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W OE B/ R AT R AMIEF Toll # %4k 4 (toll-like receptor 4, TLR4) & Toll £ % 1K 9 (toll-like
receptor 9, TLRO) #] 3k 1k /KT 8 T 18 4 {4I7 BT B 2% B M M (chemotherapy-induced neuropathic pain,
CINP) #y 41 B 4 41 % A 10 4 K 1 4 % CINP Jg AR A2 iR G . ik #2021 £ 11 A &
2022 4F 1 A ARG 70 B EAERRAEEZ T BERAEAF RN LR, REFAR EFEMNT
Frsow 2R MM A CINP 4l (72 =23) #0 L CINP 40 (72 = 47), LB WA — KR, HAE
ELISA 77 40 M fn 3% TLR4 f2 TLRO R E. £5R: 5% CINP 4l th %, CINP 4113 TLR4 f2 TLR9
WE g . MiE TLR4 fE4 CINP #4184 Wi 4847, ROC #14& TEAR A 0.723 (P = 0.003), & fE
I F1E 4 20.99 ng/ml, BN 60.87%, 457M 4 72.34%. 1 TLRY 1€ 4 CINP % Wi 4847, ROC
H & TEAA 0.776 (P =0.000), & {EIEFAE A 22.54 ng/ml, HEE A 73.91%, 457N 78.72%. %
4, CINP R AKREE 5 ik TLR4 #1 TLRO K EH & B % EAH % (r=0.637, P =0.0011; r = 0.628, P =
0.0013). Logistic [Fl )3 247 & 7, 1% TLR4. TLR9 Z4hJ7 7 Ak 4 CINP #y & A &, £5i8: CINP
Fj AL TLR4. TLRY B BA-FHRAIKA, MiF TLR4. TLRO A E & 4 Wi CINP th 40 E A& ¥ % 547,
1% TLR4. TLRY F£iAAKF L5 CINP i AZREEE A X, *tERERE MR A4S E L.

KR AT R ERERSR; M, Toll H%Z iR 4; Toll HEZAR9

Serum TLR4 and TLR9 as biomarkers for chemotherapy-induced neuropathic pain *
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Abstract Objective: To study whether the expression levels of toll-like receptor 4 (TLR4) and toll-like recep-
tor 9 (TLRY) in serum of patients who received chemotherapy can be used as peripheral biological markers of
chemotherapy-induced neuropathic pain (CINP) and their value in assessing the degree of pain in patients with
CINP. Methods: Seventy tumor patients who were receiving or had received chemotherapy in our hospital from
November 2021 to January 2022 were selected as the research object. According to the presence or absence of
CINP, Patients were divided into CINP group (72 = 23) and no CINP group (72 = 47). The general data of the two
groups were compared, and the concentrations of serum TLR4 and TLR9 were detected by ELISA. Results:
Serum TLR4 and TLRY concentrations were higher in the CINP group compared with the no CINP group. The
area under the ROC curve for serum TLR4 as a diagnostic indicator of CINP marker was 0.723 (P = 0.003), with
a cut-off value 20.99 ng/ml, sensitivity of 60.87% and specificity of 72.34%. The area under the ROC curve for
serum TLRO as a diagnostic indicator of CINP was 0.776 (P = 0.000), with a cut-off value of 22.54 ng/ml, sen-
sitivity of 73.91% and specificity of 78.72%. In addition, the degree of pain in CINP patients was significantly
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and positively correlated with both serum TLR4 and TLR9 concentrations (r = 0.637, P = 0.0011; r = 0.628,
P =0.0013). Logistic regression analysis showed that serum TLR4 and TLR9 were influential factors in the

development of CINP in chemotherapy patients. Conclusion: Patients with chemotherapy-induced neuropathic

pain showed high levels of serum TLR4 and TLR9 expression, and serum TLR4 and TLR9 are expected to be

peripheral biological indicators for the diagnosis of CINP. The expression levels of serum TLR4 and TLRY are

related to the degree of pain in patients with CINP and have implications for the use of clinical analgesic drugs.

Keywords chemotherapy-induced neuropathic pain; serum; toll-like receptor 4; toll-like receptor 9

AT BT B 1 2 99 HEPE IR (chemotherapy-in-
duced neuropathic pain, CINP) Z4bJ7 & WA
R Z—. CINP g B3 (1) 28 955 22 1 9%
I R FRICAEFRIFEE . A SRR fil
Bt S BRI, LR RIS G ek g, — B
RCR T E S N A R E, IEE S BT E
egds, HEAp TR, Fik, FHREH2
W CINP A& PFAli CINP J& I F5 FE 1) % W AR ) % F8 A
XL SR A AL, R TT 1 58 B R
TEAEBERIGKE L. SR, H AT 7242
[ 9 /MR s . Rk, A BT 70 4008 U I R
FEA, ZEFRIMHLEIIR T2 W CINP & iFfl CINP
IR TR B B AP bn, N CINP B Bji6 $2
PR} &R

CINP [ 3= B0 WL B 46 3l S A 1 B8 -
TR AR PRI RERRIG S, AR5 3L 58 P A
JoR G 2 i R R RE SO 9% P Toll K 3244 (toll-like
receptors, TLRs) J& — 1 14 Mf 2 52 7R 241 5 ) 25
FRF R, R RGIE RGP RIEHE SRAEA P,
TLRs S HLFCAARZ (8] FIAH FLAE FH AT filok 98 FE 05 -5 200K,
S S0 M IR T B 7 ARG I e I N ) B P
TLRs #{UFSEAE/MR A BRI, T2
FBZ 5 21 0 B B vt ph 8 e S A b 3Rk M. mE R R
XA g TLRs B 75 5 10 S i S B AT 3 Bk 2
Joq B R AR Y. o, TLRs X% & 51 TLR4
(toll-like receptor 4) Al TLRY (toll-like receptor 9) &
B WA R oh B AE S2 5 CINP () & A 55 1R 5% B9,
SR, BT IR IR FE AR AL, i A& R4
TLR4. TLRY EiE/KFA G #kril. w7k, b
JA . TLR4. TLRY AJ A 5E 69505 -l 5 A 2
YRR 28 B IZ W AE Y 2 Febs U0 R, AR I
H TLR4. TLRY [f13RIE K42 75 g BN J Bt CINP
PIETE A FHAE AR . BARATE AN
N3 TLR4. TLRY Z 5554 CINP [f95 2 4=
R, AHIE AN 1k KT AIT 59 A LIS H TLR4.
TLR9 7K*F-5 CINP {20 &R E M A ofikiE . Ht,
AR 8 I W SR B SR 40 SRR R AT S

ToA & FPE AR A MLYE A TLR4. TLRO FiA7K
S, PP I YE TLR4. TLRY %f CINP H1i2 Wi,
BALE N BB IG CINP #2455 11k 35

I~

1. — Bk

AT I I I TR R R S W AR I R B A BE 2
R AERAE, BHHEEL S A4S (KY-2022-010).
BT A N 35 O 28 B T 0 5 A 7 s R . JEEX
2021 4F 11 H 2 2022 1 H At big BHIIG 1 70
1) 1F7E BRI £ 42 52 11 IR B ok FH A 48 B3 0T 209
(R NAE T 5, o b 38 fa1l, 4z 32 441,
Ry <60 % 40 B, = 60 % 30 . MRIEH AT
17 1E CINP, ¥ 14 N CINP 41 (72= 23) 15 CINP
H (72=47).

GYNFRiE:  IETEBREAE B A7 1 R Bl bk AP 2
BEIEAIT A B IR R N B IR bR A A Y T
AP 24 /NBF I TERG IR BERFEE

PR AR IE: 76 (MR 2> 28 H SR e S0
R P RE VR T S R AR SIS Wik o Y, R4
4 DN4 [1]%5 (douleur neuropathique 4, DN4) "% i f
ORI TS, B4 10 43, KT EEET 4
SRS WEN CINP; Hrr Pmir il =k U Pp Al &
24 /NN P BRI BRI (0 NTESR: 10 i ™ E A
EIF) -

HEBRbrdE: FEA T EO. BF. Bl B, &
e R BRI N s U OR R AL A s
B A S R MR . R ERPEIT R B HIV K
e N AT RIFNEIT RN ARG R
NN FEAS -

2. ik

IR RGEUER ANBEIRR 7R, A HE
FRS. M. RE RS (body mass index, BMI). JiHJR
FR, PR, M EEIT . B AR
JIRIT . SR HIR . FRAEARIT ORI, BT
NI TiE R 2 ME R HHC 3 mi i E ki, 3000 r/min
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B0 10 min, 4r B AMLIE, B E)ETE R -80 C A 7 A
T o SR FHBRFIDG S 8 W B (ELISA) AR I 375 AR Ho
[ TLR4. TLRY, i 7 & (ml027583, ml057770)
B IR AR A BR A ml 3R A . A 7 A 44 1
WA B UL PR, LRI — M BRE, SN IS
TLR4. TLRO WK . RH %3 TAERFE (receiver
operating characteristic, ROC) i £k 73 #1 TLR4. TLR9
Xf CINP Wi, JFF 3R E I .

3. Qi

KH SPSS 22.0 it At o3 tr. IHEFERFTE T
ZEFE LR IEZS 23 R 3% + ArdEiR (X £SEM)
R, WA A ELBCR e e FECRRERA H
Iy EERIR, FYGE KL A K A Kruskal-Wallis H
Fr s AHOCHE R Pearson AHIGTE 43 #T; CINP [1)52
Wi 5 25 K H Logistic B4 704, P<0.05 NZEREA
Guit R L.

£1 W% R K TLR4. TLRY /KFELE
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1. P2 N —RE 5k} K JfjE TLR4. TLRY /K~
Eb A

PILELIR NEERS . RS, BMIL R 3s. fhyy
250 MR . B AR R T . S RATT
(O] AbIT TFURIT R i, Z RS HE
X (P> 0.05). CINP 4H1fi% TLR4. TLR9 /KF3 &
ZE T CINP 4 (P<0.05 W& .

2. I35 TLR4. TLRY /KFX} CINP fJ2 Wi

2z il ROC Hh 2%, 45 % 2R, IiE TLR4 {E
J9 CINP 4712 412 Wt CINP ] ROC i 28 T 1 #4 Ky
0.723 (P = 0.003), FAEINFAEN 20.99 ng/ml, HUH
PE N 60.87%, HF 51N 72.34%. IfiLiE TLRI 1E A
CINP #xic4i2 W CINP [ ROC HiZE A A~ 0.776
(P =0.000), G FME N 22.54 ng/ml, USSR

Table1 Comparison of general information and TLR4 and TLRY levels between the two groups

i ) 2H 5 Group
I PRAE % 2
Clinical indicators 7 CINP 4 (7=23)  Jo CINP 4 (72=47) 0 P
CINP group No CINP group
45 Gender
% Male 38 9(23.7) 29 (76.3) 3125 0.077
4 Female 32 14 (43.8) 18 (56.2)
iy () Age (Years)
20-39 6 1(16.7) 5(83.3) 3327 0344
40-59 34 14 (41.2) 20 (58.8)
60-79 27 8 (29.6) 19 (70.4)
=80 3 0 (0.0) 3(100.0)
PR FHE % (kg/m”) BMI (kg/m”)
<185 4 3(75.0) 1(25.0) 4973 0.174
18.5-23.9 47 14 (29.8) 33(70.2)
24.0-27.0 16 6(37.5) 10 (62.5)
28.0-32.0 3 0 (0.0) 3(100.0)
Jilgg 2R Cancer type
FL IR Breast 11 4(36.4) 7 (63.6) 1.876 0.866
45 H 7% Colorectal 25 7 (28.0) 18 (72.0)
Y #53% Ovarian 6 3(50.0) 3(50.0)
filif# Lung 8 2 (25.0) 6 (75.0)
S 5 298 Malignant melanoma 4 2 (50.0) 2 (50.0)
HAth Other 16 5(31.2) 11 (68.8)
2 B AL ST 245 Neurotoxic chemotherapy type
AZEE Paclitaxel 36 14 (38.9) 22 (61.1) 2.268 0.519
HybF4H Oxaliplatin 27 8 (29.6) 19 (70.4)
JIi#1 Cisplatin 4 1(25.0) 3(75.0)
HAth Other 3 0(0.0) 3 (100.0)
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ItsbktG b o AL Group )
Clinical indicators 7 CINP 41 (727=23) 75 CINP 4l (72=47) ur P
CINP group No CINP group
HAth fiJ8 89T Other cancer treatment received
JBUT Radiotherapy 2 0 (0.0) 2(100.0) 3.998  0.550
FAR Surgery 21 8 (38.1) 13 (61.9)
#7597 Targeted therapy 14 4 (28.6) 10 (71.4)
%4ri597 Combination therapy 26 8 (30.8) 18 (69.2)
W 3R Endocrine therapy 2 0 (0.0) 2 (100.0)
Jt Without other cancer treatment 5 3 (60.0) 2 (40.0)
Jit983 43 3 Tumor stage
I 4 2(50.0) 2 (50.0) 0.872  0.928
i 5 2 (40.0) 3 (60.0)
I 18 6 (33.3) 12 (66.7)
v 28 8 (28.6) 20 (71.4)
ANii 4 Unknown 15 5(33.3) 10 (66.7)
ZE ALY [A] Years since completing treatment
H /i (E£E4LIT Currently on chemotherapy 55 18 (32.7) 37 (67.3) 0.151 0.927
M| 455 Completed chemotherapy just ended 10 3(30.0) 7(70.0)
255 1 4ELL I Completed chemotherapy = 1 year ago 5 2 (40.0) 3 (60.0)
I7 FF 4RI} 1] Years since treatment started
FF4H-4F Half a year 19 7 (36.8) 12 (63.2) 0.269 0.966
UG 1 4F 1 year 31 10 (32.3) 21(67.7)
2~5 £ 2-5 years 16 5(31.2) 11 (68.8)
= 6 4F = 6 years 4 1 (25.0) 3(75.0)
TLR4 (ng/mL) 45.610.6%%* 184405 3.665  <0.001
TLRY (ng/mL) 46249 4%%% 202405 3.970  <0.001
##xP < 0.001, 570 CINP 4AHLL; ***P <0.001, compared with no group CINP.
73.91%, FER1EH 78.72%, W 1.
3. i A\ I3 TLR4. TLRY /KF-5 CINP i A& ROGC curve
ST R R 100
Pearson AH ¢ 1% 4> #r 45 R .7, IfiL7E TLR4 /K
S5 CINP Jis NI&JE VR 7 2 835 IEAH G (r = 0.637, 80
P=0.0011), i TLRY /K-F5 CINP Ji NI IT 7
RERFIEMK (r=0.628,P=0.0013), W42, 2 60-
4. CINP W [R 1 Logistic 1] 14347 I
L CINP M[R4Z 5, Ll TLR4. TLRY JHA &, 3 40147
17 Logistic [F1H 4T, HriE&#ES MR (LIRS,
LR, m/KSF TLR4. TLR #524 CINP (1 XU K: 204
W% (P<005, WED . S TLRa
------ TLR9
0 . . . :
B 0y 0 20 40 60 80 100

M, FEV R AR T EEEE .
J7 2R B B R A A TR . AR, T
5 R Jo R A 20 PR PR LT RAR T R AN
#E,H BT AR E R BT R, BRI
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ROC curves of serum TLR4 and TLRO for the diag-
nosis of chemotherapy-induced neuropathic pain
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Fig. 2 Correlation analysis of serum TLR4 (A) and TLR9 (B) protein levels with pain scores in patients with CINP (Pearson's

correlation)

R 2 AT HTEGR LN B OR RO R R

Table 2 Factors influencing chemotherapy-induced neuropathic pain

Th : y

Variables P SE Wald 2 P OR 95% CI
TLR4 0.229 0.019 146.265 0.000 1258 1212-1.306
TLRY 0.470 0.035 176.813 0.000 1.600 1.493-1.715

PR AR i MR YT, B N R AT M. AL,
Il PR 2 75 3R 35 R RT BT CINP UG K % 7
FEfaRR, AR SEUR AR, fRUEL
IT I SE AT

CINP Jk £ B A AL B 4%, By T4k
T 23R B i R 48 i S AR P R 4 42 e R A T
RETM A1, PR JORE SN TEPRIR R A R R RE R T
HEEPER . BERERMW, TS AR R
AT BE 540 )T 25 3005 TLRs, 4% 5 & TLR4. TLR9
95 B, TLR4 M1 TLRY 1 A 5 K % 9% [ S H 1)
BB, SEAYSEEEN, oG SRE T
NF-«xB ##%, {50 K7 RiE, L9
F 41 TNF-a. IFN-B. IL-6 % IL-1a &5 4y ik U,
TXAN I FE AT B G 92 20 P 1) S SR RS LA S A 28 5
FER KRR Y, Xu & U RR B, A BTG G
I3 #LPE S 9 A\ P Ah I TLR4. TNF-a. 1L-6 [
FiEKFE T LR B ERR N B E ThE, 1R
AP I TLR4 512 4o 32 007G T RE -5 wih 20993 BE M 9K
PR A BT R AWK, W75 CINP 475
N3 TLR4 /K6 41 82 Fh s, H s
FERE I, KPR 3m, U TLR4 AT FH -T2
CINP M AT FERE . 1 MME TLR4 7F AR an

T AT R B R © R N A bR e
FIE Wi (B A5 21 7 HIESE,

WEFCUESE TLRY 15 5 SR i A o0 72K
F5 PN R, TLRO W] g A2 A 1 hz 41 i B &b
B 51 2 S T e R A R o< B Luo 25 PV HERE
RIL, TLRY B4 B R A2 BN G /D R
T AR SR AT M IR, T g T R I AR
& H TLRY 1T & i 98 iE S S 330 1 /) B AZ I
CINP R . AT R, HJ7E CINP 415 AL
i TLRO /K-FHEO0 B 4H 2 2 7t &5, TLRO /B4 CINP
HIAE) 2 bR BB E AN S v e, ELBE YR
FEEERM, HACFHEEE 2 8m, 784> UiH TLRY nf
YE 91261 CINP [ B B8 b5 K SRR B VAL 48 b s
e R B 250 B B A4 . 55 4F, TLRO fE
N CINP £ Wi bric ¥/ ROC HiZE T AR, BUst: Al
FERPE T TLRY, $RHIGRIMME ST TLR4. #F
R, M TLRO XSk iR 2 th B A 2 W il 5
SINTIE T, T RES B AR N 5K

13— 42, HJ7 5 CINP F1G CINP P4
995 NIRRT TG B 18] S 285 AT B[R] R S S 402 7
TG4 S, AR FUAE R AT BEHERR AT F 46 B 1]
T 5 FRARTT B [0 &5 S s i () Lt b, o R L3 vy
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JK°F TLR4. TLR9 # CINP (1] R [ K & JF %t CINP
AAEBEHZWINE. XRRTER AWK 2T
J& 3% & 7K F TLR4. TLR9 *f CINP f¢) & 4 A g
BAFRTIANARL,  FHAS I M TLR4. TLRY /K-F
A BT LTI AR v CINP () % A7 B B 7 3,
{EATy 75 33k — 25 1 B P AE ST 6T

25 FRTR, TEAFFHIRA TR A ME TLR4.
TLRY A] e & F T2 W7 CINP [ A LW 2445 88,
ARG PR HE M A, TLRO W] fig 8 & & 1 Nz
CINP Hyfetr. & EHmtsed, JBIHE MG TLR4,
TLRY 7E CINP KA KRR IIER, w7 AT 07 %
NBIKIARE Y. deah, SRS TLR4. TLRY %}
CINP [\ 70l S 2 Wi, 57 KEEAR. ZH0n
I PRAJE T2 S FF -
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