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The mechanism of ferroptosis after spinal cord ischemia-reperfusion evaluated by T,* mapping MR
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Abstract: Objective: To examine the changes of iron deposition in the spinal cord by 7.0T T,* mapping MR imaging af-
ter spinal cord ischemia-reperfusion (SCIR) and analyze the relationship between T,* and protein of ferroptosis, to reflect the
mechanism of ferroptosis after SCIR. Methods: Forty—eight Wistar rats (male, 280~300 g) were selected and randomly divided
into sham group(n=8) and SCIR group(n=40). The SCIR group was divided into 6 h(n=8), 12 h(n=8), 24 h(n=8), 48 h(n=8) and
72 h (n=8) subgroups. A 7.0T MR scan was performed after the modeling was completed. After scanning, immunohistochemical
staining of family 11 member 2 (SLC11A2), ferritin heavy chain 1 (FTHI1), glutathione peroxidase 4 (GPX4) were performed.
Analysis of variance and Tukey test were used to compare the differences in T,* values and protein expression levels in each
group. Results: At 6 h after SCIR, the T,* value of the anterior spinal horn decreased significantly (P<0.001, Tukey test),
reaching the lowest at 24 h (P<0.001, Tukey test), and the 48 h subgroup recovered (P<0.001). At 6 h after the SCIR injury,
SLC11A2 expression showed a slight increase trend, while FTHI expression was significantly reduced(P=0.007, Tukey test). At
24 h after the SCIR injury, the expression of SLC11A2, FTH1, and GPX4 were significantly decreased (P=0.031, P=0.009, P=
0.004, Tukey test). Conclusion: After SCIR injury, the T,* value, SLC11A2, FTH1, and GPX4 all show a transient decrease,
and the Ty* change is consistent with the GPX4 protein change, suggesting that T,* mapping can further reflect the mecha-
nism of ferroptosis by detecting the changes in spinal iron deposition.
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Figure 1. The changes of T,y* mapping after SCIR. A~F: ROIs in T,WI. The ROIs were delineated in the anterior horn of the spinal

cord. G~M: Changes of Ty* mapping in sham group and SCIR groups. ## compared with other groups, P<0.01, **P<0.01.

B 2 SCIR J& A [F] i ] 20 4 46 1 f1 SLC11A2 Rk 28k,
A~F: 1R F AR SCIR J5 6 h.24 h 48 h 72 h #0 SLC11A2 %4

scReh ScIR 24 MG (0 Je i R B A, #*P<0.01,#P<0.05,
S SL:C::M Figure 2. Differences in the expression of SLC11A2 af-
1500000 ter SCIR. A~F: Tendency for SLC11A2 staining and integrated
dooouc density in the sham group and the SCIR groups at 6 h, 24 h,
48 h and 72h after SCIR. **P<0.01, *P<0.05.
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Figure 3. Differences in the expression of FTHI after
SCIR. A~F: Tendency for FTHI staining and integrated densi-
ty in the sham group and the SCIR groups at 6 h, 12 h, 24 h
and 48 h after SCIR. **P<0.01, *P<0.05.

B 4 SCIR J& AN RN A 245 B Al GPX4 Ris Ak, A~
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Figure 4. Differences in the expression of GPX4 after
SCIR. A~F: Tendency for GPX4 staining and integrated densi-
ty in the sham group and the SCIR groups at 12 h, 24 h, 48
h and 72 h after SCIR. **P<0.01, *P<0.05.
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