BAT & H3 M K22 (B Vol. 47 No. 3
2026 43 A Medical Journal of Wuhan University Mar. 2026

DOI: 10. 14188/j. 1671-8852. 2024. 0605 XEHS 1671-8852(2026)03-0376-07

FRESES A BA R E B P BRBOCAR B IR R 5
&G B4 TLRA/CAMP {55 il 5% % ik

oA E N MEE R A BT & OB

A s 2 2 e B B B B BRAMEE WA BN 4413003
CEHT O ER RS ER A FH O 441024,
RIS BEBE I R AR WidE s 430015

E B o0 LIRS O M IRE BT K MOGHEA R W R R GG B E 1) Toll FE3Z 1k 4(TLR4) /3
BER IR H (cAMP) 55 18 J 3235 , ¥R 9% TLR4/cAMP {555 18 % 3= 35 % JRAE B8 N BOBOGAR G W IR 3 G0 I8 e 1 174
Bl 7 & LL20214F 6 H —20234F 6 7 T4k = 24 25 B it B M 15 e 47 % PR A B8 T B BOL A R 3A Y7 1 80 il I
PR S5 A0 S8 TGRS G MR R A R A W IR AR L IR 43 N IR 2 (n=31) MR L (n=49) . 43 17 I 20 /Y I
PRERE, 0 L P4 B AP 1L TLR4 . cAMP 7K F- . LA Spearman AH 5 2E 23 #r 40 JE 1L TLR4 . cAMP 5 I JR B& 45 1 %
i DR BB AR S I TR R BRI (A St ORI 2R R AE TAE # 28 (ROC) 43 B 41 il TLR4 . cAMP X R )5
W PR R B0 I PTG A0 8, LA Logistic [ 4347 1+ R F 25 10 J038 i PR 55 T Bk IOG AR S5 W PR R G I i fa s I R
2R WA TR KRG EARRE A IFEBUK A IR B AR BASTAE 3T o ) e 22 R e it 8 L (P
<C0.05) ; Y 4 19 40 JE 1L TLR4 ,cAMP /K - 5 T R YL 41 (P<C0. 05) 5 Spearman A & £ 43 ¥ 7R , TLR4 . cAMP
R 5 M IR R G R e 4 5L IE A 55 (7=0. 461, 0. 487, P<C0. 05) ; ROC MR /3 #r 45 1 /R, TLR4 . cAMP B4 344 -
PRI SE B R A B R AL ARG IR R G RYAY IZ F iBL(AUC) M 0. 987 45 5 O 95. 92% , RELE N
96. 77% T A8 AR B MITAL . Logistic 2 I3 BIH - Hr 45 R R, F AR R =60 min A5 & ASIRE GIFH
UK BERIE  TLR4 . cAMP 7K - Fh 8 J& 1 IR B 45 7 583 i DR A B T KO AR 00 IR 2 48 8 % 1 0 Sy F 8 PR 22,
ARIABTAE R E] =48 h BRI &K . % : TLR4/cAMP 15 5 1l B8 bR 78 L IR B 45 17 i JR 45 B3 F kO AR e
WA PR 72 G % g B 3 v 5 i 3R AR KO, O PR A B T BRI AR IR W PR R e B — s I PG (8, TR i) R
J R RAE A IS UK OB PR B R W BT A 38 R R (] 2 SR 5 e R A R T BB AR R B R 1 5% e R
G PR R 25 00 W0 3A R b, SR IBURH IR 1 )7 YA A LA A A1 DR I SRR e 1 SR A R

KR LIRSS IR B R BB AR s I IR R GIRY s Toll BE 52 UK 4 SRR MR IR 5 PRAN AN 5 FZ B 8 3%

FESZEE R466.11 XERARERRD A

Expression of the TLR4/cAMP signaling pathway in patients with
urinary tract infection after ureteroscopic holmium laser surgery for

upper urinary tract calculi

XIANG Hua', WANG Bin', CHEN Guanfeng', GENG Jie', LEI Debao’, ZHU Tao’
'Department of Urology, Suizhou Hospital Affiliated to Hubei University of Medicine, Suizhou 441300,
Hubei, China;

*Department of Rehabilitation Medicine, Xiangyang Central Hospital, Xiangyang 441024, Hubei, China;
*Department of Urology, Wuhan Sixth Hospital, Wuhan 430015, Hubei, China

R SRR - WAL A B e RS (4 55 2021AA301C12),
EHE BN T4, T ,1975— B2t IR BRI, 2 NS5 R AMBHBR 58, E-mail:wehs1401@163. com,
WEMEE FHHEE, E-mail:1215819865@qq. com,



3 1

Wi e85 B IRIRSS AR IRE BT B0 ARG W IR R G R H TLR4/cAMP {5 5 1l 3R K

377

Abstract

Objective: To study the expression of Toll-like receptor 4 (TLR4)/cyclic adenosine monophos-
phate (cAMP) signaling pathway in patients with urinary tract infection after ureteroscopic holmium la-
ser lithotripsy, and to explore the value of TLR4/cAMP signaling pathway expression in evaluating
urinary tract infection after ureteroscopic holmium laser lithotripsy. Methods: Eighty patients with up-
per urinary tract calculi who underwent ureteroscopic holmium laser lithotripsy in Suizhou Hospital Af-
filiated to Hubei University of Medicine from June 2021 to June 2023 were divided into infection group
(n=31) and non-infection group (n=49) according to whether urinary tract infection occurred. The
clinical data of the two groups were analyzed and the levels of TLR4 and cAMP in peripheral blood
were compared. Spearman correlation was used to analyze the correlation between TLR4/cAMP in
peripheral blood and urinary tract infection after ureteroscopic holmium laser surgery in patients with
upper urinary tract calculi. Receiver operating curve (ROC) was used to analyze the evaluation value
of TLR4 and cAMP in peripheral blood for urinary tract infection after ureteroscopic holmium laser
surgery. Logistic regression was used to analyze the risk factors of urinary tract infection after uretero-
scopic holmium laser surgery in patients with upper urinary tract stones. Results: There were signifi-
cant differences between the two groups in operation time, catheter insertion, hydronephrosis, diabe-
tes mellitus, and perioperative antibiotic use (P<C0. 05). The levels of TLR4 and cAMP in peripheral
blood of infected group were higher than those in uninfected group (P<Z0.05). Spearman correlation
analysis showed that TLR4 and cAMP were positively correlated with postoperative urinary tract in-
fection(7=0. 461 and r=0. 487; both P<C0. 05). ROC curve analysis showed that the area under the
curve (AUC) of TLR4 and ¢cAMP combined evaluation of urinary tract infection after ureteroscopic
holmium laser surgery in patients with upper urinary tract stones was 0. 987, with a specificity of
95.92%, and a sensitivity of 96. 77% , which was better than the evaluation efficacy of each index
alone. The results of the Logistic multi-factor analysis showed that operative time =60 min, postop-
erative catheterization, concurrent hydronephrosis, diabetes mellitus, and elevated TLLR4 and cAMP
levels were the independent risk factors for the infection of the upper tract in patients with ureteroscop-
ic holium laser surgery, and perioperative antibiotic use =48 h was protective factor. Conclusion:
TLR4/cAMP signal pathway showed high expression level in patients with urinary tract infection af-
ter ureteroscopic holmium laser surgery for upper urinary tract calculi, and it had certain evaluation val-
ue for urinary tract infection after ureteroscopic holmium laser surgery. Operation time, postoperative
catheter placement, complicated hydronephrosis, diabetes mellitus, and perioperative antibiotic use
time were all influencing factors of urinary tract infection after ureteroscopic holmium laser surgery.
The above indexes should be closely monitored clinically. To reduce the incidence of urinary tract in-
fection, appropriate preventive measures should be taken.
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