERFEA ik P Ap 23 F & mANKBE Fh
IR RE G EASC iy vl EE e S S R =N A
WHE T, BPS 2155 % BRI EE , Kyn A1 5-HT 75 5]
BT 5-HT A ACIE 5-HIAA % & 2% 17t
TE PR RR A b, BPS 2 L-dopa . DA FINE &
R R RS M VMA F o AR, &5 R BoR
BPS #5235 /N AP 3G rh 2008 5 I 2 R
2 AR L
2.1.3 BPS R E X P A¥ 2 i Fi o s BAM 09 7R
JW vht 208 BRI 45 2R W3R 3. T s R A
i rh, BPS 2 EE 5 h 5-HT . 5-HIAA Fl Kyn [#
Ko 7Em& IR AU B b, B 2 R ST Ui A
Y1, i L-dopa .DA \NE Fl MHPG %5 & s S AL
2.2 BPS R FExf Rl B A%
XF BPS 41 Jont FRA /N B i 1B N 250 1647 168
FERY , PRI T4 R LRI 2. BPS 2H Kot HR 2
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Table 2 Concentrations of Trp, Tyr and the related me-

®3 BBPMSEREEAENREY K

Table 3 Concentrations of Trp, Tyr and the related me-

tabolites in the serum (x +5,n=10) tabolites in the gut (x +5,n=10)
(NiEZ X B ZH BPS 41 (it Xof B2 BPS4]
o 2R A R P
Trp' 1.92 £ 0.94 1.72 £ 1.01 TRP' 21.01 £3.55 13.67 £ 0.81
Kyn® 66.06 + 5.29 37.60 + 1.60™" KYN? 981.17 £ 125.86  931.10 = 126.42
3-HK* 32.29 +4.33 41.29 +4.99 3-HK? ND ND
3-HAA® 324.42 +15.43 303.73 + 15.65 3-HAA® 117.25 £ 16.45 237.42 +52.97
5-HT 11.83 £ 0.69 9.09 + 0.50° 5-HT* 2219.10 + 546.61 1469.12 +428.95
5-HIAA® 76.32 +7.54 105.49 +7.75 5-HIAA' 61.15+£5.36 30.74 + 4.95™
ik 2 R A QI P 2 R A i i

Tyr'! 11.29 £ 0.37 10.25 £ 0.71 Tyr* 25.75 +3.41 8.06 +1.48""
L-dopa’ 349 +0.13 342 +0.45 L-dopa® 135.66 + 17.05 112.94 + 16.48
DA’ 6.05 +0.39 5.10 +0.39 DA’ 210.23 + 57.46 185.31 + 86.72
DOPAC? 6.69 +0.43 7.16 +0.44 DOPAC’ ND ND
3-MT* 2.29 +0.16 2.97 +0.26 3-MT? ND ND
HVA® 10.94 £ 0.42 11.18 £ 0.67 HVA*? 31.36 +7.54 22.43 +5.98
NE’ 65.89 +7.57 49.55 £ 6.51 NE’ 802.06 + 192.54  339.50 + 73.99
E’ 29.05 +5.12 40.31 £3.17 D 38.55+6.23 36.69 + 6.58
MHPG® 9.97 + 0.58 10.15 £ 0.48 MHPG? 51.23 £9.21 25.17 +4.31
VMA® 0.71 £ 0.06 1.38 +0.14" VMA® 21.35 £3.31 11.39 £ 2.87

SR LB, P < 0.01,7"P < 0.001 ;' A7 N wg/mL; * B
M ng/mL
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Figure 2 Principal coordinate analysis revealed major dif-

ferences between two groups
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Figure 3 Effects of BPS on gut microbiota in genus level
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