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Effect of IRAK4 on neuronal ferroptosis after traumatic brain injury by
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Abstract: Objective To investigate the role and mechanism of interleukin-1 receptor-associated kinase 4
(IRAK4) in traumatic brain injury (TBI). Methods A moderate traumatic brain injury (TBI) model was es-
tablished using the controlled cortical impact method (CCI). In Experiment 1, thirty mice were randomly as-
signed to either the sham group CCI 12 h,1 d,2 d,3 d,and 7 d groups.,with five mice in each group. In Experi-
ment 2,forty mice were randomly allocated into four groups:sham group,CCI group,si-IRAK4 group.and si-
IRAK4-+MIL385 group,with ten mice per group. Western blot analysis was employed to investigate the time-

dependent expression of IRAK4 as well as the expression levels of proteins related to ferroptosis and the Nrf2/
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HO-1 signaling pathway in brain tissue. Quantitative real-time polymerase chain reaction (qPCR) was utilized
to measure the mRNA expression of IRAK4 in brain tissue. Immunofluorescence co-staining was performed to
determine the cellular localization of IRAK4. Neurological function was assessed using the modified neurologi-
cal severity score (mNSS). Lipid peroxidation and iron accumulation levels were quantified using commercially
available kits, and neuronal mitochondrial damage was evaluated via transmission electron microscopy.
Results Starting from 12 hours after CCI, the levels of IRAK4 mRNA and protein in mouse brain tissue in-
creased compared to the sham group(P <C0. 05) ,reaching their peak at day 1. Additionally, the proportion of I-
RAK4-+NeuN-—+ cells at the injury site in the brain tissue of the CCI group was significantly elevated (P <<
0.05). The mNSS scores,wet/dry weight ratios,as well as the levels of interleukin(IL.)-6,1L.-18,and tumor
necrosis factor(TNF)-a at 1,3,5,and 7 days post-CCI were markedly increased(P<0. 05). Furthermore,Fe’"
and malondialdehyde(MDA) levels were elevated(P<C0. 05) , while superoxide dismutase (SOD) level was re-
duced(P<C0. 05). Neuronal mitochondrial cristae were decreased,the mitochondrial outer membrane was dis-
rupted,and membrane density was increased(P<C0. 05). GPX4 expression was decreased, whereas Nrf2 nucle-
ar translocation and the expressions of HO-1 and ACSL4 were significantly increased (P <C0.05). However,
no significant differences were observed in the proportions of IRAK4 + GFAP + cells and IRAK4 + Ibal +
cells between the two groups (P>>0. 05). Compared with the CCI group,the mNSS score,wet dry weight rati-
0,1L-6,11-1 B,and TNF-a levels of si-IRAK4 group mice at various time points after modeling were all re-
duced (P<C0.05),Fe’" and MDA levels were reduced (P<0.05),SOD levels were increased (P<C0.05),and
the morphological characteristics of neuronal mitochondria in brain tissue were significantly improved. GPX4
expression increased (P <C0.05), Nrf2 nuclear translocation and HO-1, ACSL4 expression decreased (P <C
0. 05). Compared with the si-IRAK4 group,the mNSS score,wet dry weight ratio,11.-6,1[.-18,and TNF-a lev-
els of mice in the si-IRAK4+ML385 group increased at all time points after modeling (P <C0. 05) , while Fe*"
and MDA levels increased (P<C0. 05),SOD levels decreased (P <C0. 05) , mitochondrial damage to brain tissue
neurons worsened, GPX4 expression decreased (P <C0. 05),Nrf2 nuclear translocation and HO-1, ACSL4 ex-
IRAK4 is highly expressed in the brain tissue after TBI. Knock-
down of IRAK4 may inhibit inflammation and oxidative stress by activating the Nrf2 / HO-1 pathway,there-

pression increased (P<C0. 05). Conclusion

by improving neuronal ferroptosis.
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roptosis; nuclear factor E2 related factor 2/heme oxygenase-1 pathway
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EMEEREMF TAP. TSGF. TFF3 KER S
MBEZ BATHEREST

k4R, EAMS.E &
BT ERHRXFERGREFRERTH ZARER, T HEIM 224000

H EHWM RKRERTHAREBZLAFNBIFFTERA(TAP) . ZRFBAKREF(TSGF) =B F 3
(TFE3) K FAEMBIZE ATHXEZ, A #®I2021 F 1 A% 2022 4 12 AZRIKE M 76 418 H & &
HFAEH R, FABRE B T6 B TRABANREEEEABITREL, W F AR TAP. TSGF . TFF3 . It /&
FR-4(TAL) IR T KRB Z K F A 4E(ROC) W & 5 #7 fo7F TAP.TSGF ., TFF3 K 58 #1 J5% 69 4 W 44,
i mat Bz 2 AT AX AR A RE2EEZOBH-I(MMP-9), & ¥k & 8B4 X L 2R &9 K#BEE-3
(Caspase-3) BHE@pE-2(be-D AR IR A ;WM THBEL LFIFAESMNEZEZ . ATHELLR .G AR
HHFMEZRAGELE, GR Wr 2o ESE B3E, Il THmEEHE TAP.TSGF = TFF3 K-+ 5 T 1
Mfe | BT HEEHF(P<0.05) . MBREIL . AKRECLEHES T HEEHE TAP.TSGF # TFF3 K F & T i
A A MO LS T HEEELE(P<0.05), MEalhiEd TAP. TSGF.TFF3 = TA4 K -F 34 3 T /& 7 7%
T4 (P<{0.05), Pearson A M5 M ER B+, ik TAP. TSGF.TFF3 K F 45515 TA4 KF 2 EAE(P<
0.05), ROC & 5 ¥4 R 27, ik TAP.TSGF.TFF3 K FBHA S W TR B WA TEREK K, LAY
Y BT AE . JE R L% 4 4R P Caspase-3 A B & A KPR T & 7T 9% & 28 (P <<0. 05) . MMP-9 #= bel-2 & B & &
KEHZHTFEATHEA(P<0.05), Pearson BE MBS LR R =, ik TAP.TSGF.TFF3 K -F 53 5 &4
2R Caspase-3 & B &k K-F 2 fi #8% (P <C0.05),%5 MMP-9,bcl-2 & B &k K-F 2 E 4% (P<0.05),
it THEEHL K TAP.TSGF . TFF3 K- FFF /&  AAKFEUTRE MW BIZE A TAH X,

KXW THBE; MEFTES; ERNBAKBETF; =-BEF3; &FE; AT
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Levels of serum TAP,TSGF and TFF3,and their relationship with tumor invasion
and apoptosis in patients with cervical cancer”
ZHANG Juan \MENG Xiangnan” ,\WANG Feng
Yancheng School of Clinical Medicine ,Nanjing Medical University ,Yancheng Third
People’s Hospital ,Yancheng » Jiangsu 224000 ,China
Abstract:Objective To study levels of serum tumor abnormal protein (TAP),malignant tumor growth
factor (TSGF) and trefoil factor 3 (TFF3),and their relationship with tumor invasion and apoptosis in pa-
tients with cervical cancer. Methods A total of 76 cervical cancer patients admitted to the hospital from Janu-
ary 2021 to December 2022 were selected as the cancer group,and another 76 cervical precancerous lesions pa-
tients from the same period were selected as the precancerous lesion group. The levels of serum indexes
[ TAP,TSGF,TFF3,tumor antigen-4 (TA4) ] were compared between the two groups,and the diagnostic val-
ue of serum levels of TAP,TSGF,and TFF3 for cervical cancer was analyzed using receiver operating charac-
teristic (ROC) curve. The expression of tumor invasion and apoptosis-related genes [ matrix metalloprotein-
ase-9 (MMP-9) ,cysteinyl aspartate specific proteinase-3 (Caspase-3) , B-lymphoblastoma-2 (bcl-2) ] was com-
pared between the two groups. The relationship between serum indexes and tumor invasion/apoptosis-related
genes,clinicopathological characteristics was analyzed. Results After adjusting for age and gender, the levels
of TAP,TSGF,and TFF3 in stage [l patients with cervical cancer were higher than those in stage [[ and
stage | patients with cervical cancer (P<C0. 05). The levels of TAP, TSGF,and TFF3 in cervical cancer pa-
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