- 3774 - PAR T BT 2 2% 2024 456 51 #5520 #]  Modern Preventive Medicine, 2024, Vol. 51, NO. 20

- STUHAR BRI -
PRAC TR IO R AR B 5 2% 7 20/ B
SUIRAAA 15 1Y 52 5 F 5

ZH A AT G, BT, L EE B4R,
RR B AT, KA
1 B TR PR B2 Bt 0L FF1L 06321052, HEdb Bl TR A6 T8 3. R LTI AE 4 R b5
4. AEJEI TR B TR 2 4 T A S 55, AR B TR S A 56, AL TR IERIEE 2

WEBH B HORR RIS B RN B BRI EIE T 7R OB RV I A 2 B8 S BOCIRIR I G TP 9 fE . 77
7% SPF ZMfit: C57 /NER 40 HBEHL > Aot FRZH 4 28 G 4 IR0 el 0 2 RIK B R B A 5 I PR i S 0 35 52 0
KA B 52 5 A6 T /N B 2247 S 728 A 5 7 R0 A I /s BRBCAR A4 b — 2k B2 7 P % (malondialdehyde , MDA ) F145 Jit
H K (glutathione , GSH ) 1) 75 & ; i F Western blotting 48 I /1N B GCHR A4 v 48 B8 T AH 5C 28 (A TR 3R AR K % 7 B bt 11
(solute carrier family 7 member, SLC7TA11) | 4+ Bt H K i3 & 1k 9 i 4 ( glutathione peroxidase 4, GPX4 ) | 4k %% & [
(Ferroportinl ,FPN1 ) i i [ 34 ; i SE AT Bt PCR :Aa Il miR - 124 1Y3R35 . 4800 LWRCR TR E R 5 25
Br i —2E PP LR T LSD Kl . S8R AT N F NI A R IR, S IR LU 2 e 4] OBkl 2 i 4/ BRU e
5 FRBTIR] (35 P < 0. 001 ) | 1™ 37 52 56 v e X 38 452 B A ] (3% P < 0..001) | s B2 (¥ P < 0.001) BE/K (i bf- 232 (P, =
0. 0103 Py <0.001) 3 8 2T W 5 55 VR 5 0 20 sl SO0 Rl 8 0 20 LU, R 15 2 0 0 I 45 R T V) L 3 52 3 v ke IXC
A5 R ] RS RS B TRAIK (3 P < 0.001) ; bb Ak, B0 28 5 A/ BB /K Al - S8 A T4 22 B8 41 (P = 0. 001) , [F)
B, S IR LA A R AR 4 R R R /N R BOIR R R Fe® " St i (P =0.002; Py =0.001) , GSH £ BEFEAR
(Py =0.015; Py, <0.001) , H 8RR L /NRBCIRAE T MDA &5 T (P <0.001) ; JbAh, BE G 2 8 4/ BRECIR
kb Fe’* MDA £ & T4 R4 (P, * =0.004;P,,, <0.001) Fiskl REEH (P, " =0.008;P,,, =0.007),GSH
TR THEAEEH (P <0.001) 552 EE4 (P =0.010) FHIEEZEEE A (P =0.001) /NERECIRMA T SLCTATL 3R IAYY
FRTFXT R kLR EE 4 GPX4 B 13RI T XTIRZH (P =0.007) , Bk 2 B 41 GPX4 SR I RIB M THEBREH (P =
0.006) ; Mok, 4E R FRLH (P = 0.005) ¥ KRR EEZH (P =0.002) /MR (19 FPN1 25 [ 3R 3k ¥ 0% T X8 20 B 2 B 4
FPN1 1 RA R E TR B R 4 (P =0.002) MM AR R ERAL (P =0.005) , S5 R4 L, M2 R4 (P =
0.002) f AL B FELL(P <0.001) /NRECR T miR - 124 Ik BIF 7 s RINTEG 2 B 4L/ NRZCR A miR - 124 23k
R TR AR B A AU B R R EE 4 (3 P <0.001) . 4518 VBB FIARIB & 2 88 7] gl i miR — 124/FPN1 7 # 2k 5t
TR /N BRGCIR A 475 18 T 5 | iS5 2 ) e e A AN A SRR RRA T 1

SRR Rl R AR R s M SR

hESES.R-33 XEREER A XEHES 1003 -8507(2024)20 -3774 - 08

DOI; 10. 20043/. enki. MPM. 202405175

Experimental study of ferroptosis in striatum damage in mice
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Abstract : Objective To investigate the role of ferroptosis in striatum damage induced by combined exposure of microplastics
and manganese by establishing a mouse model following microplastics and manganese alone or combined exposure. Methods
Forty SPF male C57 mice were randomly divided into control group, manganese exposure group, microplastics exposure group
and combined exposure group. Neurobehavioral tests including rotarod test, open field test and sucrose preference test were
performed. The contents of divalent iron, malondialdehyde and glutathione in striatum of mice were detected by using the kit.

Western blotting was used to detect the protein expressions of SLC7A11, GPX4 and FPNI in striatum of mice. Real —time PCR
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was performed to detect the expression of miR — 124. Single factor analysis of variance was used for comparison of multiple
groups of data, and LSD test was used for further pairwise comparison. Results Behavioral tests showed that the residence
time of the rotating rod (all P <0.001), the residence time in the central zone of open field test (all P <0.001), total

distance of open field test (all P <0.001) and the sucrose preference rate (P =0.010; P <0.001) in

manganese microplastics

manganese exposure group and microplastics exposure group decreased significantly compared with that of the control group.
Compared with the manganese exposure group and microplastics exposure group, the residence time of the rotating rod, the
residence time in the central zone of the open field test and the total distance of the open field test of combined exposure group
decreased significantly (all P <0.001). In addition, the sucrose preference rate of the combined exposure group was lower
than that of the manganese exposure group (P =0.001). At the same time, compared with the control group, the contents of
manganese = 0- 0025
=0.015; Pmicroplastics <0.001). The content of MDA in

Fe’* in striatum of mice in manganese exposure group and microplastics exposure group increased ( P,
Pmicroplastics =0. 001) , the contents of GSH decreased (P, znesc
the striatum of mice in microplastics exposure group increased (P <0.001). Furthermore, the contents of Fe’* and MDA in
striatum of mice in combined exposure group were higher than those in manganese exposure group (P,>" =0.004; P,,, <
0.001) and microplastics exposure group (P,,>* =0.008; P,,, =0.007) , while the content of GSH was lower than that in the
manganese exposure group (P <0.001). The protein expressions of SLC7A11 in manganese exposure group (P =0.010) and
microplastics exposure group (P =0.001) were lower than that in the control group. The protein expression of GPX4 in
microplastics exposure group was lower than that in the control group (P =0.007), and the protein expression of GPX4 in the
combined exposure group was lower than that in the manganese exposure group (P =0.006). The protein expressions of FPN1
in the manganese exposure group (P =0.005) and microplastics exposure group (P =0.002) were lower than that in the
control group and the protein expression of FPN1 in the combined exposure group was significantly lower than those in the
manganese exposure group (P =0.008) and microplastics exposure group (P =0.005). Compared with the control group, the
expressions of miR — 124 in striatum of mice in manganese exposure group (P =0.002) and microplastics exposure group (P <
0.001) increased. At the same time, the expression of miR — 124 in the striatum of mice in the combined exposure group was
higher than those in the manganese exposure group and microplastics exposure group (all P <0.001). Conclusion Combined
exposure of microplastics and manganese might lead to striatum damage in mice through the regulation of ferroptosis, and then
cause motor dysfunction and anxiety — depression — like behavior.
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