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WARALZ F LR STAT3, LncRNA XIST /K ¥4k 5
Ri 2 I 1 M 289 K A OGRS

HRAE, AT, F O (AETPOEREER, MI4RH 621000 )

W OE: BY Wi 54548 ER T 3 (signal transduction and transcription activator 3, STAT3 ) | 44k 44
RNA X # &4k & 4744 (long non-coding RNA X chromosome inactivation specific transcript, LncRNA XIST ) &4
RILFJG AP 22 (postherpetic neuralgia, PHN) &4 P a) ik RK-F AL L PHN smiFed4a A, Ak = BUH %R
TR P R FE 2021 -4 A ~ 2023 53 A MG 69 17946 i RILHB & A BT 3 %, 4R 3% PHN 49 % 4 55 G 5 PHN 4( n=43 )
o3k PHN 40 (n=136) , JFARBEAEImAZEN 43 4 PHN BH 5 EH (n=20) . PEA (n=16) FEEA (n=7) ;
% B R P B TR B M B R 120 )4 A F IR 4R, i STAT3 7K -F & B ELISA 3474 M ; LncRNA XIST /&
F & H RT-qPCR #4740 ; KA % B % Logistic B3I 54047 % PHN X A BH & ; KA 2K 4& L4442 (ROC)
wh & 7 fn & STAT3 A= LncRNA XIST K -F 3 PHN & A ey Fm 15, R  LHxrairks, 3k PHN 41, PHN 4 i
STAT3 (1.44+0.38 ng/L, 2.13+0.51 ng/L vs 0.86£0.20 ng/L ) , LncRNA XIST (1.79£0.47, 2.82+0.66 vs 1.05+0.24 )
KFHHRHAZ (=14.986, 15.549; 22.894, 25.197) , F PHN #8% T4F PHN 40 (£=9.514, 11.292) , ZF LA %t
FEL(HP<0.05), HEAEK, P EafeE)E 0% STAT3(2.21 £0.53ng/L, 3.04 +0.59 ng/L vs 1.72 £ 0.42 ng/L)
F2 LncRNA XIST (2.96+0.68, 4.15+0.76 vs 2.24+0.51 ) K-F 2 F 5 (=3.097, 3.632; 6.443, 7.500) , A&
BESHTFYEM (23343, 3.731) , £FAH%ITFZEL (¥ P <005) . 53F PHN 200b3k, PHN A48k T 200 (T
helper cell 17, Th17 )/ 8% £ T 48 i ( regulatory T cells, Treg )( 0.60 £0.12 vs 0.54 +0.08 ) #= & 20 . A~% -10( interleukin-10,
IL-10 ) 7K (29.69 +4.58 pg/ml vs 23.57 +3.62 pg/ml ) B B9+ &, £ FBA %3t 5 & L (1/4'=3.765, 9.040, 3 P < 0.05) .
% B % Logistic ®)2 9 #7 % 77, STAT3, LncRNA XIST, Th17/Treg, IL-10 34 % % PHN % 4 #94% 5 £ % B % (OR=1.157,
1.149,1.153,1.125,3 P < 0.05 );ROC ¥ & #5 & 8 7, f7% STAT3, LncRNA XIST 7K - #4770 PHN & 2 49 AUC( 95%CI )
£ %14 0.807(0.741 ~ 0.862), 0.787(0.720 ~ 0.845 ), fri% STAT3 #= LncRNA XIST B4l PHN & 4 45 AUC (95%CI )
0881 (0.824 ~ 0.924) , & T =F My AUC, £FBA %t 5EL (Z=1.994, 2.175, P=0.046, 0.030) ,
BB JE A A H 81.82%, 84.56%. £Eit  STAT3 #= LncRNA XIST & PHN &% & i P93, PHN B FEmAEHE
7% STAT3 #» LncRNA XIST K -F M, —H B4t PHN ¢ TR MAER &, A — e RAZE M,

KRR AR )RR (5 S R SEROE N T 35 KEEIESAS RNA X YL R 16 R S 4% 1 )
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Expression and Clinical Value of Serum STAT3 and LncRNA XIST in
Patients with Postherpetic Neuralgia

XU Fengting, DU Jiafan, JIANG Ying
( Department of Pain, Mianyang Central Hospital, Sichuan Mianyang 621000, China )
Abstract: Objective To investigate the expression levels of signal transduction and transcriptional activator 3 (STAT3) and
long non-coding RNA X chromosome inactivation specific transcript (LncRNA XIST) in postherpetic neuralgia (PHN) patients
and its correlation with PHN disease. Methods From April 2021 to March 2023, 179 patients with postherpetic neuralgia who
were admitted to Mianyang Central Hospital were retrospectively regarded as the research objects. According to the occurrence
of PHN, they were separated into PHN group (#=43) and non PHN group (n=136). According to the degree of pain, 43 patients
with PHN were separated into mild group (»=20), moderate group (n=16) and severe group (7=7). Meanwhile, 120 patients who
had received physical examination in Mianyang Central Hospital were as the control group. Serum STAT3 level was detected
using ELISA, and the level of LncRNA XIST was detected using RT-qPCR. Multivariate logistic regression analysis method was
applied to analyze the factors that affected the occurrence of PHN. Receiver operating characteristic (ROC) curve was applied to

analyze the predictive value of serum STAT3 and LncRNA XIST levels for the occurrence of PHN. Results Compared
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with the control group, the serum levels of STAT3 (1.44 +0.38 ng/L, 2.13 + 0.51 ng/L vs 0.86 + 0.20 ng/L) and LncRNA XIST
(1.79 £ 0.47, 2.82 £ 0.66 vs 1.05 + 0.24) in the non PHN group and PHN group were obviously increased (=14.986, 15.549,
22.894, 25.197), in which the PHN group were higher than the non PHN group (#=9.514, 11.292), and the differences were
statistically significant ( all P<0.05). Compared with the mild group, the serum levels of STAT3 (2.21 = 0.53ng/L, 3.04 + 0.59
ng/L vs 1.72 + 0.42 ng/L) and LncRNA XIST (2.96 + 0.68, 4.15 +0.76 vs 2.24 £ 0.51) in the moderate and severe groups were
obviously increased (#=3.097, 3.632, 6.443, 7.500), in which the severe group were obviously higher than the moderate group
(+=3.343, 3.731), and the differences were statistically significant (all £<0.05). Compared with non PHN group, the levels of T
helper cell (Th17)/regulatory T cells (Treg) (0.60 £ 0.12 vs 0.54 + 0.08) and interleukin-10 (IL-10) (29.69 + 4.58 pg/ml vs
23.57 +3.62 pg/ml) in PHN group were obviously higher, and the differences were statistically significant (¢/4°=3.765, 9.040, all
P<0.05). Multivariate Logistic regression analysis showed that STAT3, LncRNA XIST, Th17/Treg, and IL-10 were all
independent risk factors affecting the occurrence of PHN (OR=1.157, 1.149, 1.153, 1.125, all P<0.05). The ROC curve results
showed that AUC(95%CI) of serum STAT3 and LncRNA XIST level alone predicted the occurrence of PHN were 0.807

(0.741 ~ 0.862), 0.787 (0.720~0.845), respectively, while the combined prediction AUC(95%CI) of serum STAT3 and
LncRNA XIST for PHN was 0.881 (0.824~0.924), which was higher than the AUC predicted by the two alone, and the
differences were statistically significant (Z=1.994, 2.175, P=0.046, 0.030). The sensitivity and specificity of the combined
prediction were 81.82% and 84.56%, respectively. Conclusion STAT3 and LncRNA XIST are increased in serum of patients
with PHN, and the higher the pain degree of patients with PHN, the higher the STAT3 and LncRNA XIST are. The combined
detection of the two has high predictive value for PHN, and has certain clinical reference value.
Keywords: postherpetic neuralgia; signal transduction and transcriptional activator 3; long non-coding RNA X chromosome
inactivation specific transcript
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g3, AR TS BRSO, S 2
fn, SLEEIE . K#, Zh® KismEa R
WG TT JE BB IA AL, T &R 2 RO Ik — A H
R VL b, B RS S5 s 22 (postherpetic
neuralgia, PHN) , J“E 2B HHL . MEIRFE
HAETE U BRI AT M ELBZ RS A AL PHN
KA AdE bR, WEL 4 1 # sy KRB, 4
KA AR S S RNA X 3 (0 (0 5 58 5 5% 564 (long
non-coding RNA X chromosome inactivation specific
transcript, LncRNA XIST ) 5K BUbf 290 BELPE 2R
6 R &P, LncRNA XIST it %k fEH15 S K R
PR 28 BRI e o A5 5 % RN SRAs [ 1
3 ( signal transduction and transcriptional activator 3,
STAT3 ) C#UEWI S AEM &40t Jm A i 5 il v LB
JE BT AR A ARG A S A AL T, S STAT3 AH G i n]
DAGE il o BEVEP 0 SI A WFST RIS, STAT3
A AEJE LncRNA XIST 9 R P10 ol — &%
Al fedLRl 2 PHN 1y &4 K, SR HETCT
STAT3 FiIl LncRNA XIST 5 PHN A 3¢ i 1ifi JK WF 5%
B, ZHWTS 5 PHN B K A KR AW
DAL G A B 57 3 o G I IR 98 2 S8 4 ML T STAT3 I
LncRNA XIST 7KF, 437 =% 5 PHN F)3 R Ko}
PHN Y BHHEL, 5 160 PHN B S5 A7 f 4t
iy, BAGEWT .

2021 4F 4 H ~ 2023 4% 3 AR 179 Bl ks
BE RIS, WA, WRIEATT S = A
HJ5 PHN 1) &4 5 15 432 PHN 41 (n=43) F1dE
PHN 4] (n=136) . HAbr#fE: OFF G RIEE W
BibRE " @ PHN 41454 PHN AYi2Wiksie s
QI > 18 % @B FHEEZ R, HEbRAR
W OABERT = A H Hz 52 18 B T 28 s fe s
A YTY ;s @IFRFRE . BE; QI k&Y,
DI RGP EERG, BB . Sk
G QAT U U 3 sl T, Sk EUA B R
it B ARG B 120 90/ R X B 40 F 5% 4 93 4 88
B, 2ot o1 fl, F ¥ AE % 57.13£8.07 % Xt
W ZH 5Pk 62 9, 2o Pk 58 i, V- HAE R 57.85 +
8.03 %/ MHLHBELL L2 R LG # 2 X (1=0.758,
£=0.180, ¥J P> 0.05) . WIS A EE P A0 B2
RAHZE (2021-010) .

1.2 ALE 54K # Step One Plus™ 5L B 5 V' 58 &
PCR Z 4 il Varioskan LUX ZIIREREFRIX [ FE2R K
HRBHE (P E ) ABRZAF 15 STAT3 ELISA 5
& (185 A099646, LA AMRATR) ;
Wi SRR & (K% Takara 4] ) o

13 Fik

1.3.1  IGPRBERHEE : W 179 B4R . M
HEBDPE T 4001 17 (T helper cell 17, Th17) . 835
P T 4000 (regulatory T cells, Treg) . Th17/Treg,
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F1 40 L 4 % -10 (interleukin-10, IL-10) . IL-6,
RGO . SRS PO E APURERRIT .
A (LURE FE A O ERRTER 1%)
HORIEIZ A

1.3.2 Ifiil 7 STAT3 F1 LncRNA XIST 7K “F 45 il .
120 g e TR, 179 1 # 35 F A B it 4 B
25 G N DK O Smil, 0 J5 R I i 3 b STAT3,
LncRNA XIST 7Kk F. STAT3 £ [ STAT3 ELISA
A & Ul B A5 U 47 K . LncRNA XIST 7K
K H RT-qPCR HF 17 & W, $2 A & 5 RNA J5
i % 56 15 B cDNA, DL cDNA iy #8524 F 17 97 3
KW 95 °C Imin; 94 °C 30s, 65 °C 30s, 74 °C
30s, 40 > 1 ¥. LncRNA XIST | ¥ 5| ¥
5"-CGGGTCTCTTCAAGGACATTTAGCC-3", T
514¥): 5°-GCACCAATACAGAGGAATGGAGGG-3’;
GAPDH [i#514%): 5°-AGCCACATCGCTCAGACA
C-3°, Fi514: 5-GCCCAATACGACCAAATCC-3’,,
Pl GAPDH fE H N2, 2™ 31144 LncRNA XIST
AEXFRIBAK, BRI =R BCHAME

133  FRRARRE . ARIE 43 4 PHN M E B2 184 0)
A4 A8 A5 UL BF 4392 (visual analogue scale, VAS) ¥f
HAP W (1~3 43, n=20) . L (4~6 57,
n=16) FEEH (7~10 53, n=7) .

1.4 %itZob KA SPSS 25.0 Hid Mk .
FIECEERE (HETNZE) Bhn (%) Fm, 170 K5
A IERS AT %ORE (I STAT3 K45 )
DIYSEL + BRifEZE (X =) Fon, 1T K056 /F K56 (HF
— AT SNK-q 8555 ) o SRHZHZE Logistic
IS Mr ik M2 PHN AR E; RAZIAE
TAEFFE (receiver operating characteristic, ROC )
£k 707 L7 STAT3 1 LncRNA XIST /K F-XF PHN
RAERTRIMME . P < 0.05 R BA Giit2#m L,
2 HR

2.1 *Fp&4a. 3k PHN Z84= PHN £A f2 i STAT3 =
LncRNA XIST & F 28 XFHEZ4H . dF PHN 4 Al
PHN 4 [fil7% STAT3 ( 0.86 + 0.20ng/L, 1.44 +0.38ng/
L, 2.13+0.51ng/L ) FI LncRNA XIST ( 1.05 + 0.24,
1.79£0.47, 2.82+0.66) KKK T, ZREA
Giilap i X (F=233.530, 281.899, ¥ P < 0.05) ;
5% B 4H e #, dF PHN 41, PHN 4 ifil 7 STAT3
Fl LncRNA XIST 7K °F- 3 B] & 7 & (=14.986,
15.549; 22.894, 25.197) , H PHN #4175 T9F PHN
4 (=9.514, 11.292) , ZRHEAZFIIFEX (B
P <005) .

22 FRFEIHAZE PHN %% fif STAT3 F» LncRNA
XIST K -Frb g R4l b B 4R & B 41 00 %%
STAT3 (1.72 +042ng/L, 2.21 +0.53ng/L, 3.04 +0.59ng/

L) F1 LncRNA XIST (2.24+0.51, 2.96+0.68,
4.15 £ 0.76 VKV LU#, 22 R B A SRR L F=19.172,
25319, ¥ P <005) ; SREALE, PR,
o ¥ 41 1fiL 5 STAT3 i1 LncRNA XIST 7K 3F i 2 T i
(£=3.097, 3.632; 6443, 7.500) , HEEH L FHH
T (13343, 3.731 ) , 2R BAGE X (1
P<005) .
2.3 4F PHN Za4= PHN 4006 R oAt ed W 1.
54k PHN 4 L%, PHN 4 Th17/Treg, IL-10 7K
R Ae, ZREAGIEEL (B P <0.05) .
F 1 JE PHN 470 PHN AlEKREREER 7 (%) , x+5]

4 4]

s T e
(%) 5653795 59.02+8.46 -1.763 0.080
Thi7 (%) 214£037 2264039 -1830 0.069
Treg (%) 397+059 378+055 1870 0.063
Th17/Treg 0.54£008 0.60£0.12 -3.765 0.001
IL-10 ( pg/ml) 2357+3.62 2969458 -9.040 0.001
1L-6 ( pg/ml ) 2849538 30.15:6.12 -1.705 0.090
PR () 65 (47.79) 23 (53.49) 0424 0515
Kk () 24 (17.65) 10(2326) 0.668 0414
B R B ERIr () 109 (80.15) 30 (69.77) 2.028 0.154

HZRERGT ()
Bt (< 3%)

125 (91.91) 36 (83.72) 2423 0.120
101 (74.26) 26 (60.47) 3.018 0.082

Poa i A 32(2353) 10(2326)
it 38 (27.94) 15(34.88)
1020 0.796
)53 44 (3235) 11(2558)
ZHi 2 (1618) 7(1628)
MRS A AT 68 (51.47) 14 (30.23)
KA 43 (30.88) 16 (34.88) 4.641 0.098

L/ MR 25 (17.65) 13 (34.88)

24 e PHN X A0 % B % Logistic ®)a 547 U
F 2, # 1M ¥ STAT3, LncRNA XIST, Th17/Treg,
IL-10 7E A A8 &, B PHN [ & A=V A IR A & ik
17 2 A & Logistic [811H 73 8, %45 W7k, STAT3,
LncRNA XIST, Th17/Treg, IL-10 3 4 5% i PHN A&
RS fER R (B P < 0.05) .

2.5 a3 STAT3 #= LncRNA XIST 7K-F 2 PHN % 2 ¢4
T ME UL 1R 3. LA STAT3 1 LncRNA XIST
KRR AR R, UL PHN (A RS & (k4
=1, K& =0) 24l ROC <k, 458 8w, Mk
STAT3, LncRNA XIST 2 — % BX -4 Fill PHN % 4= iy
AUC 4351124 0807, 0.787, 0.881, BEATMIGN AUC K
T H OMTRINGY AUCC Z=1.994,2.175, P=0.046,0.030 ).
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220m PHN &4 EZE Logistic BT

ES SE

Wald P OR 95% CI

STAT3 0.146 0.054

LncRNA XIST 0.139 0.042

Th17/Treg 0.142 0.061

IL-10 0.118 0.036

7.293 0.007 1.157 1.041 ~ 1.286

10.936 0.001 1.149 1.058 ~ 1.248

5.447 0.020 1.153 1.023 ~ 1.299

10.704 0.001 1.125 1.048 ~ 1.207

0.8

0.6

HURBE

0.4

®- -STAT3
® - LncRNA
@ — AT
— &R

0.4 0.6

1R

I3& STAT3 1 LncRNA XIST 7K FF5ill PHN
& H B ROC %k

0.8

[ 1

=3

3 itig

WARIEIE T B AR FARM AR B ARE, A XU
B AR T, BRGETT 40% A4 B RIS
BFE R 60 % LI AR, WREE R kAT e S
JESTR A G, SREEROG e R B, IR s
W, FRBRAESIRGE, SR .
RUFE R VR It i 25t LB B X928, A ™
R RPE R 2P . PR IRIZ A PHN Sl 519
SRR, SRR . TR,
fil i URRECREEE . RRARSEIEIR, H B Z
PR 2 & TG S PR KRR SR
B HEENZ TR Z A, AN 2
ZEFEE A, AFITEOERE . X PHN (/)& A
A R AT B T A AT, B R R
AR TR, R, BRTIMYE STAT3, LncRNA XIST
JKF-5 PHN 956 2 &6 PHN (T3 B

Imi% STAT3 #1 LncRNA XIST 7K F3XF PHN % 4 B9FUMNME

HES AUC B

95%CI

BURE (%) KR (%) Youden T84}

STAT3 0.807 1.78 ng/L 0.741

LncRNA XIST 0.787 228

A T 0.881

0.720 ~ 0.845

0.824 ~ 0.924

~0.862 70.45 85.29 0.558

68.18 86.03 0.542

81.82 84.56 0.664

N STAT3 F:H ;T 17 T4k b, BRAMIT
FEUH, STAT3 1 B2 5 B A4 VA5 LA S S A3
%, HETER iR s R R B o . g . e
s gy M A N R R, TR DR
BLAME I STAT3 /K- 8 3 & TR L#E, HY
BILEBRER K. HAMRINA, STAT3 i #%
FE PR (5 5 0 A5 8 AR vh & dE AR . LU
AT LncRNA Y8 £ 5 E A6, 3 LA
FEHRM, LncRNA 20T AEAY B ZH 5 R 1,
e o 2 v R Y R e v e S A UL
i, WEI 4 T BF5% & 3, LncRNA XIST it 2% 3k i
T A AR 2 LT S R 1) 2 8 i AR 4 R 2 MR
1% %, T4 LncRNA XIST 23k BEA% 40 il 2 %
JiE, WP, H LncRNA XIST 43 1] fig 5 M 4
VPRI IS . AR E8 FPAIFSE STAT3,

LncRNA XIST 7 PHN &35 Mif H YR INE N 45
KB, PHN % 41 If 7% STAT3, LncRNA XIST
KR THE PHN 4, 45584487 STAT3, LncRNA
XIST BZIATHE AT ES PHN By & A A 5, 223 [
A PO ISE, B/ RNA-186-5p X = X 2598 KB
MBI [ 1 9 B2 07 1) 4085 VT g 3 o 4% 2 1 2 11 9
it} /STAT3 38 i SE 30 . A FE LR [R] i 7 i
PHN H 2 Il 7 STAT3, LncRNA XIST /K % 3,
M7 STAT3, LncRNA XIST 7K - Fifi £ 2 P50 F )
G = TS S, $FE/R MG STAT3, LncRNA
XIST /K-F-r] g5 PHN & R TE RGO, 8T
JRIH, STAT3 W] REIH A 572 M 48 AE 52 I 568 32 AR 17
SALRFZ I PHN SR AL, P00 STAT3 i & %
A DA L5 5 TNF- a SR A2 3F il 28555 B AR 17 5
W% e BY, LncRNA XIST A GE 1 i 52 0 #f 2 R AE
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FERE S0 PHN HB 2 (AR

AR T 2 Z MR % 5 PHN
KAERIR, SR E/RIME STAT3, LncRNA XIST
K AR PHN KSR, E—%0
T STAT3, LncRNA XIST 545 k¥ ¥ 2 & PHN 1
AT e, TG STAT3, LncRNA XIST 7K ik i it
&A= PHN AT fetkiimg, $27m 0 S i )G STAT3,
LncRNA XIST /KFA54k, LAKFITAL PHN A9 &AL
R, BERH LR, AHKE STAT3, LncRNA XIST
M T B mim R, #F—2iF17 7 ROC
Mg, 255 %R, I STAT3, LncRNA XIST
JKFXF PHN () % AR 5 B — e A, H AUC
3518 0.807, 0.787, fHILAHURRE AR, HILH
M A AR, sl A SRR, A &
1% STAT3 Fl LncRNA XIST B4 il PHN & 2E 1Y
AUC 4 0.881, W3 T 34 iy AUC, 2
IR A TN PHN & A (B &, S5 A IR
StPBR, 4 STAT3 % ik 7K F > 1.78 ng/L 5 LncRNA
XIST Rk /K F> 2.28, s HENF, RNAgIMEE
FBEEOL, LA S & RS B PHN 9 XU 45
FEXHEIGYY . 45 A LAMERFSEHEN STAT3 nJ A it
H1%5 LncRNA XIST a8l FHIZS &, IEmEEHSR
RPETR R PAN A9 &b P 25 1, diUikIR I
EXARGIAPIRIE 2 5 117 STAT3 Al LncRNA XIST
KA, AT PHN A9 % A AR FU, JFAR 6 % 4
PHN (W] BEME,  SCtAF R 75 B AP B it , - BRIy
WA Z B # PHN M kAR, SR T FH AT
PHN & Az & J ) ELAARATL i) A 75 368 3 A &7 4 L 512 55 R
S0 HR5E, W STAT3 #1 LncRNA XIST
X PHN SR B VR, A IRBSE JaRyr e
e = N

Th17 Fl Treg J& 5 % 8 D) HEAH OC 1Y TE ZE48 5,
B R g S LA S e RS TL-10 SR R A
T, AKOE T v s e 5 B s B A RS R
W1, IL-10 7K F-5HRIRIE2 PHN IR I RIAH DG,
FIAIT IR IL-10 KPS EREAR P, AHEST 8 X HE
PHN 411 PHN 41 Ry652 BB I R TRk T L
P, PiZH R Th17/Treg, IL-10 K VPAEAEREE R,
HED PHN 19 & A 55 B e 1A FARAE SN 5 3%
H—EXKF ., AWFFOE Th17/Treg F1 IL-10 P9 A £ A
EOMr, /M R Thl7/Treg A1 IL-10 ¥ ) PHN %
AEWMEEEWEZE, SRR LERTT A RIEE
TR B R S D RE A SOE SN 3

Zg |- BT iR, STAT3 Hl LncRNA XIST 1 fig &
PHN &R EHRR A K, —FHPEA X PHN (1)
K HAG — 2 TR (. AN RR A B v ELA /D
H 7 {¢ % STAT3 #1 LncRNA XIST 5 PHN [ ¢ &

AT THIARYE, 17 STAT3 il LncRNA XIST 7K
SFxf PHN T B (B A7 15 2 bty . REEA RS ik —
AU, BAREFIPLRAA T IRADIE

SE 3k
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