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Bisphenol F exposure disrupts metabolism of neurotransmitters in mouse liver

CAO Hui', YU Zheng’, FAN Yichun®, LIN Yuxin®, WANG Jun’, GAO Rong’, JIANG Lei"

'Department of Hygienic Analysis and Detection , Nanjing Qixia District Center for Disease Control and Prevention,
Nanjing 210046 *Department of Hygienic Analysis and Detection, *Department of Toxicology, School of Public
Health, Nanjing Medical University, Nanjing 2111663 *‘Department of Emergency, the First Affiliated Hospital of
Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the effects of bisphenol F (BPF) on the tryptophan (TRP) and tyrosine (TYR) - derived
neurotransmitter metabolism in the liver, elucidating the metabolic characteristics of the neurotransmitter disturbance elicited by BPF.
Methods: The SPF C57BL/6] mice were administrated with different concentrations of BPF[40,400,4 000 pg/(kg+d) | by gavage for
30 consecutive days, and the ultra-high-performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/MS) assay was
used to examine the characteristics and levels of TRP and TYR -derived neurotransmitters in the mouse livers after BPF exposure.
Results : The levels of TRP and TYR in mouse livers were significantly decreased after BPF exposure , and 5-hydroxytryptamine
(5-HT) was significantly decreased, while kynurine (KYN) , another key metabolite of the TRP metabolic pathway, significantly
increased. For the TYR metabolism, TYR and its metabolite dopamine (DA) obviously decreased; meanwhile, other excitatory
neurotransmitters, such as glutamate (GLU) , vy -aminobutyric acid (GABA) , aspartic acid (ASP) and glycine (GLY) , dramatically
decreased. Conclusion: BPF exposure can decrease the levels of TRP, TYR and several other excitatory neurotransmitters, and
promote the metabolic transformation of 5-HT into KYN in the TRP pathway. Therefore , the current study on the metabolism of hepatic
neurotransmitters provides novel evidence for the liver and neuropsychiatric diseases caused by continuous exposure to BPF.
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#ir (RAININ 2w, g 1) o
1.2 Fik
12,1 #FAAT AL 22 5 A

PRILZ 10 mg IFAEREAS T 1.5 mL &4, T
A 500 pL KA TR (HEE : KRR EE A 3:1), 50 L.
TR AR AR (EA2=3 mm) , TZHE12)
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Figure 1 Effects of BPF exposure with varied concentrations on hepatic 5-HT metabolic pathway
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Figure 2 [Effects of BPF exposure with varied concentrations on hepatic KYN metabolic pathway
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Figure 3 Effects of BPF exposure with varied concentrations on hepatic DA metabolic pathway
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Figure 4 Effects of BPF exposure with varied concentrations on hepatic NE metabolic pathway



A3 5 oM

<1198 MoR B R Rk ¥ E W 202349 A
A 400000 B 100000

. ~ 80000 e
%2300 000 —é:— sokok otk sk % R etk sk
= . VS = 60 000 _$_
= 200 000 . = oo
o v Z 40000 v
© 100 000 3 20000 s e IR

01— . . . 0-+— . . .

0 40 400 4000 0 40 400 4000
BPF[ pg/(kg-d)] BPF[ pg/(kg-d) ]
C 300000 * D 80000
A
%i-_! EEE — .

3200000 = . 5000007 g P
£ = = £ 40 000 .
100 000 ' % s =
3 < 20000 4= v

O T T T T O T T T T

0 40 400 4000 0 40 400 4000
BPF[ ng/(kg-d) ] BPF[ g/ (kg-d) ]

AU GLU S LA B A4 GABA it LUER; C A 2L GLY st LUES DA ASP Frim LU . X IRZLLEAR, P < 0.05,"'P < 0.001(n=8)
B 5 AREIREBPF&EXT/NRATHE G & fh a2 % BRI #20

Figure 5 Effects of BPF exposure with varied concentrations on the excitatory neurotransmitters in mouse liver

Mk T BPAM AU, BPF 5% A AR SR VT e R
16 IR R UEE I R . W b 2= i 7 -
RN K R IEARBIRL M OC R, 7E R £, AT
RS T 3 H E Z G R 57 1 BPA 42 47
(50 pe/(kg-d) |, B8 T 5% 5 W — 2900
40 g/ (kg d) A IR i R) s 5 a2 rp 751 a2 A g )
WAL, BTE T ff BPF 2 5 51 i 2838 i ZZ AL A )
o AWESE KBS BPA ZEMLL, BPF 51 A4 i 4836 it
AR 22 R BOMARR | 70 5 | A s Ay LR 1) U A3
N R, X5 BPF 288 /K5 20 3 M D AF Lo i
BB K T R U AR e R LA B3 BPF 2
WIRTKF S5t LA RK AR R
PIELG—E

I, A 2R R B 32 I E SRR S R SR R A
BAEHEAT 00T, KBBR8 BRI R S K
SR ) & AR B EA OGS FE S )2 IH, BPF 22
W R EE G, H AR 5 2 B0 B A B R £ R
FERAS S SRITHALRMIATE 2 . IF5T R, fh 2
o 2 VR G A I AN A | BB o A Y R
R, AR X HIAR 4 36 7 T8 = ST 2 P2 i T
T, SR 5-HT  NE S5 FEHE I i 71, 248 17 12 15 5 fgh
[P S-HT & NE K F S5 2R H g™, Bk
TEXT i 2236 ST P IR 24 Th T ik s 2 R 458, i
1, A A 223 T 2L 51 K 1 9 i Of k 37 1) ¢
Ao BOIAFIT & B, KYNAE R TRP AR i oG
T, RAE R I KYN A i 56 5 1DO-1 )i, Al
S| & AR PORG IR W IR AR 5 e Ak, KYN 7E I i

H T g B UE B 5 AR A A B YD AR 5G| 1% AR
IDO-1 5% TDO S8 il 1) /55 2R 38 s U , SE30 TRP M
5-HT [a] KYN R fb (1 6) . A B, 80%
) KYN 2126 F I, 1 ikt 60% LA 1 /9 KYN € A
ARJE R I, BPF %% 28 X6 A KYN 7KSF (1) 52 0
NEE, AHFFESE R BoR, BPF #5885/ BUFIE
TRP /K i 2 F W, 5-HT KF R, Jo AR R e i
BPF 282 i , iX W] RE 5 WUy ik 2 W 2 & Je 7= U
YR A G, SRR FERCAIRMR AR T, B AT 7= A 4
R RN Y o (B GRS, BPF 287 )5 , I
JE B KYN ZKF- B 38, 4578 BPF 23 T TRP M
S-HT R4 i KYN A& 12 a9 5% 1L, il B 350
HNE KYN K- T4 3 06 TYR A& A, AR 0P 98 &
PIBPF %52 i, IFAE o TYR 5B FRAG, HR i oG it
U= 9 DA K8 2 T M, A 5T 45 5 5 BPA %
5 J5 DA T B BN AR A4S MR B A 4 AR
MRS — 8, 5 5-HT DA S5 i 458
JE— S, A NE K E (95 IR RS
e AR S A 27 ) 2 T3 A s pe i e s & 2 Y
IBE G R R R BRI T I R . (A4S — R 2,
BPF 2 8 B AIC 1 P IUE v % gy M b 22366 ot 19 AR a8 7K
S, M GLU . GABA . GLY K ASP 4 Fifi it 28 18 [t
[ I} R W . #9887, GLU .GABA .GLY & ASP 5
N-F38-D- KA W (NMDA ) 4552 K 45 4 144
225y VT R R MR B AE R AR F AR R
H PR IR 2 Y GABA 7K - BH i A 5 kA,
D-M 2228 5 GLY :[R]3E NMDA 324 & ¥R



43 EF oW
20234E9 H

WM Ay IF,YE—Al, AR DU F R ER T /N BRI At A s A s R ] .
B BRI E AR (B SRR M) , 2023 ,43(9) : 1194-1200

+1199-

TRP ﬁ?}ﬂ PEAE

%m =y

H 5-HIAA

) m
y
7 coon HO COOH

COOH

NH. O NH,
KYN

L-DOPA

NH. O NH,

COOH
/Q\’m/ COOH ——>
NH,
OH

3-HK 3-HAA

DOPAC

COOH COOH
Mm» oy, Q” i A

GLU GABA

OCH;

GLY

w_.kA A M

El6 TRP.TYRX>

EHZIE

BRI E
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