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Abstract Objective To investigate the correlation between serum brain-derived neurotrophic factor (BDNF), solute carrier family 7
member 11 (SLC7A11), Toll-like receptor 9 (TLR9),and high-risk human papillomavirus (HR-HPV) infection in patients with cervical
lesions. Methods A total of 128 patients with HR-HPV-positive cervical lesions treated at Qinhuangdao First Hospital between July
2021 and June 2024 were enrolled,including 96 cases of cervical intraepithelial neoplasia (CIN) and 32 cases of cervical cancer (CC)
diagnosed by cervical biopsy. According to the degree of CIN, patients with CIN were divided into a low-grade squamous intraepithelial
lesion (LSIL) group (n = 55) and a high-grade squamous intraepithelial lesion (HSIL) group (n = 41). In addition, 128 healthy examinees
were selected as the control group. Serum levels of BDNF,SLC7A11,and TLRY were measured, and their relationship with HR-HPV
infection was analyzed. Their diagnostic value for assessing the severity of CIN lesions was also evaluated. Results There were statis-
tically significant differences in the distribution and viral load of HR-HPV subtypes among the control,CIN,and CC groups (P < 0.05).
HR-HPV infection was positively correlated with serum BDNF and SLC7A11 levels and negatively correlated with serum TLR9 levels
(P < 0.05). The levels of BDNF and SLC7A11 in the HSIL group were significantly higher than those in the LSIL group, whereas the level
of TLRY was significantly lower (P < 0.05). High expression of BDNF and SLC7A11 was identified as an independent risk factor for the
progression of CIN to HSIL, whereas TLRO was identified as a protective factor (P < 0.05). The area under the curve (AUC) for the com-
bined diagnosis of HSIL using the three methods was 0.938 ,which was superior to that of any single biomarker (P < 0.05). Conclusion
Upregulation of serum BDNF and SLC7A11 and downregulation of TLR9 are closely related to HR-HPV infection and the severity of CIN
lesions. Combined detection of these biomarkers has high diagnostic value for assessing CIN lesion severity.
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F1 BB, CINEH, CCEHR-HPVELLSE [n (%)]

Tab.1 HR-HPV infection typing in the control, CIN, and CC groups [n (%)]
Group n HPV16 HPV18 HPV58 HPV52 HPV35 HPV33 Mixed infection
Control 128 5(3.91) 1(0.78) 1(0.78) 0(0) 0(0) 1(0.78) 0(0)
CIN 96 16(16.67)"  14(14.58)" 4(4.17)" 6(6.25)" 5(5.21)" 7(7.29)" 3(3.13)"
cc 32 4(12.50)" 6(18.75)"  4(12.50)" 3(9.38)" 3(9.38)" 4(12.50)" 4(12.50)"
1) P < 0.05 vs. control group.
#z2 tBRL. CINAH. CCAHR-HPVERR [n (%)]
Tab.2 HR-HPV infection status in the control, CIN, and CC groups [n (%)]
HR-HPV load (copies/mL.)
Group n Total HR-HPV infection
1-100 >100-1 000 >1 000
Control 128 8(6.25) 7(87.50) 1(12.50) 0(0)
CIN 9 55(57.29)" 23(41.82)" 24(43.64) 8(14.55)
cC 32 28(87.50)"? 4(14.29)"? 18(64.29)" 6(21.43)

1) P < 0.05 vs. control group;2) P < 0.05 vs. CIN group.
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Tab.3 Comparison of serum BDNF, SLC7A11, and TLR9 levels among the control, CIN, and CC groups (ng/mL)

Group n BDNF SLC7A11 TLR9
Control 128 0.35+0.11 2.62+0.56 55.84 +10.47
CIN 9 0.70 + 0.23" 5.03 +1.53" 31.04 +7.35"
cC 32 0.95+0.31"? 9.14 +2.34"? 17.58 £4.21"7

1) P < 0.05 vs. control group;2) P < 0.05 vs. CIN group.

2.6 ZHZKlogisticlHH 552 M CINGE AL R B A R 2R
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Tab.4 Comparison of clinical data and serum levels of BDNF, SLC7A11, and TLR9 in patients with different degrees of CIN lesions

Item LSIL group (n = 55) HSIL group (n = 41) X I P
Age (year) 4259 +5.16 43.67 +5.28 1.004 0318
BMI (kg/m®) 20.68 + 2.36 21.05+2.18 0.785 0.435
Gravidity 1.58 £0.22 1.62+0.21 0.898 0.371
Parity 1.31£0.19 127+0.15 1.113 0.268
Age at first sexual intercourse [n (%) ] 0.422 0.643
<20 years 21(38.18) 19 (46.34)
=20 years 34(61.82) 22(53.66)
Marital status [n (%) ] 0.234 0.629
Single or divorced 13(23.64) 8(19.51)
Married 42(76.36) 33(80.49)
Smoking history [n (%) ] 1.439 0.230
Yes 7(12.73) 9(21.95)
No 48(87.27) 32(78.05)
Diabetes mellitus [n (%) ] 0.160 0.689
Yes 9(16.36) 8(19.51)
No 46 (83.64) 33(80.49)
Hypertension [n (%) ] 1.368 0.242
Yes 5(9.09) 7(17.07)
No 50(90.91) 34(82.93)
Oral contraceptives (year) 3.54+0.86 3.81+0.93 1.470 0.145
BDNF (ng/mL) 0.62=0.13 0.81+0.14 6.854 <0.001
SLC7A11 (ng/mL.) 436 £1.06 5.94£1.25 6.690 <0.001
TLR9 (ng/mL) 33.62 £ 4.61 27.58 +3.85 6.803 <0.001

x5 HEZRlogisticEA5H#MCINRZZERN ER
Tab.5 Factors influencing the severity of CIN lesions in multivariate logistic regression analysis

Variable B SE Wald x° OR 95%CI P
BDNF 0.931 0.271 11.812 2.538 1.492-4317 0.001
SLC7ALI 0.618 0.226 7475 1.855 1.191-2.889 0.006
TLR9 -0.338 0.091 13.818 0.713 0.597-0.852 <0.001

%6 IMEBDNF, SLC7A11. TLRIKEXICINFRIEIZE RIS TN E
Tab.6 Diagnostic value of serum BDNF, SLC7A11, TLR9 levels for the severity of CIN lesions

Variable Cutoff value (ng/mL)  Sensitivity (%)  Specificity (%)  Youden index AUC 95%CI P
BDNF 0.74 70.73 85.45 0.562 0.821 0.730-0.892 <0.001
SLC7A1L 5.67 90.24 72.73 0.630 0.841 0.753-0.908 <0.001
TLR9 31.38 75.61 72.73 0.483 0.803 0.709-0.877 <0.001

Tripartite alliance - 97.56 78.18 0.757 0.938 0.869-0.977 <0.001
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