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[Abstract] Objective To investigate the expression levels and clinical significance of serum ferroptosis suppressor
protein 1 (FSP1), glutathione peroxidase 4 (GPX4), and reduced glutathione/oxidized glutathione (GSH/GSSG) ratio in endo—
metriosis (EMT). Methods From September 2023 to September 2025, 89 patients with EMT admitted to the Department of
Gynecology of Changshu Hospital of Traditional Chinese Medicine in Jiangsu Province were selected as the EMT group, and
89 patients with non-EMT who underwent surgery for benign lesions were selected as the control group. The degree of EMT
tissue damage was evaluated by the American Fertility Association revised staging (r-AFS), which was divided into stage |
@ =29), stage Il @=23), stage Il @ =21), and stage IV @ =16). Serum levels of FSP1, GPX4, GSH, and GSSG were detec—
ted by enzyme-inked immunosorbent assay, and the GSH/GSSG ratio was calculated. Spearman rank correlation analysis was
used to analyze the correlation between each index and r-AFS stage. Multivariate logistic regression analysis was used to ana—

lyze the correlation with EMT and its intensity. The value of differential diagnosis of EMT was evaluated by receiver operating
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characteristic (ROC) curve analysis. Results Serum FSP1 level in the EMT group was significantly higher than that in the
control group, while GPX4 level and GSH/GSSG ratio were significantly lower than those in the control group (¢ =12.406,
14.182, 7.028, allP <0.001). FSP1 levels progressively increased from stage I to IV, while GPX4 levels and GSH/GSSG ratio
progressively decreased from stage [ to IV (F =19.869, 35.775, 10.761, all P <0.001). FSP1 was positively correlated with
r-AFS stage ¢, =0.604, P =0.011), while GPX4 and GSH/GSSG ratio were negatively correlated with r-AFS stage ¢, =-—
0.537, —0.592,P =0.017, 0.006). Increased menstrual days, history of dysmenorrhea, and elevated FSP1 were independent risk
factors for EMT OR (95%CI)=1.146 (1.066—1.232), 1.171 (1.078-1.275), 1.217 (1.050—1.409) . Elevated GPX4 and elevat—
ed GSH/GSSG ratio were independent protective factors for EMT OR (95%CI)=0.903 (0.853-0.956), 0.830 (0.761-0.907) .
The AUCs of FSP1, GPX4, GSH/GSSG ratio, and their combination for diagnosing EMT were 0.803, 0.798, 0.805, and 0.921,
respectively. The combined diagnostic value of the three was superior to that of each individual marker (Z =2.376, 2.432,
2.336;P=0.013, 0.011, 0.014). Conclusion Serum FSP1 is upregulated, while GPX4 and GSH/GSSG ratio are decreased in
patients with EMT, which are closely related to the degree of tissue damage. Early combined detection of these three markers
can serve as biomarkers for the diagnosis of EMT and evaluation of tissue damage.
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Tab.2 Comparison of serum FSP1 GPX and GSH/GSSG ratio

between control group and EMT group
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GSSG in EMT patients with different severity levels

FSP1( pg/L)  GPX4( pg/L) GSH/GSSG( %)
I 29 3.51+0.96 43.53+6.87 7.85+2.34
il 23 4.58+1.04 37.85+6.02 6.30+2.05
i} 21 5.15+1.11 32.96+6.01 5.58+1.98
Y 16 5.96+1.32 23.91+5.94 4.34+1.82
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P <0.001 <0.001 <0.001
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Tab.4 Multivariate Logistic regression analysis of influencing fac—

tors for EMT

B SE Wald P OR 95%CI
0.136 0.037 13.511 <0.001 1.146 1.066~1.232
0.158 0.043 13.501 <0.001 1.171 1.078~1.275
FSP1 0.196 0.075 6.830 0.001 1.217 1.050~1.409
GPX4 -0.102 0.029 12.371 <0.001 0.903 0.853~0.956
GSH/GSSG  -0.186 0.045 17.085 <0.001 0.830 0.761~0.907
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0.011.2.336/0.014) 5. 1o



2026 6 25 6

Chin J Diffic and Compl Cas June 2026 Vol.25 No.6

* 719 -

5 FSP1.GPX4.GSH/GSSG EMT
Tab.5 Comparison of the diagnostic value of FSP1 GPX4 and
GSH/GSSG ratio for EMT

AUC 95%CI

FSP1 3.98 pg/L 0.803 0.736~0.861 0.663 0.795 0.458
GPX4 41.09 pg/L 0.798 0.732~0.859 0.658 0.793 0.451
GSH/GSSG 7.05% 0.805 0.739~0.863 0.697 0.762 0.459

0.921 0.877~0.956 0.893 0.786 0.679

1 FSP1. GPX4. GSH/GSSG EMT ROC

Fig.1 ROC curve of serum FSP1 GPX4 and GSH/GSSG ratio
for the diagnosis of EMT
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